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Infyrmatisn Requirements of the Univercity Planning Environment

The change in decades from the 1960's to the 1970's has brought about
vas% changes in the environment in which universities must cperate. Univer-
sities are being asked to provide many new programs to keep pace with the
rapld changes in our society and to respond to problems which previously had
been ignored. muvirommental sciences, information sciences, and health care
are exarples of flelds where new programs are being started or expanded at a
very rapid rate. Many universities are being asked to provide mnew opportunities
for those who, because of limitations in cultural background, had previousiy
been denied the chance for a college education. At all levels, universities
are belag asked to provide mere respcnsive and more innovative educational.
programs for more people.

In a time of social, economic, and paliticel turmoil, students are no
longer willing to passively absorb the thenries accepted by their predecessors.
They are asking for direct participation in‘ programs which are more relevant
to the problems nf society. Thesa requests, often expressed as demands,
prepent a significant challenge to the flexibiiity of current erganizational
structures. As administrators are asked to make their institutions more
viable instruments for the education of young men and women, even the dasic
goals of the university are brought under question.

Yet these profound changes are being requested at a time when most uni-
versity‘budseta are being trimued to the bare necessities. Universities are
finding that they can no longer rely on past performance as a justification
for substantial annual budget fncreases. They can no longer rely on optimistic
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promises and lofty goals in negotiating for money to support new programs
and the expansion of old progrems. University administrators must now pro-
duce meaningful quantitative evidence to Justify each new dollar they wish
to spend. 1In short, universities are being asked to do a better job of

lanning.

What is University Plaenning?

In trying to describe university planning, I am reminded of the story
of three blind men who came upon an elephant and later tried to describe
their emeriences.l Yhen administrators at various levels attempt to des-
cribe university planning, each sees the planning function from his own point
of view. It 1s usually possible, however, to sepurate descriptions of uni-
versity planning into three categories which I will cell strategic planning,
tecticel planning, and operatioral planning.

In long-term or strategic planning, university administrators are re-
quired to define the basic goals and policies to be used in developing ‘all
university programs. University administrators must ask themselves "Are
we asking the right questions?" and “Are we headed in the right Jdirectiont”.
They must decide what areas of society will be studied, and what emphasis wild.
be put on each area. The questions concerning strategic goals and policy
are very general iun nature; they have many dimensions and degress of freedom.

Tha next level of university planning, that of tactical planning, deals

1he irst, who walked i:to the side of the elephant, said that it vas
like a soft, fat wall. The second, encountering only the trunk, thought the
elephant was like a tree. The third, who was brushed by the elephant's tsil,
8aid the animal was very mach like a snake.
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with the implementation of the "master plan” or strategic plan of the uni-
versity. The tacticel plan must conform to the policies set down in the
strategic plan, but must be more specific in nature. 1In forming the tactical
plan, many alternatives must be formulated, analysed, and evaluated. With
the basic structure of the unjversity already formulated in the strategic
Plan, tactical decision making often becomes & choice from a set of alterna-
tives vhich are eiti.cr known, or can be predicted within certain limits.

Once the resources have been scheduled at the tactical planning level,
operational policies must be formulated to implement and monitor these tacti-
cal plans. First, operational goals must be established. Then procedures
mist be establiched for making corrections to any discrepancies between the
actnal operation of the university and its operational goals.

Distinguishing Between Different Levels of Planning

One criterion which can be used to distinguish the levels of university
planning is the frequency at which new plans are required for each level.
This frequency is determined by the rate of changs of those variables vhich

" must be monitored and controlled at each level.

At the operational level, the planning variables change very rapidly.
Bills come due frcm day to day; payrolle must be produced on a weekly, bi-
weekly, or monthly basis; and accounts must be balanced at the end of each
day, week, or month. The operational‘ planning interval must be short enough
to accommodate these changas,

At the tactical planring level, the rate of change of the decision
variables is not ay repid as that of the operational level. Budgets ere made



Information Requirements of the University Planning Environment
Page 4

on a yearly basis. State supported universities often use biannual budgets
which coincide with the sessions of the state legislature. The tactical
Plan sets forth the activities to be carried out within the budgeting period,
and allocates resources to each progrem and organizational unit within the
university during that period.

The "long range" or strategic planning horizon for most universities
often extends five to ten years into the future. Many quantities, assumed
to have fixed values within the tactical planning period, must be considered
a8 variables during the longer strategic planning period. Some of the variables
vwhich fall into this category are: the amount of <lassroom space available,
the amount of laboratory space available, tiie number of qualified teachers

available within each field, and the courses to be taught within each area.

Indeterminacy in Planning

Another criterion which may be used to discriminete between levels of
university planning is the degree of indeterminacy associated with the basic
"state variables" of the university. Certain variables are called "state
variables” because their values can be used to characterize or describe the
state of the university. The mmber of courses and type of courses to be
tavght in each curriculum, the number of students and the number of faculty
membors assigned to each curriculum, and level and type of resources used
to support each program, belong in this category because their values can be
used at .a.ny time to determine levels of activity within the university.

At the operational level, the state variables can be monitored and
measured very accurately. At the tactical planning level, variables such as
enrollments and levels of staff activity cannot be known precisely throughout
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the entire planning period. 1In such cases, it is often possible to assign
estimated values to these variables in such a way that the variances from
these estimate values can be controlled within certain limits. Variables
which are beyond the control of university administrators are often descrited
with probability distributions which allow the planner to estimate the

effects of these variables within certain confidence intervals. These in-
tervels are often small enough to allow for a type of planning which is nearly
deterministic in nature,

In strategic planning, the values of the state variables can vary over
wide ranges. Some variables, such as available building space, can be pre-
dicted within five percent quite easily. Other state variables, such as
the demand for certain programs, often vary as much as fifty to one hundred
percent from their predicted wvalues. Within this environment, strategic
Planning becomes a process of forming hypotheses and attempting various tests
on these hypothetes. At the strategic planning level, it must be realized
tﬁat conceptual unczertainty is not a symptom of poor planning. Indeed, long-
range or strategic planning has often been defined as that type of planning
in which all quantities, including the basic goals and basic structures of

the organization, must be treated as variables.

Proxizate Goals and System Faiiure

A phenomenon which is very important in determining the success or

LD TRRLTRINN ST

fallure of university planning is the conflict between the strategic or
tactical goals of the university, and the proximate goe.lsa ugsed by the various

2'me name "proximate goal" is given to the interpretaiion of a goal made
by an organizational sub-unit. Such goals are defined in terms of the interests,
resources, and cepabilities of the sub~unit rather than those of the parent
organization.
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organizational sub-units within the university. As an example of this con-
flict, consider the fact that administrators usually feel most comfortable
vhen they can do their planning within a well-known structure. One approach
to strategic planning, therefore, is to attempt to stabilize the environment
and the structure of the university so that plenning for the university can
be handled in a simple, deterministic manner. Since most university informa-
tion eystems are set up to supply information about the current university
structure, the tendency to stabilize the current structure is greatly enhanced
by an inflexible information system. Maintaining the structure of -~ rrent
information systems is often a proximate goal of operational planmers. This
can be a great detriment to effective, long-range planning, where the
structure of the system must be considered as a variable.

At the other extreme, long-range plenning enthusiasts may wish to dis-
caxd current information systems in favor of new "scientific management"
packages which provide automatic forcasting facilities and algorithms for the
allocation of resources. Such packages often require a fixed format for
input data. When this format is incoupatible with the formats of current
operational data, a change in the operational system is often suggested.
Following either of the extremes just mentioned can have disastrous effects

on university planning.

Similarities in University Planning Requirements
Although the three levels of university planning can be differentiated

in many ways (frequency of use, response time, types of goals, degree of
detail, degree of determinacy, etc.) it is the similarities between these levels
that are of greatest interest in designing an integrated planning systenm.
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It is the similarities in planning requirements which must be recognized and
utilized so that separate systems do not evolve to support each level of
university planning.

If separate support systems evolve for each level of planning, many
facilitles will be duplicated within each system. When facilities are dupli-
cated (as opposed to being shared) two problems often arise. First, the
cost of the total system increases &s 1ndepeﬁdent subsystems are proliferated.
Second, the reliability of individual compounents may decrease as duplicate
functions are provided. These problems might occur when separate data bases
are created, when separate sets of procedures are used to operate on the dats,
or vhe:i separate mechanisms are maintained for interaction with the planning

system.

Functional Aspects of University Flanning

To show how similarities can be utilized to provide consistency and
efficlency in university planning, a functional approach to plenning must
be considered. In taking this approach, the similarities which exist at
verious levels of planning can be discussed in three categories: 1) data
base considerations, 2) processing requirements and 3) the user's mode of

interaction with the systen.

Data Base Considerations

All levels of university planning require the processing of information.
Datu must be collected, checked, corrected wben'necessaw, cataloged, and
stored. The data must be stored in such a manner that it can be updated as

nev ovents are recorded, and retrieved from time to time for particular
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applications. Although the content of the data may vary (in scope and degree
of detail) from level to level, the schemes that are used to gather, verify,
catalogue, store, retrieve, and update the data may be used at any level.

At the operationsl level, for example, student data will contain the
nemes, addresses, heights, weights, birthdates, birthplaces and telephone
numbers of all students enrolled in the university. There will also be
records vhich identify tiie courses taken each semester by each student and
the grades received each semester by each student. At certain tiwes of the
year, reports will be produced which contain detailed information about the
entire popwiation of students. This information might be used to monitor
the progress of all students. Often, special listings might be made of
those students who share common attributes (honor roll or academit probation).
A single data base should be used as & source for reports which are made on
a regular basis, and reposts which are produced for a particular set of cire
cunstances.

At the tactical level, information about student class loads might be
required to aid in allocating classrooms to various departments. If a
separate source of information is maintained for this type of application,
nany of the facilities required to collect, store, and process this informa~
tion will duplicate those used for the operational data base. Costs will
be incurred for each duplicate facility. If duplicate efforts are not made
in maintaining the separate data bases, incounsistencies will occur in the
two sets of data. These inconsistencies will reduce the credibility of any
statements supported by data from the duplicate data bas:s.

At the strategic planning level, enrollments must be examined to provide
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information about grdwth of verious fields ¢f study. This information

should be obtained fiom an accumulation of cperating deta rather than a
separate compilation. To provide consistent and efficient planning, the

same operationsl date base can be used to supply information about housing
requirements, teaching loads, course enrollrentz, and many other aspects of
university endeavor. This information can be used in the operational, tactical,
or strategic phases of university plenning.

In general, the content of data used in operational plamning will be
similar for most instituticng. The information needed for tactical and
strategic planning will vary from institution to institution. Because of
the diversity and uncertainty which exist in the university enviromment, it is
impractical to formulaste a universal data bate for university plenning. The
formulation of a date base must allow for flexibility as well as efficiency

in the planning prmcess.

Processing Requirements
At each level of university planning, various operations must be applied

to selected data items to produce specific quntities of information. Many
operations ere camion to all levels of plannirg. Sorting data items, listing
and counting data itemt, and taking sums and sverages are a few examples of
vparations used at every level of planning. (ne of the most useful operations
at any level iz the selection of specific sets of dsta items or data records
from an ;sntlre population of data. In many planning situations, an initfal
selection of data must »e made according to écxne attridbuio or property common
to the selected dats it:ms. Such an operation is necessary if the frequently
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used "Give them all we have and let them throw away what they don't need"
approach is to be avoided. As Ackoff pointed out in his article "Manegement
Misinformation Syetems",3 providing more information does not necessarily
improve planning; in fsct it offen leads to very ineffective planning. In
order to reduce extraneous information, a mechanism must be provided for
specifying the selection criteris to be used with each application. An infor-
mation filter must then be provided to select only those iteus which satisfy
the specified criteria. This mechanism can be used with a variety of
other operators (to accumulate, 1list, analyze, or display information) to
satisfy a wid: variety of information requirements at every level of planning.
Using this approach, for example, the report writing procedure uveed to
print departmeantal grade reports at the end of each semester could be coambined
with an information filter to print warning reports for advisors to identify
those students who have not met certain academic requirements. This process
would be less expensive than producing an additional report on the full
population of stu&en’c grades, and would be far more convenient for the
advisors than an additional copi ;:>f‘ grades for all students. At the tacticsl
plarning level, an algoritim might be used each year to allocate research
facilitiel. to all depa.rtn_euts within the university. If a nev rescarch
project is funded at mid-year, it might be useful to combine the allocation
alsoritfn vith an information filter in ordar to allocate the rew funds to
those departments participating in the project. The real savings available
with this apprcach will occur if the same mechanism used to filter

%g_agemnt Scienca, December 1967.
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information about student grades at the operational level can be used to
filter information about departmental research efforts for tactical planning.
This economy can be realized if the techniques used to implement the infor-
mation filter are independent of the formats used to store data. This in-
dependence can be achieved within a highly modular system where the operations
to be performed (aorting, selecting subsets, producing tabular or graphical
displays, or generating reports) cre flexible enough to be applied to selected
subsets from many different files. The mechanisus used to apply these
operators to different sets of data items must be designed in such a way

that they are easy to leain, and efficient to use,

Mode of Interaction

To fully realize the benefits available through a modular, functional
1hfomation system, planners at all levels must have a means of entry inmto
the system, including one or more languages for épecify:lng the operations to
be applied and the date to be selected. Many administrators feel that direct
(real-time) interaction with a computer would help to solve their information
processing problems. In order to provide this capability, languages of a
"higher order” than the common procedural langusges (COBOL, FORTRAN, ALGOL,
P1/1) are required. A number of problem-oriented languages are already
available for special classes of problems. As techniques for implementing
"user-defined" languages become more widely accepted, real-time management
will become & more realistic goal for university administrators. The benefits

of user-defined langueges will exist at each level of university planning.
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Summary

As information systems are developed to support university planning,
two considerations must always b3 kept in mind. First, the syatems must be
designed to insure that all valid planning needs =-- strategic, tacticel
and operational - can be met. Proponents of one type of plamiing must never
dictate a system which cannot meet the needs of other university planners.
Second, care must be taken 5o that independent systems do not evolve for
each level of university vlanning. The creation of independent systems
tends to cause disintegration and inconsistency of informaticn services and
greatly increases the cost of university planning. Only highly flexible,
but highly integrated information systems can meet current planning require-
ments. Such systems ghould be designed in a médtﬂ.a,r fashion and should
employ user-oriented languages to select and combine the system components
to achieve each task that is required.
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