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ABSTRACT

A PROPOSED MODEL OF DATA FLOW TO BE UTILIZED IN
RELATING STUDENT INPUT AND FINANCIAL ACCOUNTABILITY
AT MICHIGAN STATE UNIVERSITY

By

Jamen Victor Stoneman

In this study an attempt was made to satisfy a need at this University
for a coordinated data flow that would more adequately relate per-
formance measurements to financial responsibility. It was intended as
a contribution to the efforts of those who are concerned with the
creation of more effective methods for projecting, coordinating, and
analyzing student enrollments, faculty requirements and related general
fund items that are common to teaching departments. The constitutent
parta of the system were developed separately as subsets so as to

promote involvement at each stage by all levels of the organization.

The data flow began with the conceptualization of a model for projecting
student headcount enrcllments. Headcounts for each college were divided
inteo three categories selected according to source: new (first-time and

transfer), readmitted and returning.

The new student element was related to the number of applications
received and to targets set for the Admissions Department., Readmitted
students were based on historical trends and the number of applications

received by the Registrar. Returning student enrollments were projected
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on the basis of intra-campus migraticn studies. These three elements
were assembled by class level within each college and us¢d as a basis

for calculating headcount growth rates.

A second module was constructed for projecting course enrollments, In
this sector headcount growth rates were merged with a variable that
reflected the size of the course loads carried by the different majors
and the shift in course demands resulting from service re¢quirements
for majors from other colleges. Credit hours were calculated by

assigning course credit values to the number enrolled in cach course.

Student course demands were translated into teaching assignments and
used as a basis for projecting the number of full-time equated
instructors. The minimum number of variables recognized for calculating
faculty requirements was: the number of teaching assignements, the
proportion of teaching time to the total load carried by the faculty,

the average teaching load and the average-sized section.

Performance measurements were assembled into the following equation
to guard against their mathematical imbalance,

The number of credit hours earned by students was equal to
the number of credit hours taught by instructors. Credit
hours earned were represented by the product of headcount
enrollments times average student course loads times the
average course credit value. Credit hours taught were equal
to the number of instructors times the average percentage of
time spent in teaching times the average credit-hour load
carried by a faculty member times the average size of each
class.

In the next phase, six basic performance measurements were related to

general fund instructional costs and student fees. This was accomplished
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through a mechanism that recognized a minimum of twelve varjiables.
Other general fund accounts were grouped together and all of the
elements were assembled into an equation using the following logic:
General fund revenues were equal to general fund expendftures.
Therefore,
credit hours earned by students multiplied by the average
tuition per hour times 1 plus State appropriation per
cent times 1 plus other revenue per cent was equal to the
product of credit hours taught times instructional
expenditures per hour times 1 plus an overhead per cent.
This logic was expressed in over thirty variations of the basic equation.
The purpose of the expansions was to provide an organized method for
simulating the results of alternate policy decisions and to establish
quantitative controls for use in seeking optimum combinations of the
factors. The data were summarized in condensed pro forma statements

of General Fund Revenues and Expenditures. Finally, a method for

analyzing variances from planned objectives was described and illustrated.

Recommendations

The definitions, data sources and equations set forth should be
meaningful to the planning and management process at Michigan State
University, It was strongly recommended, however, that to achieve a
systematic flow of coordinated data at this University, consideration
should be given toward a restructuring of the responsibilities of the
organizational units involved in processing the data. This action was
primarily directed toward an elimination of the type of limitations that
are placed on an institutional data flow by the existence of a number of

autonomous and often incompatible departmental systems,
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In the system recommended, each department would retain its re-
sponsibility for gathering and storing the data. However, the data
itself would become the property of the entire institution and subject
to institutional definitions and control. Departmental personnel who
are engaged in data activities would carry a dual responsibility: a
direct responsibility to the operational department and a functional
responsibility to the Institutional Information Center. Such an
arrangement would result in an increased depth of experience in a
speclalized function (e.g. student financial aids) in addition to the
skills related to institutional data reporting and the presentation of

financial reviews.

The end product of the study was a structured institutional information
flow comprised of a series of fragmented but coordinated data systems.
It was a flow through which budget differences between organizational
units could be compared and appraised; a system that can become

operational through a team effort at the present time in this University.
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CHAPTER 1

INTRODUCTION

This thesis was an attempt to contribute to the efforts of those at

Michigan State University who are concerned with the creation of more
effective methods for projecting, coordinating, and analyzing student
enrollments, faculty requirements, and selected related costs that are

recorded in the General Fund.

It was essentially a study of budget performance measurements from
their inception in the form of student headcount enrollments to their
evaluation in terms of General Fund revenues and expenditures, The
end product was the system that was produced by the coordination of
the fragmented parts. The system has the capability of simulating

the results of alternate policy decisions.

The general purpose of this dissertation was to describe the flow of
information so that it would

1. 1insure the use of coordinated data at all organizational
levels,

2. recognize college and departmental autonomy and
accountability,

3. stimulate continuous involvement from the early planning
stages at the department level,

4. suggest quantitative appraisal techniques that can be
understood and applied at all levels, and

5. encourage mutual efforts toward a solution of the problem
of meeting increasing demands with limited resources,
An immediate objective of this study was to assemble a flow that was

capable of becoming operational at the present time at Michigan State



University, taking Into account the capacities of currently available
personnel and equipment, and the existing state of information avail-

able in reports, statistical libraries, and data banks.

The Need for This Study

The size and complexity of educational institutions have increased in
recent years and will probably continue to Increase in the immediate
future. A variety in the number and type of academic programs, includ-
ing those of an interdisciplinary nature, have also multiplied. These
factors have contributed toward a separation of the academic and ad-
ministrative communities. Consequently, procedures that assist in
coordinating local and institutional targets should be a useful area

for study,

The colleges at Michigan State University which offer similar academic
programs differ appreciably on such measures as average student load,
average teaching load, average course size, and type of inatruction.
These variations may have developed as a result of design, indecision,
or perhaps as a consequence of financing., A systematic flow of data
through which such differences can be compared and appraised should

be useful.

A tight financial situation in higher education has forced a growing
number of universities to reexamine their programs and attempt to
reduce the impact of increasing costs through a combination of cost
trimming and community effort., Citing a period of academic greatness
under stress, President Clifton R. Wharton, Jr. stated, in his first

state of the University address, that the typical university of today



is far too frequently a disorganized aggregation. '"All members of
the (Michigan State University) community must recognize the impor-

tance of self analysis....."

An attempt to contribute toward the
creation of systematic measuring devices that would encourage faculty

and adminigtrative involvement in team effort should, therefore, be a

timely area for study at this University.

During the Spring of 1970, Chairman Charles Zollar (Republican from
Benton Harbor) of the Senate Appropriations Committee stated that a
new approach was used in determining budgets for the fiscal year
1971-1972. The Committee asked the universities to show more produc-
tivity per faculty member. When an institution must account for {its
activities in ways such as these, measuring devices which recognize
these elements as integral parts of the internal budget process should

be a proper area for consideration.

Statement of the Problem

This paper was an attempt to satisfy a need at this University for a
data flow that would more adequately relate performance measurements

to financial responsibility.

Basic Assumptions

A primary assumption was that all teaching departments in this Institu-
tion possessed certain similarities and differences which could be
identified and measured., For example, many of the human and material
resources that were required to produce a selected educational environ-
ment should be convertible into quantitative terms. In this study,

many of these factors were set up as variables., Comparisons of these



factors should provide some measure of the quality of the program as

well as an indication of supporting resource requirements.

It was also understood that demands on faculty members extended beyond
the number of hours spent in the classroom and in student counseling.
Consequently, a balancing of related factors must take into account
the time, expense and energy imposed by such requirements as research
and publication, professional and public services and by active

participation as members of administrative committees.

Definition of Terms

An increasing emphasis by institutions of higher education on statis-
tical analyses has contributed to the development of terminology for
describing university operations. Efforts to produce inter-institu-
tional comparisons, however, have demonstrated a need for increased

refinement and standardization of definitions and classifications,

The definitions employed in this study followed those used in the 1971~
1972 State of Michigan Budget Request, those suggested by the American
Association of Collegiate Registrars and Admissions Officers, and

those outlined in the Student Element Dictionary now being completed

by the Western Interstate Commiasion for Higher Education (WICHE),

For purposes of this study the following definitions were assigned

to the terms used,

STUDENT ENROLLMENTS
Headcount
A count of the number of different students who have
completed the registration process. Term totals are
completed as soon as the number becomes stabilized,
but no later than the end of the second week.



Full-Time
A headcount of students who carry at least 757 of a normal
load as measured in credit hours. The feollowing minimum
requirements are used at Michigan State University: under-
graduates - 12; masters - 9; doctors - 6.

Course
The total number of students who are properly registered
in all sections of a course. For reporting purposes term
totals are completed at the end of the second week and
at the term end,

Full-Time Equated
An equivalent number of students derived from the total
number of credit hours generated by students each term.
The following student loads are used at Michigan State
University: undergraduates - 15.5; masters - 12,0;
doctors - 8.0.

Fiscal-Year Equated
An cquivalent number of studenta derived from the total
number of credit hours generated by students during the
four terms of a fiscal year. The following student loads
arc used at this University: undergraduates - 46.5;
masters - 36.0; doctors « 24.0,.

FACULTY
Headcount
A count of the number of different individuals who are
teaching courses or who are paid from the {nstructional
budget of the general fund.

Full-time Equivalent
The sum of the percentages of the salary paid to members
from the general fund budget of a department or college.

CREDIT HOURS
Student Credit Hours
The total number of credits for which students are
registered. For one course this 1s the number of
students enrolled multiplied by the credit value of
the course. One credit hour is usually assigned to
a class that meetas fifty minutes a week for a term.

Class Credits
The number of credits of teaching in credit courses.
For example, a three-credit course taught in a two-
hour lecture (two credits of teaching) and three
laboratories (one-credit each) would add to five
credits of teaching.




Class Hours
The number of hours of instruction in organized courses.
For example, a three-credit course taught in a two-hour
lecture (two hours in class) and three laboratories (each

requiring two hours in class) would add to eight class
hours of teaching.

Teaching Load

The sum of the class credits for classes or sections taught
by an individual.

COURSES, CLASSES, AND SECTIONS
Number of Courses
The number of different courses (or course numbers) taught.

Fixed=-Credit Classes

Organized classes or sections meeting for a specific number
of hours per week and assigned fixed credit values.

Independent~Variable Classes

Instruction in classes taught by independent study or for
variable credit.

Weighted Average Class Size
The average 1s calculated by weighting the enrollment in
each section by the class credits for the section. Alge~

braically, it is the ratio of student credit hours to class
credits,

REVENUES AND EXPENDITURES
Revenues
Increases in assets which do not result in reductions
in other assets or increases in liabilities or reserves,
and do not represent recoveries of expenditures.

Expenditures

The total charges incurred, whether paid or unpaid, that
result in reductions of the net resources of a fund.

Variances
The differences between budgeted and actual revenues or

expenditures, Analysis of variances provide information
about their causes,

Limitations of the Study

Objective data are available to some extent in such areas as physical

plant operations and auxiliary operations. Fach has its counterpart



in the business world. However, budgetary needs for teaching depart-
ments are unique to educational institutions. At the present time
these data are neither uniformly accumulated nor evaluated across the

nation.

This study was limited to those budgetary considerations that are
common to teaching departments at Michigan State University and to

the various classifications of departmental expenditures that are
financed from general funds. No attempt was made to separately
fdentify such costs as supplies and services, equipment, etc. Identi-
fication was restricted to two main categories: costs that were
recorded ag instructional expenditures and a second group comprised of

all other departmental expenditures.

Another limitation was stated in the section outlining the purpose of
this study. The final product must be capable of achievement at this
time at Michigan State University, It was, therefore, limited by

the capacities of currently available personnel and equipment, and to

the existing state of the present data storage and retrieval system.

Procedures
In this stuydy an attempt was made to view existing conditions in a
realistic manner. For this reason live data were used throughout to

illustrate the data flow.

The data flow began with projections of headcount enrollments. It
ended with condensed statements of general fund revenues and expendi-

tures. The intervening elements were grouped so as to most conveniently



respond to anticipated data requirements. Internal requests are usually
limited in scope. but require considerable detail. Budget appropriation
requests, however, are more comprehensive in nature and relate per-

formance measurements to resource allocations. These require a minimum
of detail. Therefore, the data flow was arranged so that student head-
counts, course enrollments and general fund estimates could be projected

independently, given the required inputs for each.

New and readmitted student enrollment targets represented the inputs
for projecting headcount enrollments. Total student headcounts, in
turn, became the input for projecting course enrollments. A subset of
this mechanism was a provision for calculating class credits and credit
hours. When the data are required in sufficient detail, individual
teaching assignments and weighted average class sizes can also be
provided. The performance measurements supplied by the headcount and
course enrollment mechanisms represented the input for general fund

projections,

In their final form, the data were reproduced in condensed statements
of general fund revenues and expenditures., Revenues were grouped into
three categories: student fees, state appropriations and all other
revenue. Expenditures were shown as instructional costs and all other
overhead. In equation form, the factors can be readily altered to
reflect the consequences of various planning decisions at the depart-

ment, college or campus levels.

The cohesive element emphasized throughout the entire flow was the

necessity for continuous involvement by all levels in the organization,



It is submitted that accountability for results must include partici-
pation in the establishment of targets. 1In addition, implementation
is better accomplished by encouraging this continuous involvement from

the early planning stages.



CHAPTER 11

REVIEW OF THE LITERATURE

The search of the literature on the subject of a systematic projection
process was approached in three parts. The firat part covered the
general topic of accountability. It emphasized the relevance of this
type of data in solving problems confronting a university planner.

In the second section, a review of recently developed models was
undertaken., Finally, in a third section, selected models were
analyzed in more detail for the purpose of relating thefir underlying

assumptions to the needs at the University.

Accountability and the University

The University Publics

The university operates in a public setting. Its action and methods
are of immediate interest to the general public as well as to a variety

of special publics.l

It establishes many of its goals and derives
many of 1its characteristics in response to these 1ntereats.2 Curric-
ulum plans, for example, and the methods used for their accomplishment
are said to be determined by social goals, national goals, parental
ambitions, and the need to police the young.3 If such a cause and

effect situation should be allowed to dominate the educational en-

vironment it might well lead to situations where experimentation would

1 Hungate, Thad L. Management in Higher Education., New York:
Colombia University, 1964, p. 164,

2
Ibid., p. 163.

3 Goodman, Paul. Compulsory Mis—-Education and the Community of
Scholars. New York: Vintage, 1966, p. 85,

10
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be carried out by others leaving the university as a recipient of
imposed change, The university itself, therefore, must create an

4 This type of

environment of guided experimentalism and innovation.
environment 18 said to prosper most effectively in an atmosphere of

freedom from interference5 -- where university autonomy is thriving.

One of the more prominent of Michigan State University's publics is
the Legislature of the State of Michigan. The very limits of some of
the educational programs of this University are shaped by the extent
to which resources are made available by the State Legislature. 1If
these are insufficient to accomplish long-range objectives, either the

base of support is broadened, or existing plans are modified.6

As an agency financed by the state, the university is held to account
for its plans, 1its operations, and fts expenditures.7 To accomplish
these requirements, a systematic program of self-evaluation is ex-

pected to be undertaken., This calls for a type of skill and judgment

that differs from that required from the members of other state agencies.B

b Kerber, August and Wilfred R. Smith, Educational Issues in a
Changing Society. Detroit: Wayne State University Press,
1964, p. 5.

3 Hungate. op. ecit., p. 235,

6 American Council on Education. College and University Business

Administration. Washington, D.C.: 1952, Vol. I, p. 158,

7 Hungate, op. cit., p. 235.

8 Ibid., p. 235.
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Increasing Complexities

In recent years universities have become increasingly difficult to
evaluate, Frustrating complexities in institutions of higher education
have resulted from:

(1) 1increasing size,

(2) B8student disenchantment with the relevancy of educational
activities

(3) administrator acknowledgement of increasing uncertainty in
the decision-making process, and

(4) public concern over increasing costs.g

Modern management is expected to effectively cope with all of these
problems and at the same time 18 required to find a more desirable

ratio between cost and benefit.

Participation

A second problem is the difficulty encountered in implementing uni-
versity plans. Implementation is best accomplished through the en-
thusiastic involvement of many members of the university community.
However, such a community possesses a variety of interests and
allegiance. Some have the point of view that no modification in the
exlsting structure is needed.lo Others, in their eagerness to receive
sufficient funds, often become so preoccupied with how to get resources

that they sometimes neglect giving careful attention to how these are

Western Interstate Commission for Higher Education. Minter, John
and Ben Lawrence, eds, Management Information Systems: Their
Development and Use in Higher Education, Boulder, Colorado:
1969, p. vii.

10
Kerber, August, and Wilfred R, Smith, op. cit., p. 5.
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used.l1 It is hoped that the flow of data suggested in this study may

encourage a wider and more continuocus faculty involvement in the plan-

ning process from the early stages.

Procedurally, individuals who are ordinarily most concerned with the
preparation of the budget are the academic department heads, the deans
and the Provost on the education side, and the administrative depart-
ment heads and executive administrators on the business side. In-
dividual faculty members may never be drawn into this process., Their
source of information about the budget as a whole 18 often through
rumor. Officially, a faculty member may learn only what his own

salary and expense account will be for the coming year.l2

Faculty non-involvement often results in an antagonistic attitude
toward the administration and the budget process. Dodds described this
attitude in the following words:

"To many professors, the concept of administration suggests
regimentation; regimentation spells restriction on freedom;
and the less there is of it the better.... The very words
‘ecconomy' and 'efficiency' are apt to arouse faculty fear
that participation in decision-making will be diminished.
... & certain incompatability exists between organizational
law and order and the play of individualism that produces
an inspiring teacher or original scholar.' 13

11 Russell, John Dale. Yardsticks and Formulas in University
Budgeting. Boulder: Western Interstate Commission for
Higher Education, 1959, p. 11.

12 Millett, John D, Financing Higher Education in the United States.

Columbia University Press: 1952, p. 229,

13 Dodds, Harold W, The Academic President - Education or Caretaker?

New York: McGraw-Hill Book Company, Inc., 1962, p. 69,
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Ruml states this shortcoming in the feollowing manner:

"The individual faculty member usually does not have basic
information about the way the teaching resources of the
institution are being used. If information about teaching
loads, course offerings and enrcllments is available to
administrative officers, it is likely to be distributed
routinely to the faculty. Lacking this basic information,
it {8 amall wonder that the individual teacher does not
see the possibilities of improving his economic status by
means of an institutional program utilizing total faculty
resources more efficiently."l

Millett wrote that while a scholar's professional endeavor is bound
up with the welfare of the community, he has "little power to advance

his own professional status because the advancement of the material

well-being of the university is beyond his range of activity."ls

Hungate saw the evaluation process taking place at the local level in
isolation from those primarily responsible for management. He wrote
that although evaluation in management in higher education is a
widespread practice, "it is often sporadic, fragmented, and limited

to the use and purposes of management at the local level where there

is less likelihood of a full understanding of institutional purposes.16

"Under a system of decentralized management, evaluation can

be expected to be most widely used at the local point of
management -- the departmental or organizational unit. It
will be less widely used and understood by major executives....
This lack does not permit the board to identify the strengths

and weaknesses in specific aspects of programs and resources, "7

A
14 Ruml, Beardsley, and Donald H, Morrison. Memo to a College Trustee,

New York: McGraw-Hill Book Company, Inc., 1959, p. 60,

13 Millett, John D. The Academic Community: An Essay on Orgpanization.

New York: McGraw-Hill Book Company, Inc., 1962, pp. 71-72.

16 Hungate, Thad L., op. cit., p. 185,

17 1bid., p. 193.
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The American Council on Education recommends that the faculty should
be "consulted" when budgets are prepared. The faculty 1is represented
by deans, department chairmen, and other academic officers. These
members should be present to justify their budgets to the administra-
tive officers who must make recommendations and decisions for the

institution as a whole.18

In addition to this consulting role assigned to the faculty, the
American Council on Education recommends that the Business Officer

be given the responsibility of estimating total revenues. However,
"for many revenue items, the estimates should be based upon information
supplied by other administrative officials. For example,..enrollment
data (could be) prepared by the Registrar or Director of Admisaions."1?
"The Chief Business Officer... should assume responsibility for non-
academic operations.... He should also coordinate...reviews'" through
periodic analyses.zo No suggestions are given on the timing, the
extent, or the level of management involved in these reviews, Examples
of the type of data that would be useful in budget reviews are outlined

in this study,

Economy in Education

The use of measuring devices in this thesis is an attempt to relate
economic and academic decisions throughout the planning stages. It is

possible that present economic and financial problems have increased

18 American Council on Education. op, cit., p. 157.

19 1bia., p. 159.

20 1bid., p. 157.
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because developments within the control of the university have weakened
its ability to carry on its central educational purposes. To the
extent that this may be so, financial need from external sources may
net be convincingly estimated.2l Funds may be dissipated through
wastes in the administration of the program, and in the use of

22 In times of economic crises, and sometimes

property and plant,
during prosperous years, universities are asked to achieve greater
economy and efficiency in their operations -- as an alternative to

increased appropriations.23

Education can be saild to be economical when available resources are
allocated in a manner which maximizes student learning and minimizes
waste in talent, potential, or materials. From an economical point
of view, the average expenditure per student should increase to the
point of diminishing returns as measured by achievement, earning power,

and productivity.24

Woodburne emphasizes that policy, program, and finance are in-
separable elements of management.?? A "mechanism" is therefore re-

quired that is capable of stimulating imaginative planning and of

21 Ruml, Beardsley and Donald H. Morrison, op. cit., pp. xi - xii.

22
23

Ibid.. pl 10.

Hill, David S. and Fred J. Kelley, Economy in Higher Education.
1933, p.v. Milwaukee Journal, June 24, 1965,

24 Platt, Wm. J, "The Economic Value of Education'. John C., McLennon,

ed. Social Foundations of Education, New York: Macmillan, 1966.

25 Woodburne, Lloyd S. Principles of College and University
Administration. Stanford, California: Stanford University
Press, 1958, pp. 40-43,
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26 with a sharp sense of involvement, responsi-

implementing these plans
bility, and accountability.z7 Perhaps some of the methods suggested
in this study may be added to the efforts of others in formulating

such a customized mechanism.

The Budget

In a procedural sense, the budget ig a tool for internal unity because
of the need to match resources with expenditures and to undertake
periodic reviews. It is an instrument through which central direction
can be given to a university.28 It has been reported (Miller) that
the overall support for higher education has been improved in those

29 Budgeting cannot

states which have adopted budgetary procedures.
insure good or responsible financial management., 1Its procedures and
reports can, however, be useful in determining whether management {is
efficient and responsible.30 It can also become an instrument of
control over the future when devices are available that compare

actual progress with those planned.31 The value of budget procedures

is enhanced by the existence of a flow of data that has been coordinated

throughout the institution. This flow, together with some recommended

applications represents the cohesive thread throughout this paper.

26
27

Ruml, Beardsley and Donald H. Morrison, op. cit., p. 68.

Ibid., p. 68.

28 Millett, John D, Financing Higher Education in the United States.

Columbia University Press: 1952, p. 226,

29 Miller, James L. Jr. State Budgeting for Higher Education - The

Use of Formulas and Cost Analysis. Ann Arbor: The University
of Michigan Press, 1964, pp. 94-149.

Briggs, John F. A Refined Program Budget for State Budgets.
Washington D.C.: The American University, 1962, pp. 4-5.

30

31 Dodds, op. cit., p. 183,
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Recent Information Models

The Western Interstate Commission for Higher Education (WICHE)32

WICHE is a public agency through which a group of states can coordinate
their efforts in solving problems. It provides a common base for
recording performance measurements and costs to which member insti-
tutions can translate their own characteristics that are developed
under the parameters of their unique organfzational structures. WICHE
is, therefore, in a position to provide a total systems approach to

the data structures and the reporting systems of its members,

This agency first developed a Management Information System (MIS) 1in
1968. 1t was subsequently remamed the Planning and Management Systems
Program (PMS). The Program Classification Structure (PCS) was

developed to provide a consistent means of organizing institutional data.
The first analytical model to be constructed by PMS was the Resource
Requirements Prediction Model (RRPM-1). The purpose of this model is

to estimate the budget, manpower, and facilities necessary to support

a given number and mix of students.

A more recent project by WICHE is the development of a student flow
model. A preliminary report of this model is being circulated among
member colleges.33 A more detailed description of the model is

included in the next section of this review.

32 The Western Interstate Commission for Higher Education, WICHE
PMS Summary #1, December, 1970, Mimeograph, pp. 1, 6, 7.

3 Lovell, C.C, Student Flow Models, A Review and Conceptualization.
National Center for Higher Education Management Systems at
Western Interstate Commission for Higher Education. Boulder,
Colorado: August, 1971 (Preliminary Edition).
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A State-Wide Model

A state~wide model was recently developed by the Office of Program
Planning and Fiscal Management of the State of Washington. Although

a description of this model has not yet appeared in published form, it
was cited by C.C. Lovell in his preliminary report of the WICHE student

1.3&

flow mode It i8 called the Higher Education Enrollment Projection

Model (HEEP).

This {8 a Markovian model of undergraduate student projections. Data
for a given year are projected and then adjusted linearly to reflect
previous years' experience. The developers are expecting feedback from
the various areas throughout the State of Washington to validate the

methodology.

Since projections are related to past trends that have been subjected
to smoothing techniques, one anticipated failure would be an inability

to predict year-to~year extreme variations on a short term scale.

Large Planning Models

The majority of work involving the development of models has been in
the context of a single model for an entire university. The central
objective has been costing and resource allocation. Many of these

models are in the conceptual state,

One of the better known examples of this type is the Comprehensive

Analytical Methods of Planning University Systems (CAMPUS) developed

34 Ibid., p. 12-13.
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by the Systems Research Group and the University of Toronto.35 The

Program Planning and Budget System (PPBS) was set up to integrate

CAMPUS planning models and university information syatems.36

This model is currently being considered for adoption at the University
of 11linois. The results of the experience at this and other univer-
sitiea should be valuable in measuring the accuracy of the multiple
regression technique used in its projections as well as the extent of
the reliability of the entire model as a basis for simulating unique

characteristics.

Another example of a large model was developed at Michigan State

University by Koenig et 31.37

This model is primarily a research
effort and has not yet been adopted by a university. Projections are
made using the multiple regression mathematical technique. A more
detalled description of the underlying assumptions used in this model

for the development of performance measurements appears in the third

section of this chapter.

35 Judy, Richard W. Systems Analysis for Efficient Resource Allocation

in Higher Education. Seminar sponsored by the Western Interstate
Commission for Higher Education and American Council on Education,
Boulder, Colorado: October 1969, pp. 41-67.

36 Judy, Richard W, A Research Progress Report on Systems Analysis

for Efficient Resource Allocation in Higher Education. University
of Toronto, January, 1970,

7 Koenig, H.D., Keeney, M.G., Zemach, R.A. A Systems Model for
Management, Planning, and Resource Allocation in Institutions
of Higher Education. East Lansing, Michigan: Michigan State
University, 1968,
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University Planning SystemaBB

At the University of Utah, a major effort in forecasting has been
devoted to the development of a long-range planning model., This model
is actually an heirarchy of several models. Inputs include the
following variables:

1. the number of full-time equivalent (FTE) students;

2. the number of full-time equivalent faculty per
FTE student;

3. the average faculty salary; and

4. the number of support personnel per faculty.

A submodel 1s employed to predict student headcount enrollments. The
new gtudent input is based on a projection of public school enrell-
ments and on predictions of enrollments for other higher education
institutions in Utah. Upper-class enrcllments are derived from
survival rates applied to the incoming freshman class. Graduate
enrollments are controlled by the Graduate School. A crossover study
was recently completed for use in generating an induced course load

matrix for each department.

Another submodel combines department enrollments with student-faculty
ratios to develop inastructional requirements, This number is combined
with average salaries to obtain direct teaching costs, Other costs

are determined by selected mathematical ratios.

Kornfeld, Leo L. Advanced Applied Management Information Systems
in Higher Education: Three Case Studies. Seminar sponsored by
the Western Interstate Commission for Higher Education and American
Council on Education, Boulder, Colorado: October, 1969, pp. 85-93,
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The data are used as a basis for internal management decisions and for

reporting to the State legislature.

The academic staff has been reluctant to accept the data until the
model 1is more fully understood. In addition, there is a strong
suspicion that the data will be misused as a measurement of quality.
This fear is being overcome by an assurance that a combination of
quantitative data along with intuitive qualitative judgments can

represent an improvement in the decision-making process.

The model at Ohio State University is known as the University Manage-
ment Information and Control System (UMICS)., It is used to more
meaningfully analyze and reorient the information stored in the basic
data files, The main purposes of the system arec to forecast and
control, The focal point of projections is the six-year academic

plan of resource requirements.

UMICS is made up of a group of subsystems. Each of these represent
an operational function of the University. Coordination in data
storage and retrieval 1s assured by placing the data processing

department under the jurisdiction of UMICS.

The University of Colorad039

completes its plan of academic programs
by means of a series of manual procedures, The first stage in the

procedures is to estimate student enrollments. This is followed

39 University of Colorado. Guide to Academic Planning. University

of Colorado: April, 1967,
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by a projection of staff and facility requirements. Academic programs

(instruction, research and public service) are then designed at

1. a basic program level that is compatible with the
projections, and

2, optimum levels that exceed those estimates.

These procedures are repeated annually for five target years ahead.
Such a period is said to be long enough to allow for facility planning
and construction time, and phasing in or out of academic programs. It
is also short enough so that plans can be constructed in considerable

detail.

A conceptual planning model is currently being developed to reduce the
preparation time required and to expand the process to further relate

cost implications of the progrﬂm.['0

Ad Hoc Research Projects

One-time special-purpose studies often assume a productive role in
choice of variables and in the selection of the most appropriate
mathematical technique. For these reasons, selected examples of ad

hoc studies are included in this review.

A series of related activities was recently studied at the University
of California under a research program financed by the Ford Foundation.,

Five of these concerned techniques related to the projection process.

40 Lovell, op. cit., p. 16,
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41 the authors developed an independent trials

In one study,
process that related student attendance behavior to the

amount of work required to complete the degree. Under this
assumption, the probability of graduation was calculated as

a power of the conditional probabilitv of successfully completing

a unit of work., This concept may be of value for projecting the

extent of persistence in student behavioral patterns.

A second project,42 Btudied two first-time freshmen cohorts or
groups. Group stationarity (i.e. behavior independent of the
time factor) was convincingly similar over a ten-year period for
selected attendance patterns. Another aspect of this study was
the presence of temporary vacation periods as a student passes

through the system.

In a third sl:udy,(‘3 enrollments were projected by using the grade-
progression ratio combined with a Markovian model proposed by
Gani, Young, and Almond. A probabilistic interpretation was
prepared so that this technique could be compared with other

methods.

41 Marshall, K.T. "A Constant Work Model for Student Attendance and

Enrollments', University of California, Berkeley: Research Report
No. 69-1, February, 1969,

42 Marshall, K.T., Oliver, R.M., Suslow, 5.S. "“Undergraduate Enrollments
and Attendance Patterns'. University of California, Berkeley:
Report No. 4, March, 1970.

43 Oliver, R.M,, Hopkins, D.S.P., Armacost, R. '"An Academic Productivity

and Planning Model for a Univeraity Campus"., University of
California, Berkeley: Report No. 3, February, 1970,
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44 the results obtained at the various stages

In a fourth project
of a minimum total cost expansi{on program were related to total
enrollment projections for the entire University of California

System. That model disregarded enrollment mix, department size

and mix, and restrictions from tenured faculty,

Finally, a atudy45 was completed of the length of time required
for the completion of the doctoral degree. This period was then
related to the student's major. For this comparison, students
were arranged into two cohorts:
1, University of California doctoral students, and
2. a group comprised of those students who received
bachelors and masters at the University of California
and doctorates at some other institution.

This grouping increased the validity of the evalution of the

doctorate program at the University of California.

A More Detailed Analysis of Selected Models

The Subjective Element

The degree of success in projecting resource requirements usually varies
directly in proportion to an ability

l. to recognize policies and decisions that have resource
implications, and

4 Sanderson, R.D., '"'The Expansion of University Facilities to
Accommodate Increasing Enrollments'". University of California,
Berkeley: Research Report No, 69-8, July, 1968.

45 Hammel, Eugene, "Graduate Student Attendance and Enrollment
Patterns -- Analysis of Cohort Data'. University of California,
Berkeley: Research Progress Report 69-2, March, 1969,
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2, to realistically Interpret and quantify these implications
in terms of requirements,
A projection mechanism must be constructed in such a way that it can
sensitively respond to these interpretations. Such a response can be
more readily reflected when the appropriate variables are recognized.
For this reason the underlying assumptions recognized in the following
models will be reviewed for relevancy in a model to be suggested for

Michigan State University.

The Gani Method46

This model is a mathematical matrix. Tt was explained by J. Gani of
the Australian National University and one-time member of the Michigan

State University Department of Economics.

In his method, enrollment projections are based on yearly 'pass' and
"repeat" rates. These were successfully related to enrollments in
Australian Universities. In his article he assumed that headcount
enrollments follow orderly patterns., For example, a freshman will
enroll only in freshmen courses, a sophomore will register only in
sophomore courses, etc. Final examinations are held annually in the
Spring of the school year. Students will either pass these examinations
and proceed to the courses required for the next year, or fail and
repeat the year's work. The number who will not return to classes will
be insignificant and was not included in his illustrations. The pro-

portion who pass or repeat are considered to be fairly constant from

46 GCani, K. “Formulae for Projecting Enrollments and Degrees Awarded in

Universities'". Royal Statistical Journal, Series A, Volume 126,
1963, pp. 400-409,
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year to year and are rather uniform throughout the country, New
students enter into computations in the freshman year only. The number
of students who graduate with bachelor degrees is the sole source of

new students at the master level in that university.

In an effort to judge the validity of these assumptions as a basis for
projecting enrollments at Michigan State University, the flow of

students over a three-year period was analyzed.

The first question is the extent to which students on this campus are
required to register in courses that correspond to their class levels,
Table 1 shows that during the Fall terms of 1970 and 1971 students at
all class levels were permitted to enroll at all course levels. This
is8 contrary to the orderly and restricted-choice assumption reflected

in the Gani model,

A second assumption in the Gani formula was that the number of students
who failed to return the following year was not large, especially
throughout the undergraduate years. The following schedules (Tables

2 and 3) show that students at this University are constantly
interrupting their studies. This interruption occurs in significant
numbers after each term of the year and at all class levels., One
conclusion 18 clear -- a mechanism for predicting student enrollments

at this University must take these interruptions into account,

A table of new students (Table 4) 1s sufficiently detajled to indicate
that a considerable number of students enter this University at all

levels during each of the four terms of the year. In the Gani formula
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the assumption is made that new students enter once each year and only

at the freshmen level.

The KoenigﬁSystem67

The method of projecting headcount enrollments described by Koenig, et,

al. groups enrollments into two parts:

Group 1 - New, readmitted and continuing students are combined
into one group.

Group 11 - This group is made up of returning students.

Under this two-group arrangement the assumption is8 implied that new
students, including first-time and transfer, readmitted, and continuing
students fluctuate in harmony and that their supply is controlled by
similar sources. This was a convenient method of grouping the new
student input that resulted from the matching of tapes for two differ-
ent terms. However, it results in the treatment of dissimilar types of
headcount enrcllments as if they represented a single homogenous group.
For example, first-time undergraduates are related to the output of
high schools and, to some extent, to the magnetic force projected by the
image of this University. The number of new transfer students may be a
measure of the attractiveness of our academic programs and facilities.
The number of readmitted students may be related to the initial cause
that resulted in the disruption in a student's program at this Univer-
sity. The number of continuing students -- those who were previously
enrolled at this University and who are now returning at a higher level
— is related to the number who are expected to complete the require-

ments at the lower level.

7 Koenig, H.E., Keeney, M.G., Zemach, R.A., op. cit., pp. 111-121,



MICHIGAN STATE UNIVERSITY

East Lansing Campus

DISTRIBUTION OF STUDENT CREDIT HOURS BY COURSE AND CLASS LEVELS

Fall Terms
Table 1
CLASS OF STUDENT ATTENDING COURSE Total
UNDERGRADUATE GRADUATE Credit
Frsh. Soph. Jr. Sr. Spec. Total Gr.Pro, Mas., Dr, Total Hours
FALL 1970
Courge Level
001-099 6770 2770 402 91 1107 11140 3 759 101 863 12003
100-299 102887 96658 57721 21545 1213 280024 34 1086 535 1655 281679
300-499 3695 19654 69475 85695 2125 180644 570 10804 2745 14119 194763
500-699 10 25 295 33 46 409 6625 146 147 6918 7327
800-999 75 106 405 1478 404 2468 277 29782 17901 47960 50428
Total 113437 119213 128298 108842 4895 474685 7509 42577 21429 71515 546200
Fall 1971
Courge Level
001-099 9497 1062 429 60 1533 12581 413 78 491 13072
100-299 114242 81023 63660 22723 6353 288001 9 1161 443 1613 289614
300-499 4022 17251 74740 86237 2186 184436 402 9138 2613 12153 196589
500-699 33 59 34 126 8839 180 151 9170 9296
800-999 19 41 465 1578 553 2656 255 29840 16416 46511 49167
Total 127780 99377 139327 110657 10659 487800 9505 40732 19701 69938 5577318

67



MICHIGAN STATE UNIVERSITY
East Lansing Campus

NON-RETURNS WHO DID NOT GRADUATE
COMPARED WITH THE TOTAL NUMBER ENROLLED DURING THE TERM
Fall 1968 through Summer 1971

Table 2

UNDERGRADUATES GRADUATES Total
Frsh. Soph. Jr. Sr. Spec. Total Gr.Pro. Mas. Dr. Total Students

Fall to Winter

%Z of Fall 1968 6.4 6.5 6,2 8.9 50.9 7.3 1.4 18.8 11.5 15.0 8.8
1969 5,9 6.1 5.7 8,6 44,9 6.8 16,3 9.7 13.0 8.0
1970 6.3 6.6 5.7 6.1 42.2 6.7 1.1 15.5 10.8 13.2 8.0
1971 7.0 7.3 6.3 10,3 31.2 8.3 9.9 16.0 13,9 14,9 9.6

Winter to Spring
% of Winter 1969 6.6 6.6 5,6 13.3 33.7 8.2 1.0 15.8 8.5 12.1 8.9
1970 5.7 6.3 5.3 5.1 43.4 6.1 9 11.3 7.7 9.5 6.8
1971 5.9 7.0 5.8 6.8 34,9 6.8 .8 11.5 7.0 9.4 7.4

Spring to Summer
Z of Spring 1969 85.9 81.0 67.2 29.6 69.6 64.9 20,2 34,5 27.2 30.9 58.0
1970 86.2 76.2 60.6 28.5 67.0 61.4 18.7 33.8 27.7 30.8 55.0
1971 85.0 80.0 62.5 28.8 67.6 61.0 19.0 34.2 27.5 31.0 54.5

ot



Fall to Winter
4# of Fall 1968

1969
1970

Winter to Spring
4 of Winter 1969
1970
1971

Spring to Summer
% of Spring 1969
1970
1971

MICHIGAN STATE UIVERSITY
East Lansing Campus

PER CENT OF TOTAL NEW STUDENTS WHO DID NOT RETURN
AFTER THE FIRST TERM OF ENROLLMENT
Fall 1968 through Summer 1971

Table 3
UNDERGRADUATE GRADUATE

First-

time Transfer Total Gr.Pro. Mas. Dr. Total
4,77 8.9 5.6 3.8 12.5 5.0 10.6

5.0 7.3 5.5 12.5 7.4 11,4
5.4 8.6 6.1 2.5 9,7 6.0 B.6
21.4 15.1 17.4 18.0 4.1 16.5
21,7 19.5 20.1 14,9 4,0 13,6
26.3 13.2 17.0 15.4 11.1 15.0
75.7 60.9 67.6 47.9 57.9 46,4
66.1 56.8 60.0 2.5 50.2 34.4 41.7
70.0 56.0 60.8 50.4 40.0 37.4

Total

Students

Tt



MICHIGAN STATE UNIVERSITY
East Lansing Campus

DISTRIBUTION OF NEW STUDENT ENROLIMENTS BY TERMS
Fiscal Year 1970-1971

Table 4
TERM Fiscal
Summer Fall Winter Spring Year

UNDERGRADUATE
First=-Time 5,72 88.0 3.6 2.7 100.0
Transfer 18.7 53.9 17.4 10.0 100.0

Total 10,1 76,6 8.2 5.1 100.0
GRADUATE
Grad. Prof. 45.1 54.9 100.0
Master 29.5 48.6 13,1 8.8 100.0
Doctor 24,6 57.6 5.7 12.1 100.0

Total 27.2 50.0 11.1 11.7 100.0
EAST LANSING CAMPUS 14.5 69.7 9.0 6.8 100.0

it
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New student admissions can be directly related to progress reports of
the number of applications received, admissions that have been granted,
and the number who have paid advance deposits, These reports should

become an integral part of the projection process.

A second assumption refers to the basis for projecting the number of
returning students. It is suggested that on this Campus a Spring-to-
Fall relationship represents a more effective basis for the transition

tables rather than the Fall-to-~Fall relationship described in the model,

The data illustrated in the transition tables would also be more use-
ful for projecting returning students if separate columns were pro-
vided for the special undergraduate class {(class 5) and for graduate
professionals (classes B and 9). These classes have been merged with
seniors and masters. However, their numbers fluctuate independently.
The restriction in these tables to six columns (freshmen, sophomores,
juniors, seniors, {(and specials), masters, (and professionals) and
doctors) 1is understood to be caused by the limited capacity in MUSCIN2,
the program that precedes the operation of STUVEC. Unfortunately, this
data processing limitation could result in serious miscalculations of

college projections,

Finally, although the program specifications are listed in considerable
detail in the study, the language in which {t was written is not
acceptable to the system 360 or 370 equipment that is in operation

in the Administrative Data Processing Department at this University.

This Department is the custodian of the headcount enrollment data
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bank. Significant conversion expenses would be required to adapt

these data to the equipment used in the model.

There is no provision in this model for projecting course enrollments.
These were not considered as a prerequisite for calculating credit

hours.

Credit hours are projected by means of an induced course load matrix.
This method reflects a crossover of enrollments (from student to
teaching college) in terms of student credit-hour loads. Difficulty
would be encountered in projecting graduate professional and special
undergraduate credit hours in this model since classes have been
merged with masters and seniors. In addition, the level of detail in
the model severely limits the usefulness of these calculations. The

smallest academic unit is the college.

Faculty requirements are estimated by means of historical faculty
credit-hour loads applied to the total number of credit hours projected.
The mechanism for allocating teaching expenditures operates in the

same manner i.e, by calculating historical unit costs per credit hour

and relating these to the credit-hour projections.

In the final report of this model no attention is given to the relative
merits of choosing alternative distributions of credit hours, faculty
or total expenditures. For example, credit hours can be distributed

by student colleges, or by the teaching college administering the
course, or by the teaching college absorbing the faculty's salary.

The implication in the report is clear. The mechanism would operate
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equally well with any one of these three. The choice is assigned to

the user.

NCHEMS Enrollment Prediction Model

This model is in the process of development by the National Center for
Higher Education Management Systems at WICHE (the Western Interstate
Commission for Higher Education). 1It is known as the NCHEMS Enrollment

Prediction Model.aa

It 18 designed to address the need for a mechanism for predicting
student headcount enrollments. Its authors believe that "the model
design will attempt to address the most pressing problem in higher
cducation enrollment for the largest proportion of the 1nstitutions".&g
A special fecature of this model {s that it is limited in scope to the
enrollment prediction process. The model operates as a self-contained
entity within a larger inter-related system, 'Virtually no existing
model (until this one), has been developed in conjunction with ongoing

n30 Although considerable

systems or (in) packages of related models.
effort has been expended during the past few years on the development

of student flow models, the majority of these have viewed the headcount
enrollment process as a contributing element in a broader model primarily
designed for costing and resource allocation, The large portion of

these more extensive models have been either "strictly conceptual" or

they represent '"ad hoc studies without a focus on continued use",>1

8 Lovell, op. cit.

4% 1p1d., p. 29.
30 1bid., p. 1
51

1bid., p. 2.
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A problem of equal importance at this University concerns a second
model for converting headcount enrollments into course enrollments.
This stage of enrollment predicting is given little consideration as a
practical application of the NCHEM model. The author stated that "a
level of detail sufficient to handle individual course requirements is

not presently envisioned".52

The NCHEMS Enrollment Prediction model divides the flow of students
into two major components (1) the processes by which the student enters
and leaves the Institution and (2) the process by which students move

between major fields of study and progress through the various levels.

The new student input module groups students according to their
entering status. The following types are recognized:
1. New Admissions
(a) New Freshmen (b) Transfers (c) New Graduate Students
2. Previously Enrolled Students

{(a) Departed in Good Standing (b) Other

The following types are recognized in the output model:
Departing students who are
(a) transferring to another institution
(b) dropping out on their own initiative, or
(c) forced out
(1) for academic reasons

(2) for other reasons

2 1bid., p. 35.
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Technical difficulties may be encountered in the limitations set by
the program. For example, the maximum number of levels allowed is
seven, At this University the minimum number would be eight and
preferably nine. 1If it is desirable to project the number of
students in each major, the potential number on the East Lansing

Campus would far exceed the maximum capacity of the program.

The distribution of new students by majors is based on historical
experfience. At this University, the choice of major is a reflection
of the admission decision. This is governed by maximum levels
determined by the departments., These limits vary by term and by year.
A provision for intercepting the new student input flow into the
majors would, therefore, be required. This control should be
available in the admissions module, since different criteria may

govern the flow of returning students,

Computations of the number of students who will enroll in a particular

major are completed in the '"basic module",

The user of this model is required to supply all transition prob-
abilities. These ratios would normally follow prior years' experience
and would be calculated from historical samples, A special process

is arranged to allow for modification of rates in exceptional

circumgtances,

There is a number of alternative mathematical methods suggested for
estimating the appropriate values for transitional probabilities.
The five techniques listed in the study were: least squares, exponen-

tial smoothing, mean over N years, last year's ratio and conjecture.
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It was also suggested that the technique chosen would depend, in part,
on how far into the future the projections are to be made. 'Near-
time estimates can generally be done with reasonable accuracy on a
three-year sample, using means of the data or exponential smoothing.
For long range projections, a technique that accounts for trends or
cyclic behavior is usually desirable."53 The tables shown in the
following chapters of this thesfs indicate that the selection of any

one of these methods would have resulted in misleading projections.

Comments on the Literature

Much of the effort covered by the literature relates to a search for
the mathematical methodology that most precisely fits the circum-
stances. In short, it {s becoming a problem of a choice in statistical
techniques. 1t is entirely possible that the popularity of the tech-
nique may be associated with the ease of application. The fear is

that an over-sophisticated mathematical technique may allow the

estimation process to dominate the projection problem,

A logical approach is suggested by Wayne Smith of the Office of

Advanced Planning at UCLA.54

He found that no single projection
technique was applicable to every department or major. Each set of

circumstances dictated its own technique,.

>3 Ibid., p. 69.

Smith, Wayne, "A Student Flow Model" Mimeograph. Los Angeles,
California: Office of Advanced Planning, University of
California at Los Angeles, 1970,
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A further comment is related to the influential position often asasigned
to a data processing oriented approach to solutions of management
problems., There is the suspicion that knowledge of the capabilities

of the hardware and software may condition the thinking of the planners
in their selection of alternative solutions. The caution is that a
highly sophisticated data processing model may allow processing

techniques to dominate the projection problem,

A final comment concerns the procedures employed in the development and
implementation of the projection process. Throughout the review of the
literature it was clear that model development and implementation
rested solely with central administrators. This limited communication
structure does not invite an active participation by the very members
planned to be measured by the process. Their lack of involvement may
further contribute to an atmosphere of suspicion. This could result

in an Increased reluctance to be held accountable for results.

Hungate stated55

that '"the real harm that may be cumulative is the
bypassing of faculties in management, so that they are not brought
to participate and understand and hence to be committed to the

institutional process'".

>3 Hungate, Thad L., op. cit., p. 237,



CHAPTER 111

PROJECTING STUDENT HEADCOUNT ENROLLMENTS

Introduction

The data flow in this paper began with projections of student headcount
enrollments. It is suggested that these enrollments can be more
accurately projected 1f the number at each class level is divided into

groups according to their source.

The Selected Basic Student Groups

The following three groups were selected:

New Students
The number in this group was derived from factors that were
external to this University. This was the number that would
be directed to this Institution and would depend upon the
extent to which the image projected by this University was
sufficiently powerful to attract students,

Readmitted Students
These students were previously enrolled at this University,
but had not registered during the immediately preceding
term., Their numbers were related to non-current student
files at this University and to the probability that the
student would return to active studies in a particular term.
No study of these students has been undertaken at this
University according to the records on file, This may be
explained by the fact that their numbers were relatively
small when compared with those coming from other sources.

Returning Students
The number of students in this category may be derived
from current records. It was essentially a study of
(1) intra-campus migration of majors, and (2) progress
from one class level to another.

For this study new and returning students were further divided into
subgroups. The purpose of this refinement was to more clearly relate
the numbers to their source.

40
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NEW STUDENTS
I. Undergraduate Level
1, First time in any college (FTIAC)

2, Transfers from an undergraduate program in
another college

11. Graduate Level
1. First time in any graduate program

2., Transfers from a graduate program in
another college

READMITTED STUDENTS
Due to the relatively small number in this group, {t was not

reclagsified into subgroups.

RETURNING STUDENTS

The number of variables or subgroups in this category would vary
according to the level of detail required.

1. At the campus level these groups could be merged into
two types:

(1) Returning students who were enrolled at the same class
level during the previous term, and

(2) Returning students who were enrolled at a different
(and lower) class level during the previous term
I1. At the college level these students were organized into
four groups. Those who were previously enrolled
(1) at the same class level, and in the same college
(2) at the same class level, but in a different college

(3) at a different class level, but in the same college

(4) at a different class level, and in a different college
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These four mutually exclusive groups may be i{llustrated as follows:

Same College Different College

Same class level 1 2
Different class level 3 4

I11I. To project enrollments at the curriculum level, the
four groups must be further expanded as follows:

Returning students who were previously enrolled

(1) at the same class level, in the same college, and
in the same curriculum

(2) at the same class level, in the same college, but
in a different curriculum

(3) at the same class level, in a different college

(4) at a different class level, in the same college,
and in the same curriculum

(5) at a different class level, in the same college,
but in a different curriculum

(6) at a different class level, in a different college

These groups can be illustrated as follows:

Same College Different

Same Curr, Diff. Curr. College
Same class level 1 2 3
Different class level 4 5 6

IV. Projections of majors would require an even greater
expansion of detail., These categories can be illustrated
as follows:

Same College

Same Curriculum Different Different
Same Major Diff. Major Curriculum College

Same class level 1 7 2 3
Different class level 4 8 5 6
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To determine the extent to which independent enrollment patterns exist
for new, readmitted and returning students, East Lansing Campus enroll-

ments were analyzed for the Fall terms of 1966 through 1971.

Enrollments were then converted into index numbers using the Fall of

1966 as the base. The data illustrated in Figure 1 show that enrollments
in each of these categories did follow separate growth patterns. The
decrease in input during the Fall of 1970 was the direct result of
decigions to 1limit total campus enrollments. This position was sub-
sequently relaxed and the flow immediately returned to its previous

level of activity.

In the remainder of this section, historical enrollments in each of
these three categories were analyzed separately and organized to fit

the projection process.

Historical Student Headcount Enrollments

New Students

Applications for courses on the East Lansing Campus are processed in
three different locations: The English Language Center located in the
Center for International Programs, the Agricultural Institute of
Technology located in Agriculture Hall and by the Office of Admissions
and Scholarships located in the Administration Building. The flow of

these data was illustrated in Figure 2.

More than ninety-eight per cent of the applications are processed by
the Office of Admissions and Scholarships. The interdepartmental

nature of the entire data was outlined in the flow chart in Figure 3,
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HEADCOUNT ENROLLMENTS!
New-{irst-time 7159 6854 6986 6689 5590 6EB9G
~trannfer 1854 1384 1940 1807 1833 2938
Total 9013 8438 8920 8496 7423 9834 2132 1942 1440 1927 1769 1898
Readmittod 811 892 1004 1051 1021 1121 494 443 63 590 552 500
Retuming 2040% 21226 21831 27658 23169 2206% 4727 5285 5596 5506 6014 56135
Total 30229 30556 31761 32205 31613 133020 7353 7670 11667 8018 8135 8033
INDEX PER CENT
Nev-first-tima 100.0 95,7 97.6 93,4 78.1 96.)
-transfar 100,06 85.4 104,06 92,5 98.9 158.5
Total 100,06 93.6 99.0 94.3 82.4 109.1 100.0 91.1 67.5 90,2 8).0 89.0
Roadaicted 100.0 110.0 123.8 129.6 125.9 138,2 100.0 B89.7 127.7 119.4 111.7 101.2
Returning 100.0 104.0 107.0 111.0 113.5 108.1 100,0 111.8 118.4 116.5 127.2 119%.2
Total 100.0 101.1 105.1 106.5 104.6 109,.2 100.0 104.3 104.3 109,0 113.4 109.2

Note:r 1) Data axcludes Agr. Technology and English Language Center studencs.

MICHIGAN STATE UNIVERSITY

East Lansing Campus

STUDENT MEADCOUNT ENROLLXEMT BY SOURCE

Figurs 1
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Fall 1972 Projections
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The data are centrally stored on Data Processing Department tapes and
disks. This information is first recorded on an applications tape. By
maintenance overlay procedures it is periodically transferred to an
admissions tape. The latter record becomes the basis for creating the
fees receivable ledger in the University Business Office and for the

registration packets used by the Office of the Registrar.

Targets for future years have traditionally started with projections

of headcount enrollments. From this base, the number of admissions

and subsequently the number of applications necessary to produce those
enrollments are estimated. These become tentative targets for the
Office of Admissions and Scholarships. A statistical illustration of
this process for first-time undergraduates was shown in Table 5. With
the exception of the portion relating to the advance enrollment deposit,
the procedure is the same for transfer undergraduates and new graduates,

The deposit, however, is a requirement of first-time undergraduates only.

The enrollment target should be approved well in advance of the visita-
tion program by the admission counselors. These visits begin annually
during September and are completed by the Thanksgiving Recess. The
number and structure of the incoming freshmen class is directly related
to the number of schools visited during that perjod and to the image

projected by the counselors.

A planned admission procedure would also include the balancing of many
secondary factors in an effort to produce the most appropriate student

input mix for the University. Secondary mixes include:
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MICEIGAN STATE UNIVERSITY
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Table 5

TOTAL KDMBER

1968 1962

1970 1971

1972

FIRST TIMZ IN COLLEGE

APPLICATIONS
Paid
Fo Fee Charged
Total Applied
Unpaid
Total Peceived

ADMISSIONS
Cranted
Cancellations
Deferred Registrations
Eligible for this Tern
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Mvance Entrollpent Deposit
Paid (Xet after refunds)
Unpaid
Total Granted
Denied
Total Applied

ENROLLMENTS
Bo Shows
Registered
Total Eligible

Notes: 1) Totals exclude Agr. Technelogzy and English Language Center students.

15597 14683 14312 14386
28 95 74 96
15815 14778 14386 15082
198 680 809 B84
16013 15458 15195 15965

3677 4191 k1462 4521
167 143 151 9%
7341 6949 7013 6722

11185 11283 11306 11342
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3495
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3080
14386
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11185
4630
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182 95 27 k]
7159 6854 6986 6689
1341 6949 7013 6722
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3) These totals do not include cancellations when deposits are forfelted.
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220.9 215,86
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o
4
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2.5
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1. the class level mix,
2. the geographic mix,
3. the age mix, and

4, the sex mix.

Consideration may also be given to balancing the representations relating
to the economic strata, the race mix, rural-urban concentrations, the
number of acholars and interpretations of this University's responsi-
bilities toward the vocational-career orientation under the Land Grant

Institution tradition.

Failure to recognize these factors at the executive level during the
early stages could result in a first-come arrangement wherein the

University might lose control over its own environment.

Enrollment projecting is a continuous process in which estimates are
continually revised as time passes and as additional information is
made available., A type of summary progress report for first—time
undergraduates at the total campus level was shown in Table 6, Details
by majors would be useful for planning at the college and departmental

levels.

Readmitted Students

The readmission process is carried out in the Office of the Registrar.
The decision to readmit a student, however, is the sole prerogative of
the college of the student's major. The flow of these data was outlined

in Figure 4.
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Applications

Review

w ADMISSION DECISION

Granted Refused

Enrolled No Shows

FLOW CHART OF READMITTED DEGREE-CREDIT STUDENTS
East Lansing Campus
Fall 1971

Figure 4

The procedures followed for projecting the number of readmissions are
similar to those outlined for new student enrollments in the preceding
section.

1. The number of applications received to date are first
extended to the annual basis.

2, This estimate is then converted to the number who are
granted readmission and to the number who are subsequently
registered,

The type of progress reporting that has been useful for these projec-

tions was illustrated in Table 7.
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Returning Students

Projections of returning students were based on prior year trends,
Experience patterns for these calculations can be more clearly
identified when students are classified into the groups described at
the beginning of this chapter. Not all of the historical ratios shown
in Table 8 fit into identiffable patterns. Uncertainty also exists
regarding the longevity of present patterns, Consequently, studies

of student flow become a continuous matter.

Tables 9 and 10 showed that the number who transferred into the College

of Natural Science and into the History major during the Fall of 1971

wags relatively insignificant when compared with the number who remained.
This was representative of the pattern for all colleges on the East
Lansing Campus. A depth study of inter-college or inter-major migration,
therefore, would not provide an explanation for the larger inconsistencies

in the term-to-term flow.

In Table 11 enrollments from the three groups (new, readmitted and
returning) were assembled for each class level. Growth rates were then
calculated. These rates were used later as an element for projecting

course enrollments.

Projecting Student Headcount Enrcllments

In the previous section, historical data on headcount enrollments were
organized according to source and selected ratios were calculated, In

the following pagesa, the actual projections that were completed for the
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SCHFDULF. OF RETURNINC STUDENTS
COLLEGE OF NATURAL SCIENCE
East Lanning Campus

From Bpring and Summar 1971 te Fall 1971

Table 9

Current Term Class Laval

Undergraduate Craduate
JFresh, Soph, Jr. 87, Spec, Total gr.fro, Mas, Dr. Total
STUDENTS W10 AETURNED TO THIE COLLECE
Frah, 182 502 6hé
Soph., 243 )18 62}
Previous v, 34 280 614
Tarm Sr. 478 4 482 19 i
Class Spec, & 17 2)
level Gr.Pre,
Man. 25 | ] 204
Dr. &0 470
Total 168 245 131 738 21 2404 275 418 1%)
STTUDENTS WO CIIANCED TO THIS COLLECE
treh, 1 12 13
Soph. [ ] 3? [ 3
Previous Jr, ¢ 3 L
Tarm Er. &4 3 ? b | 3
Class hpec. 1 3
Lavel Gz.Pro.
Mas, 1 1 2
br. )
Total 1 20 6) 7 [} 95 4 1 3
SUMARY ]
&. Previously Enrolled in this College
Same clase 162 243 354 478 Y1) 12%4 2% 420 e
Pifferent clase [ 302 378 280 4 1150 i 8 27
Total 168 48 Y2 e ) 2404 2713 ATR  71%)
B, Frevicusly Enrolled in & Different Cellege
Same class 1 | ¢ 4 1 20 1 1
Different class 12 3 3 3 75 3 1 &
Tetal b 20 43 7T 4 B ] 1 ]

Beurcer R3310

Total

Btudenty

1980
un
357

11
bid
100
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SCHEDULE OF RETURNING STUDENTE

COLLECE OF ARTS & LETTERS
HISTORY MAJOR
Esat Lansing Campus

Prom Spring snd Susmer 1971 to Fall 1971

Tabls 10
Current Term Clase Leval
Undcrgraduate Craduate
Freh, Soph. Jr, Br, 3pesc, Total | 4 ] T ot
STUDENTS MHO RETURNED TO THIS MAJOR
Frah, 17 »n 49
Soph. 22 &4 (33
Previous Jy, 64 S4 118
Tarm Sr. [ B ] [ ]
Clara Spoc, 1 2 3
Level Gr.FPro,
Mas. 52 s 87
Dr. $? .?
Total 10 54 107 13 2 318 - 32 12 124
STUDLNTS WHO CHANGED TO TUIS MAJOR
Fr. 1 1
Soph. 2 12 14
Previous Jr, 1 |
Tarm Sr. } | 1 [ [
Claas Sp.
level Cr.Pro.
Has, 2 2
Dr.
Total - 3 1) 1 17 - ] |
SUM4ARY
Ae Frevioualy Enrollod In this Major
Eame clase 1? 22 &4 3 2 188 1 &7 11¢
Diffcrent class 1 h 43 54 130 3 3
Total 18 M 1Q07 13 2 318 - 2 n 124
B, Previously Enrolled 1s & Differeat Major
Sama class 2 1 1 4 | 2
Differsnt clasa 1 12 13 ] &
Total - 3y 1 b § 1?7 - s - [ ]

Sourcey K3ND

Total
!!udcntl

&9

118

23

o7
13
A2
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Fall term of 1972 were presented. These were subsequently compared

with the actual number enrolled for the term.

The New Student Variable

The new student variable was further divided into the following
subsections:

1. first-time undergraduates,

2., transfer undergraduates, and

3. new masters and doctors.

Graduate professional enrollments were projected separately in con-
sultation with the planning personnel of the three Colleges of Medicine
and the Office of the Provost. The overriding factor in projecting
enrollments in these colleges was the availability of funds and
facilities, Non-degree students in the Agricultural Technology program

and the English Language Center were also projected separately,

The projections that are illustrated in this part were completed at
three different times during the year. The primary purpose in describing
these three sets of projections is to indicate the variation that may
result from the different degrees of reliability in the data base. The
dates chosen were:
1. January 31, 1971 - At this time a majority of the
applications had been received from first-time
undergraduates,
2, April 30, 1971 - At this time actual enrollment data
for the Spring term of 1971 became available for use
as a basis for calculating Fall term returning students.
3. July 31, 1971 - The data available on this date was

typical of the base used for the projections included
in the State Budget Request.
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Projections were limited to the entire East Lansing Campus., The
procedures followed, however, would be similar to those used for
college, curriculum or major projections. The three tables (12, 13

and 14) that follow related applications, admissions, tuition deposits,
and enrollments for the Fall terms of 1967 through 1970, These data
were used as a guide for projecting Fall 1971 new student enrollments.
The admission categories were chosen because of their acceptability

as meagsurements of progress by the Office of Admissions and Scholarships.

The tables showed that the number of applications received during the
last five years had been fairly constant, notwithstanding an increase

in the number of high school graduates in the State. The number
represented a fixed-size reservoir from which candidates were chosen.

The majority of applications received from Fall term first-time under-
graduates were on hand by the Christmas holiday. At any time thereafter,
a significant number of applicants were awaiting an admission decision,
Therefore, the number of net admissions, while sometimes considered to

be a more accurate basis for projecting enrollments, was also a re-
flection of the workload pace deliberately chosen by admissions

counselors.

The number of enrollment deposits paid is often considered to be the
best single enrollment indicator. However, deposits are restricted to
first-time undergraduates. Since the deposit is dependent upon a
favorable admission decision, the number received is also subject to
the workload limitation noted above. In addition, this indicator is
affected by general economic conditions and the tightness, during the

Spring season, of the dollar,.



Patd Applications Received
January April July Septeaber

ADMISS10ON EXTERIENCE TABLES

East Lansing Campus
Fall Terme

Table 12

Ket Admissions Cranted

January April July September

Advance Enrollment Deposts Paid
Janusry April luly September

b} 3 b X )| X i 0 11 N in 0
FIRST-TIVE LMDERGRADUATES
Fall 1967
Eucber of Studeots 13545 14397 14625 14683 10038 8961 M08k 8549 6242 7380 7095 7097
% of Totcl Year 2.3 8.1 ep.6 1200 144§ 129.0 701.9 190.0 #8.0 104.0 100.0 100.0
% of Avplicatiow 100.0 74.1 5.1
100.0 2.2 $1.3
100.¢ “®.4 .5
100.0 7.3 148.3
S of Errollrsnts  197.6 210.1 213.4 214,12 i¢6.6 130.7 103.4 101.4 #1.1 1072.7 103.% 1038
Fall 1963
Yusber of Students 12946 13961 14236 14212 9493 9521 7053 101) 4905 ¢ Na2 ol
% of Tetal Yeor P2.5 87,4 #0.5 100.0 135.4 133.8 lod.d (20,0 8.1 103.1 #3.2 100,80
$ of 4pplications 1200 75.3 3.9
100.0 "0 8.1
100.0 4.5 §0.1
100.0 10,0 8.3
S of Enrollremts 185,31 1208 14,1 204.8 135.9 136.3 101.0 10¢.4 70.3 106.3 108.1 104.1
Fall 1%4%
Xucher of Students 13769 14056 14961 14986 9952 9552 615 el 5397 7181 94 @37
2 of Total Jem #l.F 8.1 2.2 120 1¢2.1 1431 103.% 100,39 77.5 133.2 l1i0.0 100.0
B of 4ppliestions 100.0 n.3 1.3 .
19¢,.0 #.12 “.3
100.¢ #5.1 4“4.5
100.0 4. i".4
S of rrolleante 2058 222.1 23).7 214.0 8.8 142.8 I121.0 100.% 20.8 107.4 Jo4.0 104.0
Fall 19%
Kyober of Stuceate 12661 13343 13546 13598 8215 B4El 3616 3674 4496 G044 3703 36%
T of Jotal Jear 3.1 §d.1 #4.8,100.0 4.8 243.1 38.0 120.0 8.3 14,1 l00.0 100.0
£ of ipplicatione 100,80 4.0 354
100.0 .4 445.3
100.0 4.8 4.1
100.0 11.7 £1.9
S of Ducliments 2120.5 230.7 242.3 243.3 47.0 151.4 100.5 101.6 0.4 1001 103.0 lol.»

Tera Inr'l
Septeaber
b

.7
0.0

L

i“.'
10.8

3590

1.1
100.2

09



ADMISSICN EXPERITNCT TABLES
Last Lansing Campus

Fall Tarse
Teble 1)
Paid Applications Received Pet Admissions Granted Tarm Enr'l
Jmauary April July September January April July Saptesber September
N 0 31 X )| 0 Jl 30 30
TRANSFER LNDERGRADUATES
Fall 1987
Pumber of Students 10 in 4131 4351 154 294 1620 1786 1384
$ of Total Tear M.6 2.7 5.4 100.0 58 80.1 2.7 100.0
S of Applications 200.0 4.4
10¢.0 3.2
100.0 0.0
100.0 41.0 M. 4
2 of Drroll=emts 7.6 200.1 182,2 1746 2.7 $6.4 102,33 1138 100.0
Pall 1968
Fmber of Students 1511 1y 4148 4401 190 110} 2106 314 1840
% of Total Yecr 2.2 1.1 .3 100.0 4.2 .7 2.0 l00.¢
t of Applications 100.0 1.4
100.0 .3
200.8 0.0
1000 1 N #.1
S of Errollmmta 2.3 M1.3 213.8 1187 )8 589 00F 113.2 100.0
Pall 1969
Bwmber of Students 1253 REbs) 4117 41N 106 1161 2054 13 1807
8 of Jotal Jear 3.0 79.8 LY 100.0 18.2 5.1 5.5 j02.0
% of L;plixctions 100.0 8.4
190.8 M.0
100.0 .
100.0 198 0.3
S of Errollmerts 6.1 1M.12 1172.2 2.2 15.4 §4.1 1107 113.¢ 100.0
Pall 1%7¢
Suber cf Students 137 3758 4158 4205 1%} 113 2082 2% 183
% of Total Year 7.8 "n.e My 1000 4.7 L 1.2 100.0
§ of &pplicetions ’ 1000 11,3
100.0 30,1
100.8 0.4
100.¢ 8.0 4.8

1 of Enrcilrunts M.l 25.¢ 1280 0.4 10.% 1.7 1.2 1817 100.0

19



NEW GPADUATES

Fall 1967

fimder of Students
% of Total Yezr

1 of Azplicaiions

‘S of Burclirer.ts

Tall 1963

Bwber of Students
$ of Jotal Year

§ of dpplicaticns

§ of Brrolircits

Fall 156%

Eudar of Stulents
T of ‘vtai Jecr

S of kpplications

1 of Errollrerts

Fall 1970

Imber of Scudents
% of Total Year

8§ of Applications

S of Durollments

Paid Applications Received
January April July Septesber

N W » 1 » M %
087 5816 HA76 Tiad 1015 2819 3261 )08
2.8 8.2 L4 120.0 8.7 4.0 B5.7 100.0
132.0 .0
100.0 "5
100.0 .5
100.0 : 5.2
1509 1213 336.3 1857 55.6 146.1 180.1 197.3
2423 AT92 3673 6371 824 2148 27533 1379
33.¢ 75.2 83,0 100,20 15.5 #3.¢ 81.5 100.0
126.0 5.8
100.0 .1
100.0 “.s
100.0 80
171.4 330.9 401.3 450.6 €41 151.9 194.9 '139.0
2545 5085 6230  TOL4 482 180 1804 3719
36,1 73,1 83.¢4 170.37 1.0 $8.8%8 25.4 100.0
100.0 18.9
200.0 .
100.0 0.0
100.0 4.9
133.7 367.2 327.4 370.2 35.3 116.6 147.3 135.4
2719 5148 GL9B  6AMD 520 1979 2618 3147
37,5 75.1 M. i30.0 15.¢ S8.¢ 72,8 1027
182.¢ 1.1
100.0 1.3
100.0 0.
100.0 “.1
160.9 305.8 JIM.5 407.] 0.8 1171 155.5 200.4

Laat Lansing Campus
Tall Terms

Table 14

ADMISSIOKS FXPEXTENCE TABLES

Ret Admiseions Granted

January April July Septeaber

Total Earcllments
at Septesber X
Masters-Doctors Gr.Pro. Total

LA

1414

100.0

%0

M.
100.0

1942

1440

12

1769

29
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Enrollment patterns and flows from one stage in the admission process
to another may, therefore, be subjected to artificial restrictions.
As a result, the normal hazards of estimating the size of the student
input are increased as a result of finternal routines, personality
problems and changes in management, in addition to the more obvious
reasons of known policy changes and frequency of counseling trips to

feeder institutions,

January 31, 1971 Projection (Shown as Fall 19711)

The number of applications received by January 31st in each of the
three new student subsections varied significantly. The following
proportions of the total for the Fall of 1970 were received by

January 31, 1970:

First-time undergraduates 93.1%
Transfer undergraduates 37.6
New masters and doctors 39.5

The degree of reliability for projections was directly related to the
proportions of applications received. On January 3lst, insufficient
data was available for projecting two of three parts of the new student
variable. It was clear at this time that 1f past percentages continued,
the target for first-time undergraduates would not be realized. It was
also clear that the base for projecting transfer undergraduates and new
masters and doctors was still uncertain, The data used in these pro-
jections appear in Table 15. These projections were first summarized

for comparison with the targets established during the month of May 1970,



Taid
Applications Racelved
Jasuary September

WM STCDENT ENROLLMENT PROJECTIONS
East Lanaing Cacpus

Bet

Fell 1371,
(28 of January M, 1971)

Table 13

Admissions Cranted
Jauary Septexber

Advance

Earollrent Depcsits
January September

Tara [arollsents
at September X
Degree Agr. Ing. Lang.

FIRST-TIME UNDERGRADUATES

Fall 1971,

Bwmber of Students
£ of Total Yewr

S of Arplicatiova

8 of Enrolirents

TRASSFER LOYDE 2GRALATES

rall 1971;

Bwmber cf Students
8 ¢cf Toial Year

8§ of Appliaatiors

S of Purcliments

MY GRAZIATES

rall 18713

Buxber of Students
3 of Total Year

8 of Applications

$ of Buolisnts

n » N X ]l ) Credit  Tech. Canter Tatal
12726 1383} 541 6342 4087 340 900 mns 0 (), ]
Lo 130.0 145,02 100.0 .0 100.6
0.0 75.0 33,1

102.0 1N | 40.4 2.0
315.?7 134. 5 1481.7 111.8 0.3 " 1%0.0
1882 8273 L ) M n» n»
32.¢ i02.0 11,2 100.0
12,0 .4

100.0 8.0 1.7
0.7 224.0 4.8 132.2 100.9

Nastar-Doctor Gr.Prof. Total

1170 ney 406 1) i b Y 2049
380 100,0 17.¢ 1.0
100.0 M.7

100.0 3.1 5.8
182.0 400.0 1.3 g Joo. e

79
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During this stage preference was given to the number of applications

received as the most reliable indicator for projections.

Projection Target

First—time undergraduates 5,900 6,700
Transfer undergraduates 2,739 2,300
New masters and doctors 1,822 1,850
Total 10,461 10,850

April 30, 1971 Projection (Shown as Fall 19712)

During the latter part of February, activities in the Office of
Admissions and Scholarships were accelerated. The results of this
increased pace began to appear in the number of admissions granted by
April 30, During the Fall of 1970 the following proportion of

applications were received by April 30:

First-time undergraduates 98.1X%
Transfer undergraduates 89.4
New masters and doctors 75.1

Projections at this time were expected to more reliably reflect enroll-
ments for the Fall of 1971. The following totals summarized the April

30 projections shown in detail in Table 16,

Projection Target

First-time undergraduates 7,307 6,700
Transfer undergraduates 3,995 2,300
New masters and doctors 1,685 1,850
Total 12,987 10,850

At this time, the decision was made by the Office of the Provost not
to curtall the increased admission momentum. Previous targets for

the Fall term of 1971 were, therefore, suspended.



FI¥ STUDENT ENROLLMZNT PROJECTIONS

fast Laosing Carpue

FIRST-TIME UNDERSRADUATES

Fall 1971,

Fumber ¢f Students
% of fctel Year

§ of Arplications

£ of Prrollrents

TRARSFER MDD RGRADUATES

Fall 1971,

Fumber of Students
3 of Total Year

3 of &pplicaticrs

$ of urollrents

NEW GRADUATES

Pall 1971,

Buber of Students
f of Total fecr

£ of Applioctions

f of Brroliments

Tall 1971;
(a0 at April X0, 1871)
Table 16
Paid Fet Advasce Ters Larollsents
Agplications Received Adnissions (rantad [Earollment Deposits at Saptember 30
April  Septenber April Septembar April  September Degree Agr. [Eng. lLang,
0 X X X b 30 Credit  Tech, Centar Total
14083 14370 10703 7381 7103 6763 157 m " 7636
¥48.0 150.¢ 45,0 100.0 125.0 100.0
130.0 4.0 50.4
100.0 31.¢ 7.1 0.0
181,27 198.7 1e0.5 101.0 7.2 1.4 100.0
4082 445% 24%3 4794 »es »es
.0 100.¢ §2.0 100.¢0
160.0 81,1
100.0 ”? 8.2
1022 121.¢8 2.4 132.0 180.0
Mastar-Doctor Gr.lrof, Total
5323 71%3 1820 nn 1503 W7 1y
74,0 100.0 $8.3 1000
100.0 M.1
100.¢ 3.4 3.4
315.% 124.9 100.0 1853 100.0

99
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July 31, Projection (Shown as Fall 19713)
The potential number of new students, as reflected in the number

of applications received by July 31, 1970, was as follows:

First-time undergraduates 99.,6%
Transfer undergraduates 98.9
New masters and doctors 94,4

At this time, past experience indicated that net admissions granted
would most closely approximate the number of new student enrollments.
Preference was, therefore, given in Table 17 to this basis as the

most reliable indicator for Fall 1971 projections.

Projected headcount enrollments for the entire student variable were
summarized below. These enrollments appeared in the State Budget

Request.

NEW STUDENTS
(a) Degree Students

First-time in college 6,949 Students
Transfer undergraduates 3,150
Masters and Doctors 1,636
Graduate Professionals 247

{(b) Non-Degree Students
Agricultural Technology 279
English Language Center 60

Total New Student Headcount Projections 12,321 Students



Applications Received

July
31

FIRST-TII'T HNERSRATURTES

Tall 197,

Paxber of Students
% of Totcl Year

5 of fpplioctions

L of Enrciimomts

18429
3.7
100.8

107.8

TRANSFER UD€ RSRAJUATES

Yall 19714

Ember of Students
% of Total rear

f of Axplications

8 of Drrolimemts

KEW GRADUATES
rall 121

hhaber of Students
% of Toeiel Tear

S of Applicctions

S of Parollments

973
e
100.0

157.8

6124
5.0
00.¢

3868

PFald

September
X

14482
100.0

100.0
208.4

N
100.¢

100.¢
152.7

6636
100.0

l00.0
6.8

KD STTOENT ENNWLLMENT PROJECTIONS
Last Lansing Campus

Fall 1971,

{as st July 31, 1971)

Table 17
13

Adaissfons Cranted [Emrollasent Deposits

Mivance

Tara Inrollments
st September X0

July Septexber July September Ougree Agr. Ing. Lang.

31 30 ) X Credit  Tech, C(entar Teral
ny nn T6h e 949 i @ nn
Jor.e  10.0 1000 100,0
1.9 8.3

9.7 0.2 .0
103.8 103.% 104.8 1045 100.5
1519 376 nso use
5.0 100.0
r0.9

23.1 4.¢
113.0 114.7 100.0

Ragter-Doctor Gr.Praf., Total

321 N 162 7 18]
ne 1o
3.0

" .0
184.1 100.1 100.9

89
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The Readmission Variable

The method used for projecting the new student variable was again
followed for readmitted studenta, The July 31, 1971 estimate that
appeared in the State Budget Request was summarized below.

READMITTED STUDENTS
(a) Degree Students

Undergraduates

(1500 applications x 86.6% who will enroll) 1182 Students
Masters and Doctors

(470 applications x 97.2% who will enroll) 457

(310 applications x 80.07 who will enroll) 248
Graduate Professionals 8

(b) Non-Degree Students
Agriculture Technology 51
English Language Center -

Total Readmitted Student Headcount Projections 1946 Students

The Returning Student Variable

Projections of the number of returning students rest upon the premise
that historical trends can be established. These should be altered
to reflect policy changes, etc, to form the basis for estimating the
returning student variable for future periods., Due to a significant
student turnover each term on the East Lansing Campus, and to the
increasing input in the Winter, Spring, and Summer terms, the most
reliabla base for calculating Fall term returning students was the
population in attendance during the immediately preceding Spring term.

Enrollments for the Spring term of 1970 were available by April 30.

In Table 18, Fall 1971 projections were related to the Spring term of

1971, 1In these fllustrations, three different percentage relationships



RETURKING SITUDEST EXROLLMEVT DATA
Last Lansing Campus
Spring and Fall Terns

Table 18
Actual Actugl Actusl Projections
Spring I Fall Spring X Fall Spring b 4 Tall b4 Fall I Fall

1969 Raturning 1969

1970 Retumming 1970 19

luurnin;_lﬂll Returning 1971, Ratuming 19734

ETURTIKG LXOERGRACUATES
TRESENAS

Prev. diff. clase 6 4 (1) [ 1] “

Prev. Freshmas 1923 1395 149 _-1425 139

~ Total 25.6° 1989 23,97 1659 _._.:.l.a/ 413 _ 2437 1490 _ 22.8° 140}

Total Free'man 751827 9197 69232 M7 sk -

$OPECT DKL €54 81.3 8.3 7N 3.5

Prev. Fresscac S 4540 S~ ~mz 3624 S~

Prev. Sophosore 2501 _-166 2336 1536 2334
Total 38,57 1041 3827 7045 . 6248 _. 38.8° 6160 389 6180

Total Sophorcre  6496<C 78I8 ( 6905< 7789 | S50 - -

JOICA 8.7 0.3 9.3 50.5 51.¢

Prev. Sophomore 138 S~ 3404 ~~u» 1318 1388

Prev. Junior 1329 3n2 3840 3741 843
Total 2.5 6685 /,so.a/ms _s0.37 1019 _aa9” 1059 502" T

Joi) Junier 700627 8171 | 7400<7 8564 1o | - -

$ExI0R 3.8 39.7 3.7 3.7 3.0

Prev. Junfor ~am T~1941 T~ TS~1037 ™~ 2087

Prev. Senior 4220 -t 4544 398 e tale
Totsl 53.47 4991 5.7 nn _ 5227 183 5087 1838 _51.00 93

Total Senfor 7909 < 0 | oss0” 7570 2708

SPICIAL

Prav. diff. clase 15 58 » 47 -

Prev. Special % 202 128 us m
Total 37,311 .17 260 _aa™ e L3007 268 T W

Jotal Soecial 251 201 " A 313

UKDERCRADUATE

Beturaing 78,3~ 21835 77,8 13352 —77.0 22609 ~77.0 22609 -77.3 12696

Total 9187 1802 30009 2176 29W7

414
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were calculated. For the Fall 19711 projection, the actual rates for
the preceding year were used, In the Fall 19712 estimate, the average
rate for the two preceding years were used., For Fall 19713 projections,

a combination of rate trends and subjective judgment was used,

Collection of Enrollment Variables

The headcount enrollment variables were assembled in this section in

three stages.

In the first schedule, Table 19, enrcllments were arranged according
to source: undergraduate degree students were identified separately
from those not earning degree credit and graduate professionals were
separated from projections for masters and doctors., In the second
assembly sheet, Table 20, all enrollments were merged and identified
by input variable. Table 21 identified students by input variables

within class level.
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Bew-Tirst-tine
=Transfer

Readmitted

Beturnicg
Total

GRADUATE
Bew
Beadnitted

Betwrning
Total

s

Bow

Repdmitted

Aetwrning
Tetal

EEADCOUNT ESROLLMENT VARIABLES
ASSEMBLY SHEET #2
East Lensing Caxpus

Actoal
rall 1569 Fall 1970
Students I Students I
00 113 92 104
181} §5.8 1)y 8.
1106 3.4 1067 13
22835 $2.¢ 23132 72.8
nK2 w00 32118 100.0
1922 M0 1769 21.3%
w ¢ 532 &.¢
5504 ¢0.¢ 014 72,2
018 100,00 4135 1000
10725 3.4 9826 13,5
1694 4.2 1619 4.0
18341 894 e 72,8
40820 100.0 405811 J00.0

Altamate Projections

fall 1’711 Fall 18714 Fall 1971,
Students I Students I $tudents ¥
239 19.7 1656 21.7 7288 31.2
Feh, I N »ey 1.3 31% 2.2
1067 3.3 1078 3.0 12} L&
12809 #58.2 22609 £4.0 12696 55,0
32654 100.0 3533 100.0 Mie? 120.0
2069 113 1932 13.3 188). 1.0

e &2 (31 S 1y &8¢
150 ¢2.# 01 70,1 949 s
8847 100.0 8642 100.0 343 100.0
11047 146.8 11583 J).% 12321 8.7
14715 4.2 114 3.9 194 4.5
Y 13,4 20631 #5.23 643 242
41521 lo00.0 43998 100.0 42911 100.0
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CHAPTER 1V

PROJECTING STUDENT COURSE ENROLLMENTS

Introduction

The central purpose of a university 1is carried on in the classroom
between the inatructor and his students. References to the number in
each class are common to both faculty and administrators. Still, many
enrollment models including those covered in the Review of the Lit-
erature, relate headcounts directly to credit-hour production thereby
completely bypassing the course enrollment stage. In those models,
studies of class size and room utilization are undertaken as separate
rescarch projects and are not considered as an essential stage in the

budget projection process,

An example of such a view is found in the State of Michigan Budget
Questionnaire. Little use is found in that document for course
enrollments as a measure of performance. Another example is the
Koenig Model for resource allocation. In both instances, headcount
enrollments are related directly to credit hours with no reference

whatever to course enrollments.

The view followed in this study is that course enrollments represent

a logical common ground between faculty and administrative planners.

It is at this stage that participation in the planning process can be
most stimulating and relevant to the teaching faculty, to space planners,

and to central administration.

76
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The Course Scheduling Process

Before discussing some of the bases for projecting course enrollments

it may be appropriate to first summarize the current steps for

scheduling courses and the timetable used.

I.

I1.

I11.

Courses that have been approved by the University Curriculum
Committee are first listed in the University Catalog. The
catalog 1is published annually and frequently indicates the

term in which a course will be offered.

Courses and sections to be offered are published cach quarter

in the Time Schedule of Courses and Academic Handbook. Approx-
imately two terms before a course is offered, the Office of

the Registrar prepares a work sheet listing the courses and
sections last offered during that term. The departments arec
requested to update these work shects as required and return
them to the Registrar at least fifteen wecks before the term
begins. Each department projects course enrollments indepen-
dently. No effort has been made to coordinate these projections
with the headcount enrollment projections that had been included
in the State Budget Report. College data on new student
aumissions are not available in reports from the Office of

Admissions and Scholarships.

During the fifth week of the preceding term, students are given
the opportunity to early enroll. Class lists and summary
tabulations are subsequently prepared and are forwarded to the

departments. Each department assumes the responsibility of
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reviewing these lists and deleting those students who may not

be acceptable. Revised tabulations are then prepared to exclude
the deletions, Section-size tabulations compare the number of
class cards issued with the number ordered. The room capacity
of each assigned classroom is supplied by the Office of Space

Studies and listed in the report.

Beginning with the Winter quarter of 1972, the University
Curriculum Committee established minimum enrollment standards.
Requests for permission to list exceptions to these standards

must be approved between the early and regular enrollment periods,

After the regular two-day registration period is completed,
class lists and summary tabulations are again distributed to
the colleges, Decisions on the withdrawal of courses or sections

should be implemented immediately.

Subsequent studies of class sizes are completed by the Office
of Institutional Research and are avajlable late in the term.
During the second week of the term additional data processing

tabulations are distributed by the Office of the Registrar.

A Planning Model for Projecting Enrollments

A model for projecting course enrcllments should serve at least two

main purposes, It must first be useful as a planning tool. This

objective can be better accomplished when course enrollments are clearly
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related to headcount enrollments and to credit hours produced and are
projected in a uniform manner throughout the Campus. In addition,

the data on students who are attending a particular course should
distinguish between those students who are majoring in that same teaching

college and those who are from other student colleges.

A second requirement of this model is that it should include a capacity
for systematic reporting. These reports should be useful to college
administrators, department planners, the Space Utilization Office,

and budget-conscious central staff administrators.

A problem faced in the previous chapter on headcount enrollment pro-
jecting was the selection of a logical flow of activity that would
maximize the participation of faculty planners in the enrollment
process. Headcount enrollment projections are traditionally calculated
by central staff administrators. Projections of course enrollments,
however, have been left almost entirely to faculty planners. As a
result, many different methods are used, The typical basis currently
used for estimating course enrollments is the enrcollment experience

in the courses held during the same term of the previous year. The
number of courses or sections that failed to materialize is seldom
studied by anyone outside of the teaching college. The central
administrative staff have attempted to assure a minimum level of fiscal
responsibility through a type of delayed police action. Sections that
have failed to attract a minimum number of students are singled out as

targets for criticism,
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In the "Procedures for the Implementation of the University Curriculum
Committee Guidelines' dated November 10, 1971, it was recommended that:
(1) Projected enrollments should be based on previous enrollment
patterns, (2) exceptions to the minimum level guidelines will be
processed between the fifth week of the previous term (the early
enrollment period) and the first day of classes in the current term,
and (3) section cancellations should be implemented immediately after

completion of the regular registration period.

Unfortunately, on the first day of classes, financial resources should
have already been allocated, faculty committed, and space already
reserved. The following considerations are, therefore, suggested

1. that a demand should be demonsatrated before a course or
section is listed in the time schedule for the term, and

2, that the basis for gauging this demand should be a
coordinated system for projecting course enrollments.

It is further suggested that the size of a course or section is in-
sufficient grounds to warrant its cancellation, notwithstanding the
current fiscal stringencies placed upon this University. The "size
mix" within a department or college should rest upon academic consider-
ations. Departments and colleges should be free to exercise dis-
cretionary powers by balancing small-gsized seminars with large lectures.
1t may also be academically sound to offer a variety of section sizes
at each level of instruction so that new freshmen, for example, may be
exposed to small as well as large-scale instructional methods. Under a
system whereby the fiscal responsibility of a department or college is

measured in terms of the average size for the entire department or
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college, these units could discharge their responsibilities while

preserving a larger degree of autonomy.

The use of campus-wide coordinated course enrollment projections as a
common ground for faculty and administrator discussions could represent
a contribution to the growing number of management tools in this
University. Hard decisions regarding the feasibility of offering some
courses would be given a larger perspective since the projected enroll-
ment would be based on a campus-oriented model instead of on a variety
of departmentally-oriented methods. In addition, these decisions would
be assigned to the planning stage. More important, however, would be
the strengthening of participation and involvement of faculty and

administration at this level of the enrollment process.

Proposed Method for Projecting Course Enrollments

The Headcount Growth Rate

In the model for projecting course enrollments developed by J. Saupe,
students were grouped by student college within each course, Dr. Saupe
was encouraged in pursuing this approach by the interest shown in an
article entitled "Predicting Course Enrollments" published in College

and University, Spring 1963.

Dr. Saupe proposed that course enrollments can be projected on the
basis that student representation in a teaching college will remain
fairly constant, but that their numbers will vary in direct proportion

to the growth rate in headcount enrollments for a student's college.
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i1f the number of freshmen majors from the College of

Business increased by ten per cent, all course enrollments of College

of Business freshmen would correspondingly increase by ten per cent,

This position is restated as follows:

(a) The pattern of courses followed by the majors in a
student's college will be simjlar to that chosen
by students in those majors during the same term of
the previous year,.

{b) Therefore, the increase in the number of majors from a
selected student's college is a valid measure of the

increase in their course enrollments.

This proposition 18 illustrated in the following flow chart (Figure 5).

Student
College
Headecownt
Enrollments

Teaching
College
Course
Enrollmenta

Term T

Term T + 1

Student College
Headcount
Enrollments

By Student's
Lc lass Level

tudent Co
Course
Enrollments

Within Each
Course In A
Teaching
College

By Student's
Class Level

Growth Rate
for Each

Student College

By Student's
Class Level
Within Each
Student's
College

Growth
X Rate

Variable

Student College
Headcount
Enrollments

By Student's
Class Level

Student College
Course
Enrollments
Within Each
Coursge In A
Teaching
College

By Student's
ICIass Level

FLOW CHART OF THE FIRST METHOD FOR

PROJECTING COURSE ENROLLMENTS

East Lansing Campus

Figure 5
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The tables that follow were designed to test the validity of these
statements. In Table 22 detailed calculations for freshmen were
illustrated. This was followed in Table 23 by a summary of all students
enrolled in the selected course. If the proposition was correct, the
headcount growth rate would have accounted for the entire change in
course enrollments from the base term to the projected term. An
examination of the data in these tables disclosed that the headcount

growth rate did not explain the complete change.

The analysis in Table 24 disclosed that changes in the number of course
enrollments were also affected by a change in the course patterns
selected by students. Student loads varied considerably among the

colleges.

An example of the extent of the change in these course loads was shown
in Table 24 for majors from the College of Natural Science. The
schedule shows that the average number of courses carried by all
Natural Science freshman majors was 4.64. About half of these (2,12)
were Natural Sclence courses, 1,04 were University College courmses and

the remainder was spread over twelve different teaching colleges.

The Student Course Load Variable

The course enrollment change factor was, therefore, expanded to the
following:
The growth rate experienced in a student college, expressed
as a per cent of change in headcount enrollments, multiplied
by the change in the percentage of students who enrolled in a

selected course will approximate the total rate of change in
the total number enrclled in a course.

The flow chart was revised (Figure 6) and the data were retested in

Tables 25 and 26.
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THE FIRST METHOD OF PROJECTING COURSE ENROLLMENTS
Teaching College: NATURAL SCIENCE
Course: MATHEMATICS 108
East Lansing Campus

Fall Terms
Table 23
STUDENT CLASS LEVEL

Freshman Sophomore Junior Senior Total
Fall 1969 Actual Enrollments 860 118 103 27 1108
Fall 1970 Actual Enrollments 716 102 90 32 940
Fall 1970 Projected Enrollments 762 119 103 29 1013
Error-Courge Enrolilments 46 17 13 -3 73
-% of 1870 Actual 6.4 16.7 14.4 -3.4 7.8
Fall 1971 Actual Enrollments 1044 137 119 95 1395
Fall 1971 Projected Enrollments 829 85 104 32 1050
Error-Course Enrollments -218 -52 =15 -63 -345

-% of 1971 Actual -20.6 -38.0 -12.6 -66.3 -24.7

<8



86

e " " 0 i ”r FEIT  WJOTTH 105 ‘3vg
s0 JrR] 1330}
'L S <14 | L1 S 1 8 n e’ 8262 ey it Ty L6t PP 9955 Tvioi
- e 1e" 9 - T [1-A 114 ro-  £4 -0 L 14 Fi-N " Lipesaarun 1TV
I A 14 ot ” 10¢ LA 11 FCTI 07z 3Yarro) dipersagmy
[ { u (1 14 '{ L1 er” "t s 1144 i ki 2 y! wupdjpas Ovupise,
e 6 0’ Tt »n t ir- | 184 £ Lol I ¢ 1344 ” 9€C 2328338 [¥)08
- aupdipay yivdoaing
o't avot ' I ML & er's M - 2 S 4 4 §2°t Um 't Int I35 TRIMITE
t " IT13ie sjammp
- COS [T ST
e | 1 »* | 48 SN ANy
£ 0°  (t b £ R ¢ 4 et ¢ +faroa1 cieng
K u @ 0 0 g0 £1° 61 [ A { ) Yupiasngtug
[ 1z  f (11 " | 7 £t £I° "l e It ré e coIeonpy
t 12" 9 to*  J 0 " H (1 $11y¥ LolIvdjuacmo)
" £ [/ o ] (N  { ([ " $0° L [ 0 €L 20° | 4 s3] g
er t | { A ) g medy
50" rt ”°”: 14 " < [{ 1414 L [%+1 F ¢ 4 £ L 741 E13}13a7 4 WI2Y
 {- o1 M”* 14 to° T [ 144 o’ [ 44 0 1 e 01 ‘s ivq g Ay
1/ITR) NN

deies 1,383 A0iEN 1,483  JO|WN  [,30F J0,€% 1,333 J4o,rm 1,dk3  30jwq [,at] 3dofwy n.unul

and  ws2n0) 30d  asine) ind  sIn0y 18d smanm) 184 amInC) 12d asvine) 13d ssinoy

1,28 jo tog 1,3T) jo ‘og 1,aW1] o "o 1,1v] O ‘ex 1,:v] jo oeg I,191 jo "oy 1,1v] jJo coq

8100 *sings s8I0 s8I0 avaInay s8N0y (137 .
20I0a LISV TY11dsS 2oLKas wimnr TIONORLOS EVIESTLE
yZ *(ev}
oL6T 1Tv2
sndzey Juiwuwy 19wy

IONIIDS TYEOLIYR

SOvOT IS LGS 10 LI

1ala7103 jnapamlg



Student
College
Headcount
Enrollmente

Student
College
Courge
Erroliments
Within Each
Teaching
College

Teaching
College

Course
Loads

87

Term T
Student Growth Rate
College For Each
Headcount Student
Enrollments College

By Student's
Class Level

Student
College
Course
Enrollments
Within Each
Teaching
College

By Student's
Class Level

By Student's
Class Level
Within Each
Student
College

- A e m e - o o=

Growth Student
X fRate X jLoad -
Variable Variable

Per Cent Of
Headcount
From Each
Student
College

Who Enrolled
In A Selected
Course

By Student's
Class Level

7

- e o om wm omow o

By

Change In
Per Cent
Enrolled

Class Level
Within Each
Student
College

Student's

Term T + 1

Student
College
Headcount
Enrollments

By Student's
Class Level

H

Student
College
Course
Enrollments
Within Each
Teaching
College

By Student's

iglass Level

Per Cent Of
Headcount
From Each
Student
College

Who Enrolled
In A Selected
Course

By Student's
Class Level

FLOW CHART OF THE SECOND METHOD FOR
PROJECTING COURSE ENROLLMENTS
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TRT SEQXND METHOD FOR PROJECTING COURSE ENROLLMINTS
Tesching College: XATURAL SCTEXCE
Course; PFATHEMATICS 108
fast Lansing Campue
Fall Terma

Tadlie 23

Tall I Change Fall Fall 1 Change Fall Fall 2 Change rall Fall
1568 Kead- Scudent 1969 1969 Head- Student 1970 1970 Hesd- Student 1971 1
Actusl Count Lload Projected Actusl Count load  Projected Actus]l Count Losd Protected Actus)

FRESHIGEN

Student Cillepe:

Agr. & Xat. Resources ] 104.1 108.1 n n 9. 903 3% 59 140.8 104.% ” 1)
Arts & Latters . 286 150.0 6 ) 25.0 #88.7 3 3 1244 318.8 10 10
Lyasn Briggs b} ] f7.9 74.8 i 1 76.2 855.3 9 9 i73.1 240.§ b ;)
busrfoess 120 8.7 .4 9% 9 .3 82,3 68 (2] 119.8 117.% 9% ”»
Commmication Arts 2 110.4 183.3 4 & 71,8 3.4 1 1 113.8 413.0 3 L]
Education 19 F.1 9.2 14 14 71,3 83.% * ) 9.4 105.9 b 9
tngineeting 83 pE.7 1008 8 3] 3.2 62.9 41 41 4.5 I110.9 50 3
Buman Ecology 11 85,2 138.8 12 12 .6 140.0 1) 13 1283 .1 13 13
Buzan Nedicine 13 1.8 5.2 13 i3 111.3 203.4 b ) W
Jaxen Xadison 1 115.4

«artin Morrill 2 01y 82,8 1 1 101.5 371.¢4 ? 7
Natural Science 243 108.1 §8.3 153 153 85,0 165.0 126 26 27.1 133.1 s X3
Osteopathic Medicine - - - - - - -
Social Science 15 82,1 114.3 18 18 8.1 137.5 i} 1l 133.3 11,1 n n
Teterinary Fadicioe 90 112.7 8.0 10 70 7.3 853 58 38 174.2 M.0 9 ”
%o Prefereace 218 2.2 M0 184 184 #7.3 106.2 190 190 111.4 1358 142 w2

TOIAL x9 6.5 .8 B 864 Mne 3.0 NS ns 115.8 115.3 1044 1044
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THE SECOND METHOD FOR PROJECTING COURSE ENROLLMENTS

Fall 1968 Actual Enrollments
Fall 1969 Actual Enrollments
Fall 1969 Projected Enrollments
Error-Course Enrollments
-% of 1869 Actual

Fall 1970 Actual Enrollments
Fall 1970 Projected Enrollments

Error-Courge Enrollments
-% of 1970 Actual

Fall 1971 Actual Enrollments
Fall 1971 Projected Enrollments
Error-Course Enrollments
-% of 1971 Actual

Teaching College: NATURAL SCIENCE

Course: MATHEMATICS 108

East Lansing Campus

Fall Terms

Table 26

STUDENT CLASS LEVEL

Freshman Sophomore Junior Senior Total
909 105 112 28 1154
860 118 102 27 1107
835 113 100 24 1072
=25 -5 -2 -3 -38

-2.9 -4.2 2.0 <=11.1 -3.2
716 101 90 32 939
715 101 90 29 935

-1 -3 -4
-1 -9.4 -.4
1044 137 119 95 1395
1044 131 114 50 1339
-6 -5 -45 -56

-2.1 -4.2 =47.3 -40.1

68
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An inspection of the errors in these tables indicated that all
differences occurred where zero course enrollments were involved in
the calculations, The single large difference of this type appeared
at the freshman level (Table 25) in projections for the College of
Human Medicine. 1In this instance, the School of Medical Technology
was transferred to the College of Human Medicine from the College of
Veterinary Medicine. The decrease was correctly reflected in under-
graduate enrollments for the College of Veterinary Medicine since

zero calculations were not involved. However, the transfer represented
the first enrollments at the undergraduate level in the College of
Human Medicine. Changes in that college did relate course enrollments
to a zero condition. Under this mecthod, projections would remain at

the zero level.

It was therefore necessary to again revise the projection process to
guard against instances where zero course enrollments in the previous
year automatically nullified projections for subsequent years. This
was accomplished by directly relating course enrollment projections
to headcount enrollments. Such an alteration {8 ocutlined in the

following flow chart (Figure 7).

The revised mechanism began with headcount enrollments for the current
term instead of with course enrollments for the previous term. The
second independent variable, the number from a student college who
enrolled in the selected course, could be intercepted and revised with
little difficulty. The data shown in Table 27 indicated that all of
the change in course enrollments between two terms had now been

accounted for,
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THE THIRD METHOD FOR PROJECTING COURSE DROLLMENTS
Tasching College: XATURAL SCIENCE
Cowree: MATHEMATICS 103
Eset Lansing Carpus

Fall Terms
Table 27

Fall rall Tall

1968 Tall 1969 Tall 1970 Fall

Bead- Read- H 1969 Tead- Hesd- 1 1970 Head- Head- z 1971

cownt count Enrplled Course count count Enrelled Course commt counmt Earolled Course

of Crowth in this Iarall- of Growth 1o this [Loroll- of Growth in this Enroll-

Malors t¢  Lourse et it Majors Race Course nents Maicrs Rate Course ments
FRESH-ZN
Stude.t College:
Agr. & Wat, Resources 539 IM.1 1.4 n 582 | [ 1.2 39 519 1408 1.7 "
Arts & Letters $43 e e .6 [ ) 5.0 .4 b} 701 104. 4 1.4 10
Lyman Brigpgs 28] 97.9 7.8 a9 17 78,9 4.2 ] 1) 176,1 10,1 3
husivres 557 26,7 20.3 9 48) 8.3 18,3 (1 417 1199 19.12 9%
Cocaunication ATts 120 110.6 1.1 4 54 71.5 e 1 3 113.8 1.7 3
Lducation 79% §2.1 I.R 14 ™m 71.3 1.7 9 312 8.4 1.8 9
Engineering 763 9.9 11.2 8 % 282 7.8 Al 541 .5 2.1 30
Buman Ecology 113 £5.5 4.5 12 269 7¢.8 8.3 1) 200 128.2 5.8 1%
Bunan Vadicine 66 86,4 42.4 23 37 114.8 1.1 15 " 1.3 3.0 b 3
James Madison 268 4.4 I 0 253 7.1 .3 1 193 118. 4 -] 0
Juatin Morrill Jl6 83,2 o 2 %) 1019 .7 2 168 101, % 2.8 7
Katural Science 1304 1081 L0 151 1409 5.0 0.9 124 1198 7,1 181 303
Ostecpathic Medicine - - - - - -
Social Science 106 107.1 2.4 i 756 M1 1.3 11 (3 ] 13,3 .7 n
Yeterinary Medicine 166 117 34 10 87 7.3 3.2 38 182 174, 30.0 L B
Mo Preference 2306 8.2 8.? 1M 1596 7.3 10.3 1%0 1845 111.4 12.8 162
TOTAL %70 0.2 r.4 860 9182 5.5 L Nneé mwmn 115.8 11.6 1044

Z6
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Timing, Data Base and Implementation

In this section additional consideration is given to the data base and
to the time sequence suggested for the projection process., This is
followed by a sample implementation of the process for two selected

courses.

The implication has persisted over the years that '"final" enrollments
are not known until grades are assigned. On the East Lansing Campus
the number of courses dropped after the second week more than offset
the number that are added. As a result, term-end course enrollment
totals are traditionally smaller than second-week totals. Each set of
estimates should be labelled according to the period within the term

that 18 represented.

It is suggested that the projection process is more than the completion
of "a single set of estimates' once a year. It involves a series of
revisions and reprojections as additional factors become known, The
initial projection for a term would be completed at least a year in
advance. The second projection should be available for use in planning
the courses to be listed in the time schedule for the term., A final
projection would reflect early term enrollment experience. This is
approximately five weeks before classes begin, Each of these pro-

jections should be progressively more accurate,

A third area for consideration refers to the level of detail required.
The course enrollment data suggested in this paper 18 at the course

level., It is submitted that without this detaill faculty participation
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in the projection process would be seriously limited, A viable

working model should encourage this type of participation.

Selecting the Headcount Data Base

Headcount enrollments are available at different levels of detail for
use as a basis for projecting course enrollments. The most common
levels are

l. first-time headcount enrollments,

2. new student headcount enrollments,

3. headcounts of returning students, and

4. the total headcount at a class level.

In the schedule that follows (Table 2B) the freshmen in each of these
types are tested as a basis for projecting enrollments in a selected

freshman course - Mathematics 108,

The students enrolled in this course who chose Nursing or Pre-Veterinary
Medicine as majors were required to complete this course in their
freshman year. Students from the Pre-Professional programs in the
College of Natural Science must enroll in Introductory Chemistry

during their freshman year. Mathematics 108 is a prerequisite for that
course., Students who are majoring in Mathematics and Statistics must

have completed Mathematics 108 as a prerequisite for the major.

A comparison of the percentage calculations in Table 28 indicates that
the relationship which produces the most consistent pattern is the one
relating course enrollments to the total freshmen headcount for a

student college. This basis is used in the illustrations that follow
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SREADCOMNT ENROLLMENTS AS A BASTS FOR PROJECTING COURSE ENROLIMENTS
Teaching Collega: NATURAL SCIENCE
Courna: MATIHFMATICS 108
Eant Lansing Campus

Pall Terme
Table 28
Term=End
Raadcount Enrollments % In This Coursas Courne Enrollments
196% 1970 1971 1969 1970 1971 969 70 1971
NURS ING *
First-time Freshmas 176 134 3% 4.0 813.0 &2.2 ks a3 138
Totsl Mew Freshaen ira 138 248 4.4 81.8 84,0 19 ay 113
Retutning Freshmsa 3 8 b1 | 283,23 301.4 364,20 Ea ) e 138
Total Preghman 208 146 H }) 38.0 &41.3% e#7.8 79 [ }) 113
PRE-VETERINARY MCDICINE :
First-time Frestwmes 183 161 16} 3.4 35.0 38.1} 70 3 b ]
Total New Freshmen 168 163 292 4.7 5.8 2.8 10 b1 ] L 3
Returning Freshman 1% 16 23 380.4 388.5 €12.0 0 3 95
Total Freshwen 187 182 nyz 3r.4 31.7 0.0 1o 30 )
PRL -PROFESSTONAL 1
{College of Natural Sclence)
Firnt-time Freahmsa 198 149 339 30,80 28,1 38.0 b ] [ 33 122
Total New Freshmen 23) 132 354 1.2 25,80 M. .§ 79 (%1 122
Returning Freahmen 78 (1} 32 101.3 904.3 234,18 79 5 122
Total Freahaea 1) A AL2 33.7 20.1 2048 19 5 122
MATHEMATICS & STATISTICS®
First-tima Freshaen 1l 239 ? s? 2.0 - 27 ? -
Total New Freahman 12 139 149 8.7 1.9 - 27 b -
Aeturming Freshaon b} 20 Lé 8.2 35.0 - 7 ? -
Total Freshman %) 88 172 .8 2.4 - a7 1 -
COLLEGE OF XATURAL SCIENCE
First-tine Freshmen 1183 987 9)4 11.¢4 2%.¢ 32.7 233 226 s
Total New Freshmeo 1192 96 978 1.2 23,2 3.2 233 226 33
Returning Freshmen 209 210 110 121,21 JOV.8 170.4 133 214 h o1 )
Total Freshmen 1409 1198 1212 18.0 18.9 24.8 233 226 X3

Notar 1) Mathiomacice 108 is requiced {n the (reshaman year,
1) Mathomatica 108 1» & prerequisite te the requirsd freshmen Chemlatcy ceurse,
3) Mathemacice 100 4o & prarequisite Lo scceptssca fa the major,
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in this chapter. It is difficult to conceive of any single sophisticated
mathematical technique that would accurately project this percentage

variable with sufficient precision.

Initial Projections

The initial projections were completed by means of the mechanism
developed in the previous section, Details of these projectione for
freshman enrollments in Mathematics 108 and Education 200 were shown in
Tables 29 and 30. A summary of the projections for all classes was also

included in these schedules,

The course enrollments used as a basis for these projections were
obtained from a term—end report. However, experience has shown that

the total number enrolled on the second week of the term was tradition-
ally higher than the term-end total, This peak-load period should be
recognized in facilities planning and in calculating instructional

loads. The next step, therefore, in projecting these enrollments was

to convert the term-end projections to the second-week level of activity.

The conversion was 1llustrated in Table 31,

The Second Projections

The primary responsibility for evaluating and revising the initial
projections rested with faculty planners. However, because of the
close interaction between colleges, members of the Central Staff must
coordinate these estimates and interpret their effect on total enroll-
ments for the East Lansing Campus. This required a second set of

projections to be completed fifteen weeks before a term began,



FRESHMEN

Student Collepe:
Agr. & Xat. Resources
Artes & Letters

Lynman Briggs
Business
Coxmmication Arts
Lducation
Enginesring

Swnan Ecology

Buean Medicine

James Radison

Justin Morrill
Batural Scicace
Osteopathic Yedicina
Social Sciecce
Yeterinary Fedicine
Bo Preference

TOTAL

SUMSARY
Fresham
Sophomore
Jmlor
Senior-Special

TOIAL

College Majors

IFITIAL COURSE EXROLLMENT PROJECTIONS

Taaching Collcge:
Course:
East Lansing Canpus

1967 1968 1869 1970 1971
499 559 s&2 529 612
874 948 935 701 429
206 283 277 213 330
S17 857 48} 417 503
308 320 3% 25) 279
759 795 732 822 Sk
788 63 719 Sl 545
92 33 29 206 24)

7 N
205 268 153 195 229
305 36 263 268 181

1601 1304 1409 1198 1212
665 706 756 636  BS7
216 232 187 182 259

2264 2306 1395 1843 2128

9299 9670 9192 7777 5081

0299 9670 9192 7777 981

7613 7618 7818 7739 8937

7555 7758 8171 8364 9552

6621 7235 7621 8046 8797

31088 32287 12802 12176 34367

¢ = estimated or projected

MATHEMATICS IC8
Tall Terms
Table 29

Per Cent Earolled
Ia This Course

SATURAL SCIENCE

Tern-Ind
Coursa Earollments

1967 1968 1969 1970 1971. 1967 1968 1983 157¢ 1971.
1.6 1.8 12.4 11,2 11§ 43 ] n b ] )
.1 ) N .4 " 1 ? 4 ¢ ] 4
.6 n¥} 7.8 43 4.2 F{] ] 11 ) 15
la.¢ 21,8 20,3 16.3 120 9 10 "n 48 86
.6 £ L1 o .4 2 1 & 1 1
.5 24 1.5 L7 L& L) 1y 14 ’ 10
13.% 10.i 11.3 72.¢ 00 102 "n L 3] &l 49
31 s 63 £33 5.0 L] 11 12 1) 12
0.4 21.1 2.5 b b ] 13 14

.3 o | " 1 1 1
1.3 .4 .7 .7 ) 2 1 2
0.7 10,8 18,0 180 188 a2y 23} e 1
.5 1 3.4 L) L0 10 15 12 a i ]
75.4 4.2 3.4 319 MN.0 143 Y 1o 58 )
0.5 0. 27 1.3 10,0 237 28 1M 190 2D
0.5 04 24 12 12 75 909 80 N§ 81
1.5 8¢ 24 0.2 02 75 %09 WO 6 MM
7 e 13 L3 LS 117 103 i18 101 105
1.7 ¢ 1M1 L1 L2 M 111 102 0 10
.1 " ) ") o N 16 18 26 »n »
3. e 34 21 32 1217 1153 1106 9393 1087

L6



INTTIAL COURSY EXROLLMENT PROJECITIONS
Teaching College: ETLCATION
Course: EDUCATIC: 100
Last Lansirng Caopus

7all Terms
Tabhls O
Per Cant Enrolled Tare-Ind
College Majors Ia This Coutvse Courss Tnroliments

1967 1968 1965 1970 1571° 1967 1968 1969 1970 1971 1967 1948 1969 1970 197m1*
FRESHMEN
Studert Colley:
Agr. b 3at, Resources 439 359 381 339 612 .2 1
Arts & Letters 874 S48 933 01 829 1.4 .4 1.0 1 1.0 12 4 b J ) ]
Lyman Brigs W06 283 277 213} 1N
Business 517 557 M3 &17 50) o .2 b | 1
Cocmurication Arts 308 0 254 253 278 .3 1.1 1 [}
Lducation 759 195 131 511 5M 1.1 A L4 13 LI 16 b ] 10 17 13
Eagineering 708 783 7)1 543
Buagn Ceology 292 313 269 106 243 1.7 . L1 10 LD 3 | ) 3 |
Buman Medicine n 71 0
James Xadison 205 168 251 195 2% .4 1
Justin Yorrill 305 316 263 266 AL . | 4 .4 .4 i 1 1 1
Matural Science 1401 1304 1409 1198 1212 o .1 .1 .1 .d L] 1 2 1 i
Osteopatt.ic Fedicine - -
Social Sclence 665 06 1% 6)6  BSY .3 .1 N | .3 .4 b | 1 & | )
Yeterfoary Medicine 216 232 187 181 199
%o Preference 2264 2306 1896 1845 2228 .3 R .1 .7 11 1 ? 2 2
TOTAL 9299 9570 5192 7777 938 . .3 .4 " ) .4 56 16 41 a s
SUMMARY
Frestaen 9299 9670 9192 1777 9081 .8 .4 of I | .1 % 16 41 7 35
Sophoaore 7613 7618 7818 7789 €%)7 5.7 83 59 4.5 4.3 461 489 W64 )31 199
Jmier 7555 77158 A171 A858% 9352 8.1 2.7 11 S5.& 4% 411 556 381 A7} 469
Senfor-Special 6621 721% 75621 B046 3797 .§ L& L& .8 1 97 137 123 179 41
TOTAL J1088 32281 32802 12176 M367 3.4 32 X7 2D LS 1227 1218 1213 RO B4

¢ = estinsted or projected

86
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COMPARLIBON OF TERM-END AND SECOND-WELEE COURSE ENROLLMENTS
FOR SELECTED COURSES
Fast Lansing Campus
Fall Termas
Table 31
MATHEMATICS 108 EDUCATION 200

Frah, Soph. Jr, | 1 Total Frsh, Soph, Jr, 3r, Total
COURSE ENROLLMINTS
rall 3967
Term-End 73 127 n9 26 1217 56 481 $1) L 1 1227
Second Weak 80 127 12 ] 29 1234 L} 4560 611 " 123
£ Md Wusk to Teym-Ind 100.5 J00.0 110.) 111.5 101.4 101.8 101.1 #0.7 101.0 100.¢
Fall 1900
Term-1nd 09 10% i 28 1153} 16 469 596 137 1218
Sccond Week 23 103 li0 n 1179 14 417 60) 138 1202
R 2nd Week to Term-End 301.5 J00O.0 108.1 110.7 102.3 #.8 101.7 101.2 100.7 101.1
Fall 1969
Term-Fnd 360 110 102 16 1106 41 L4 58} 125 1213
$scond WUeek Bt 138 110 3% 1128 &0 439 380 111 1190
% nd Weok to Term-Ind P8, ¢ J1C.9 307.8 130.8 }102.0 7.6 08,90 29,56 80,8 p0.1}
fall 1970
Terwm-Fnd 71¢ 101 90 2 39 21 351 Ay (19 (1}
Secnnd Week 736 111 113 3 999 27 %) [ %1% [ 3] $01
$ 2nd Week Do Term-End 102.8 100,90 JR5.& 121.0 10D6.¢ 00,0 300,00 #R.0 104.8 100.2
ral1 9n*
Term-End 83} 10% 110 » 1087 313 299 11 41 Bhk
$econd Woek 841 116 127 48 1132 k1) 299 4G9 4) 84T
3 2nd Veok to Term—End 101.0 110.0 J14.0 180.0 104.1 102,00 100.0 100.0 108.0 100.4
rall 1on*
Term-End 1044 1y 1% 7 1398 40 282 408 16 156
Eecond Weeh 1054 144 134 102 1434 43 HL ) 412 8 ek
§ Ind Vesk to Term-End 101.1 1306.13 113.08 107.4 103.8 107.6 0.4 101,0 j0r.7 101.1

® = gatipated or projscted

&= actusl surellmeats
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The projections established by the faculty for the Fall Term of 1971
for the two courses selected in this study were reproduced in Tables
32 and 33. Each of the sections listed was subsequently assigned

separate sequence numbers and was published in the Time Schedule of

Cnurses.

The Third Projections

The third stage of the course enrollment projection process followed
the early enrollment period. Early enrcllment was essentially a
measure of student demand for the courses offered. The measure was
limited to the number of courses that had been listed in the Schedule
of Courses. During the Winter, Spring and Summer terms eligibility

to participate was restricted to students who were currently enrolled.
In spite of these limitationa, these data were useful in updating

term projections,

In Tables 34 and 35 early enrollment activity was summarized and served
as a basis for revising the Fall 1971 projections. It is at this stage
that decisions regarding the cancellations of small-sized sections can
be finalized and advice of cancelled sections can be readily communi-
cated to the students. During the week of early registration students

are allowed to enroll in additional courses to complete thelr schedules,

In this set of projections an adjustment was also made to reflect any
reduction in the size of a section due to the existence of an over-

capacity condition. Such a condition did occur {n sections 6 and 9



1971

Paculty
Projections
1968 156% 1970
Section 1 0 k) 30
2 30 3 30
3 X Y b o)
4 X 3 0
3 x i} x
[ X 3 »
7 X k) X
s 3 k 1) 29
J 30 k) 30
10 3 b ) 3
&0 k}) 15 s
4] 33 35 3
42 3 3 135
43 30
o X
45
o6
47
i
4y
L)
TOIAL 1343 18 1313

a = gatinated or projected

2rBRVBEE BEEsEB¥EEE

1473

PACULTY COUNSE EXROLLMEXT PROJECTIONS
Tasching College:

NATURAL SCIENCE

Course: MATUIMATICS 1C3
Rast Lansing Caspus
7all Terme
Table 32
Aztual
Second-keeh
Earcllments
1968 1989 1970 1971% 1971
n H ) X 30 n
x bt 29 i 9
n h 1} Fa 30 b )
n n 28 X n
X 5 n i1 b1
Fs 7 P3| 5 9
) s 27 i 1
n 2 29 b ) b +}
18 n 27 29 312
i} 13 19 18 17
» 21 1y 21 b))
kR b ) ] M b))
» 17 9 1é 30
x 26 28 28
b ] n 26
[ n by |
0 an n
n M
X
19
:
1188 1128 §%9 1178 14U

1 Actual To
Taculty
frojactions

1968 1969 1970  1571% 1971
108.7 58.0 100.0 100.0 1£3.3
100.0 100.0 96.7 100.0 93.§
100.90 100.0 #8.7 100.0 120.0
103.3 103.3 93 100.0 108.7
100.0 80.8 84.0 0.0 130.0
#8.7 90.0 7.0 80.0 S
100.0 96.7 $0.0 33.0 1633
108.7 136.7 120.0 100.0 1£83.¢
23.3 103.3 0.0 950 106.7
$3.3 80,0 #0.0 80.0 6.7
108.7 0.0 54.3 80.0 100.0
M3 P11 81 100.0
108.7 48.8 5.7 4S.0 887
100.0 8.0 80.0
100.0 0.0 7M.3
20.0 0.0

0.0 0.4

nN.e 9.1

8.5 8.9 .1 1.0 P4
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TACCLTY COURSE ENT.OLL¥ENT PROJECTIONS
Tesching College: ECUCATION
Cowrse: EDUCATION 200
Iset Lansing Carpus

Fall Tearas
Table )}
Actual 1 Actuwal To
Paculry Second-lieek Faculty
Projections farollsents Mrojactions
1969 1970 1971 1969 1970  13711* 1571 1969 197¢  197M1® 1571
Lectures
901 610 445 »9
2§02 410 465 »0
TOTAL 1220 930 80 1201 908 762 764 88.4 s7,&8 37,7 987.9
Recitations
1 » 15 13 » 15 15 16 2.1 100.0 980 108.7
| x 15 15 M 13 15 15 7”1 l00.0 940 120.0
k] 3 15 15 » 13 15 15 102.2 100.0 l00.0 100.0
4 » 15 15 M 16 15 13 27,1 108.7 100.0 88.7
3 b L] 1 15 » 15 13 16 102.9 100.0 160.0 108.7
1 3 15 13 b1} 13 14 18 M.3 1000 380 108.7
b ] EL 15 15 b ) 14 14 15 ”.1 3.3 8.0 I1820.0
n X 15 15 X 14 14 15 Ioo.¢ #3.3 §8.0 120.0
[} 15 15 16 13 14 104.7 100.0 #3.3
50 13 15 13 15 10 100.0 100.0 68.7
51 L) b 1) 14 x X .3 120,90 100.0
» 15 13 ”.?
&0 15 10 "”,?
[ 31 » » 110.0
TOTAL 1220 9% 0 1200 908 762 764 M. 2.0 9.7 7.9

e = sstimated or projected

201



TAE TRIRD PROJECTION OF COURSE EXROLLMENTS

Teaching College:

XATURAL SCIENCT
Courne: MATWEMATICS ICA
Bast Lensing Cazpus

Fall Terws
Table 34
tarly Enrollzent hetual
Section Reservatioas Second-vesk
Accepted! farollnent
1968 1969 1970 1971 1968 1969 1970 1571% 1971
Section 1 29 14 27 30 12 79 x 1 n
2 9 10 X n x b ) b4 | N by
) 28 X X k] b < b1 39 0 s}
4 X 36 X X n ' H 28 13 r
3 n n 27 X 20 15 h b b ] »
¢ b o) L 14 3 Fs | 7 21 A7 29
? 3 18 b ] X x 29 27 » 31
[ 1 30 0 » 5 ] n r b ) 31 X
) M b ) 2l 5 e} 3 27 n n
10 b ) 25 17 b1 bt ] 18 12 19 17
&0 12 10 10 17 » 21 13 b ) 13
41 x 19 F{3 6 b h ] b 23 M L) b b ]
a2 2 | b 10 n 1’ 13 »
43 b ] ] % 26 24 b |
M b ] ] X 4 24
45 i3 () 12 n
(7 0 0 24 »
47 0 24 M
&8 3
4y 19
50 2
TOTAL 1142 950 847 N8 1188 1128 999 1358 1434

Bote: 1) Totals after depertmental deletions snd spprovals.

4 = ssticated or projected

1984

% Actual
To Karly

Earollasnts

1969

1970

1971¢

1971

110.3
103.4
107.1
103.3
.
.7
100.0
108.7
1M.:
1.5

164.2
118.0
L3
100.0
100.0

.0

120.%
iit.0
100.¢
183.3

2.4
39.2
181.1
104.7
103.3

73.0

212.0

178, 9
1.5

118.7

1.1
94.7
§8.7

182.0

128.§

130.¢0
2.0

186.¢

128.8

138.8

1310

130.%
128.6

117, 9

112,02
150.2
182.2
113.2
172.2
182.0
122,09
104.2

118.0

103.%

0.8
100.0
i’.?
130.0

3.3
i23.3
100,82
i13.0

383

129.8
i &
Jog,0

188.7

134.8

£or



THAE THIXD PROJECTICR OF COURSE ENROLLMENTS
Teaching College: ELCAVION
Course: EMCATION 200
Ramt lansing Caxpus

73l) Tarms
Table 33
Rarly Enrollment Actwal L Actwal
Section Reservaiions Jacond-beek Te Rarly
Accepted] Intollaents farollments
1% 1970 1971 1969 1970  1971' 1971 1969 1970 1971* 1971
Lectures
1 )5 27 n2
02 15 715 156
TOTAL B850 52 M8 1200 908 I8 764 141.3 139.3 1638 183.1
hecitations
H b \] 14 14 b ) 15 15 16 7.1 107.1 8.0 114.3
2 3 15 1% M 15 13 13 .1 100.0 98,0 188.7
3 b+ ] 2 » 13 15 15 102.9 187.8 130.0 780.0
4 B o 1 b 1% 15 1] ”n.1 100.0 118.2
5 » 12 n » 15 15 1 100,90 135.0 110.0 108.7
1 4 11 13 »n 1% 14 16 28,0 135.0 1077 1131
» 24 13 2 14 14 18 141.7 833 P00.0 780.0
xr 15 13 15 X 14 14 13 100.¢ 933 033 100.0
49 L] ) 16 15 14 7.8 530.0 448.7
0 i1 1 13 15 10 138.14
31 3 16 14 X X 486.7 187.8 1875
» 1 1)
®0 ] 10
§l 16 n 30¢.3
TOTAL B850 652 48 120 %08 7682 14 41,8 1303 182.4* 143.%

® = estimated or projected

Bote: 1) The decrease in early enrcllsent reservations was due to a policy change effecting returning students.
It ves soticipated :hat students vho were nev to the Campus would offset this reduction, PFrojections
from the second cycle were therefore retained.

70T
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of Mathematics 108 (See Table 36). Caution should be exercised in
recording a reduction of this type however, since it is possible that
the students involved may have already been requested by their
advisors to transfer to another section. Such transfers would not

represent a reduction in the total enrolled for a course.

The three sets of projections were gummarized in Table 37. For
comparative purposes, actual course enrollments for the term were algo

listed.



REVISION OF COURSE ENROLLMENT PROJECTIONS
East Lansing Campus

Fall 1971
Table 36
MATHEMATICS 108 EDUCATION 200
Projections Projections
Asgigned Early Assigned Early
Room Enrollment Revised Room Enrollment Revised
Capacity Based Reduction Enrollments Capacity Based Enrollments
Section 1 42 33 33 25 15 15
2 50 £} | 31 30 15 15
3 42 30 30 30 15 15
4 35 33 33 25 15 15
5 50 30 30 25 15 15
6 35 47 12 35 30 15 15
7 32 30 30 30 15 15
8 60 31 il 25 15 15
9 30 31 1 30 20 15 15
10 50 19 19 30 15 15

TOTAL - 1358 13 1345 - 762 762

901



SUMMARY OF COURSE ENROLLMENT PROJECTIONS FOR SELECTED COURSES

MATHEMATICS 108

East Lansing Campus
Fall 1971

Table 37

Frsh. Soph. Jr. Sr. Total

Initial Projections

As of Term-End 833 135 120 39 1087

As of Second Week B4l 116 127 48 1132
Second Projections
(As of Second Week)

Faculty Projection 1473

Revised Projection 1178
Third Projections

As of Second Week 1358

Revised (over capacity) 1345
Actual Emrollments

As of Term-End 1044 137 119 95 1395

As of Second Week 1054 144 134 102 1434

EDUCATION 200

Frsh. Soph., Jr. Sr. Total
35 299 469 41 844
36 299 469 43 847

780
762
762
762
40 282 408 26 756
43 281 412 28 764

{01



CHAPTER V

TRANSLATING COURSE ENROLLMENTS INTO TEACHING REQUIREMENTS

Projecting Credit Hours

Productivity at a university is cumstomarily measured in terms of

credit hours. The annual questionnaire from the Bureau of the Budget
for the State of Michigan requires that credit hours should be tab-
ulated by class level, Credit hours are calculated from course enroll-
ments by applying the assigned number of course credits or class credits
to the number of students enrolled in the course. This conversion

for the two courses used as examples in the previous chapter was

illustrated in Table 38.

MICHIGAN STATE UNIVERSITY
East Lansing Campus

CALCULATION OF COURSE CREDIT HOURS FOR SELECTED COURSES

Fall 1971
Table 38

Frsh. Soph. Jr. Sr, Total
MATHEMATICS 108
Course Enrollments 1054 144 134 102 1434
Course Credits 5 5 5 5 5
Course Credit Hours 5270 720 670 510 7170
EDUCATION 200
Course Enrollments 43 281 412 28 764
Courge Credits S 5 5 5 5
Course Credit Hours 215 1045 2060 140 3820

108
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Credit hours have traditionally been summarized in at least three
different ways.

1. Student-oriented summaries,

2. Faculty-oriented summaries, and

3. Administrator-oriented summaries

A variation of the third method was adopted for the 1972-73 budget
questionnaire in which credit hours were accumulated by discipline,
This resulted in accumulations that crossed existing organizational

lines.

Each of these methods measured activity in a distinctively different
way. A description and comparison of the distributions produced was

described below.

Student-Oriented Summaries

In summaries of this type, credit hours are asgigned to the college and
department that is responsible for the administration of the student's
major program. These summaries are useful for calculating credit-hour
loads carried by majors. Student loads are used as prediction variables
in the next chapter. The variation in the size of student loads during
the Fall of 1971 was illustrated in Table 39. At the undergraduate
level these ranged from an average of 7.71 per student to 16.09, At

all levels, the averages are less than those prescribed by the Bureau

of the Budget of the State of Michigan for calculating full-time

equated students.



MICHIGAN STATE UNIVIRSITY
East Lansing Campus

STUDENT CREDIT-RCCN 1LOADS
BT RAJOR FIELDS OF 5TLDY

Tall 1371
Table ¥

STUDEXT CLASS LEVELS

TDERCRADUATE GRADUATE
Freshmen Crad, Prof.
First-tize Totsl Sosh Jr, Sr. Shec. Class B Class 9 Mas. Dr.
STUDENT COLLEGES
Agr. & Kat. Resources 13.78 13.780 14,96 1477 14,39 11,65 L 1% 1.43
Arts & Latters 16.5% 14,45 1504 14,78 14,26 11.3% .24 s.13
Lynse Briggs 15.12  15.06 18,09 15.58 14.3% 11,00
M iness 13,6  13.84 15,05 14.87 14,24 11.85 10.8% 1.93
Comunic:tion Arts 16,3 14.29 14,83 14,33 14,35 10.40 .42 1.1
Eduestion 13,80  13.92 14,88 13,10 1).94 .71 .33 1.5
Ingineering 13.82  13.97 15,77  14.83  13.9% 10,88 A 19 .29
Bumsn Leelogy 13,73 13.92  la.ik 14073 14608 11,06 .y 4.7
Tumgn Mecicine 15.30  15.11 15.1% 14.21 14,26 1300 16.32 15.8) 1.4 11,08
James Madison 14.63 1666 15.46 15.30 13,66 11,38
Justin Morrill 15.41  15.19 15,20 15,26 14,81 12.67
Batwral Science 15.25  15.15  15.44 15.05% 14,08 12.26 B.43 5.79
Osteppathic Medicine 12.00
Socis]l Science 16,22 14,27 14,92 14,83 14.62 11.94 10.40 7.52
Veterinary Medicine 15.85 13,90 15.91 16.29 14,14 18.87 1.34 6.33
Ko Preference 13.93 139 14,03 11.68
Unclassified 13.9
TOTAL CAP S 14.39 14,51 1509 1488 184 11,33 15,2 1.8 .5 1.8

Total

Students

1).41
1.3
uln
13.43
1.1
11.40
110
13.42
14,32
n.n
13.13
1.
17,00
.
13.34
L)
1392

13.42

011



111

Faculty-Oriented Summaries

Summaries of this type are traditionally used in cost-benefit studies.
Credit hours are assigned to the department holding the faculty
appointment. This is the department that normally absorbs the in-

structional cost.

Allocation problems are encountered for faculty who have joint or
multiple appointments. In these instances credit hours are assigned on
the basis of the share of the total salary paid from the general fund
account of a department. The allocation problem is further complicated
by appointments to joint or multiple departments such as those found

in the medicine colleges, These distributions are based on information

found in the letter of appointment.

Credit hours accumulated on this basis are published in the Teaching
Load and Time Distribution report prepared by the Office of
Institutional Research., College summaries for the years 1970 and 1971

for the Bureau of the Budget were also accumulated by this method.

Administrator-Oriented Summaries

Credit hours accumulated in this manner reflect the activity required
by a department to organize and administer a course. This is the
department that recognized the need for the course, developed {its
content, petitioned for the various approvals through the esastablished
university channels, arranged for announcements in the catalog and
time schedules, negotiated classroom space requirements, and assigned
the instructor. Allocations of hours earned in inter-department and

inter-disciplinary courses require special attention.
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Credit hours published in regular term reports by the Office of the
Regiatrar are distributed on this basis., State of Michigan Budget

summaries prior to 1969 were also accumulated on this basis.

Summa

A comparison of the results obtained from the use of the three basic
methods of allocating credit hours is shown in Table 40. Note
especially the large variance for University College. This is the
result of the dual enrollment arrangement at this University. 1In
student-oriented summaries, credit hours are shown in the college of
the student's major even though the student is also enrolled during

his first two years in University College,.

Discipline-Oriented Summaries

In the 1972-73 State Budget Request the existing organizational
structure at this University was disregarded by the Budget Bureau

of the State of Michigan. In that request, credit hours were
accumulated by discipline {.e. they were administrator-oriented
summaries. The disciplines, in turn, were assigned to subcategories
that differed with the University college structure. As a result,
credit hours for the Anatomy Department, for example, were accumulated
across college lines and were shown as a single discipline in the Health
Science subcategory. In this University, Anatomy is administered
separately by each of the three medicine colleges. Other examples

of crossing college organizational lines include the grouping of



MICHIGAN STATE UNIVERSITY
East Lansing Campus

COMPARISON OF CREDIT-HOUR DISTRIBUTIONS

Fall 1971
Table 40
CREDIT HOURS PERCENTAGE DISTRIBUTION

Course Faculty Student Course Faculty Student

Oriented Oriented Oriented Oriented Oriented Oriented
COLLEGE
Agr, & Nat. Resources 22887 24540 40293 4.1 4.4 7.2
Arts & Letters 77534 79757 55986 13.9 14.3 10.0
Lyman Briggs 5453 5577 12543 1.0 1.0 2.2
Business 4B442 47965 49090 8.7 8.6 8.8
Communication Arts 16896 16732 25034 3.0 3.0 4.5
Education 56364 56332 69544 10.1 10.1 12,5
Engineering 16719 16732 30021 3.0 3.0 5.4
Human Ecology 13583 13943 23264 2.4 2.5 4,2
Human Medicine 1713 8924 8232 .3 1.6 1.5
James Madison 3687 3346 8291 o7 .6 1.5
Justin Morrill 7925 7808 12149 1.4 1.4 2.2
Natural Science 91878 93142 65553 16.5 16.7 11.8
Ostecopathic Medicine 1343 558 1797 .2 .1 .3
Social Science 87441 87007 92793 15.7 15.6 16.6
Veterinary Medicine 17551 11156 13085 3.1 2.0 2.3
University College 84842 84219 - 15.3 15.1 -
No Preference - - 48552 - - 8.7
All Univ. Courses 3480 - - .6 - -
English Lang, Center - - 1511 - - .3

EAST LANSING CAMPUS 557738 557738 557738 100.0 100.0 100.0

€11
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Labor and Industrial Relations in the Business subcategory instead of

as a Social Science; Economics, Park and Recreational Resources and
History in the Social Science subcategory instead of with the Colleges
of Business, Agriculture and Arts and Lettefs. Credit hours distributed

in this manner were illustrated in Table 41.

Projecting Teaching Requirements

The next concern in this chapter is with the selection of the most
suitable method for counting faculty. The methods most commonly used
at this University for these counts are

1. Headcount of total faculty,

2. Headcount of teaching faculty,

3. Full-time equated faculty, and

4. Equivalent numbers of teaching faculty.
Each of these methods are described below.

Headcount of Total Faculty

This is a headcount of all faculty members who have appointments, plus
others who do not have formal appointments, but who are engaged in

typical activities.

A total headcount is useful for planning faculty recruitment and for
establishing the number of different appointments necessary to satisfy
faculty commitments, This number may be misleading, however, if used
to relate faculty to students or to teaching loads since faculty duties
also include varicus non-teaching activities. In addition, headcounts

are unsuitable for apportioning instructors between departments.
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MICHIGAN STATE UNIVERSITY
East Lansing Campus

STUDENT CREDIT HOURS 1
DISTRIBUTED BY STATE OF MICHIGAN PROGRAM SUBCATEGORIES

Fall 1971
Table 41
Subcategories Credit Hours % of Total
Agriculture and Natural Resources 20079 3.6
Arts, Humanities and Letters 59678 10.7
Biological Science 31791 5.7
Business, Management and Commerce 32907 5.9
Computer and Information Sciences 5020 .9
Education 57447 10.3
Engineering, Architecture and
Related Technical Fields 17290 3.1
Health Science Professions 7808 1.4
Law - -
Physical Sciences and Mathematics 71390 12.8
Social Sciences, Area Studies,
Human Services and Public Affairs 117125 21.0
Other Disciplines 137203 24,6
East Lansing Campus 557738 100.0

Note: 1) These subcategories were itemized in the instructions for the
Program Budget Evaluation System for liigher Education {(PBES)
of the State of Michigan: February, 1972, Appendix A,
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Headcount of Teaching Faculty

These headcounts are restricted to faculty members who are engaged in

the teaching activity.

This method may be more appropriate for relating faculty to students

or for calculating teaching loads, However, it fails to recognize the
amount of time spent by the teaching faculty in non-teaching activities.
It 18 also subject to difficultien of apportioning headcounts between

departments,

Total Full-Time Equated Faculty (FTEF)

This term refers to an equivalent number. For each individual appointed
to a department, a calculation is made of the percentage of his total
salary that is paid from the General Fund or instructional budget of
that department. Total full-time equivalent counts are sums of these

percentages.

This method 18 often used in cost-benefit studies since the numbers are
increments of fund-related calculations. Allocations between departments
are based on the percentage of the member's salary that is absorbed by

a department. FTEF counts are reported in State Budget Requests as the

basis for measuring productivity.

Equivalent numbers are often regarded as undesirable for internal
planning purposes since they do not represent actual persons. In
addition, in studies that relate faculty to students and credit hours,
it may be more appropriate to restrict faculty counts to the equivalent

number engaged in the teaching activity,
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Teaching Activity of Full-Time Equated Faculty

To calculate the number of faculty under this method, the activities
of the total FTEF are apportioned between teaching, research, public
service, and administrative duties. The equivalent number of faculty
i8 the sum of the calculations allocated to the teaching activity,
These counts are restricted to credit hours produced and to course

enrollments and are refinements of the fund-related total FTEF counts.

The Method and Base Selected

The State Budget Request is always prepared with cost-benefit overtones.
The type of summary that is most acceptable for relating instructional
costs to credit hours produced is the faculty-oriented base. One of

the more appropriate methods for relating faculty numbers to credit
hours is by means of an equivalent number that represents the time

spent by the full-time equated faculty in the teaching activity.

Faculty Involvement

A bagic premise emphasized throughout this thesis is the need for

faculty involvement in the projection process. The role of the Central
Staff focuses on designing the system, producing initial projections,

and supplying support data for use in evaluating and revising plans.
Members of the Central Staff are responsible for coordinating, summa-
rizing, and assisting in completing institutional presentations. The
targets are recommended in the departments. In the final analysies these

become the measure of stewardship and accountability.
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Projecting Faculty Requirements

Initial faculty projections are prepared by members of the Central
Staff. These tentative projections are forwarded to the colleges
along with estimates of student headcounts and course enrollments,
The projections are evaluated by faculty planners, customized to fit
local plans and returned by the college to the Central Staff to be
summarized and coordinated into a second set of projections. These
estimates are tempered by the supply and demand in the market and the
availability of resources and are available to support the course

projections published in the Schedule of Courses for the term.

A third set of projections would be completed at the close of the
early enrollment period. These estimates reflect the decisions on
course sizes using the guidelines published by the Office of the

Provost.

The faculty-oriented credit-hour distribution which was summarized in
Table 40 and the corresponding course credits such as those illustrated

in Table 38 were used as the basis for calculating faculty requirements,

A summary of these data and the associated variables was shown in Table
42, The historical data in this table is regularly reported each term
by the Office of Institutional Research. The credit hour and course
enrollment base 1s calculated from data published by the Qffice of the
Registrar. These data are directly related to individual courses

through the type of schedule illustrated in Tables 43 and 44,
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Initial projections of the variables, shown in Table 42, may be
calculated by means of one of the following techniques: least
squares, mean over N years, or by repeating last year's ratio.
Subsequent projections, however, would reflect the changes re-
sulting from interaction between college and Central Staff
planneras. Illustrative projections of the variables for the Fall

term of 1971 were shown in Table 45,



MICNIGAR STATE UNIVERSITY
Beat Lansing Cacpus

TABULATION OF CREDIT ROUAS AYD FACULTY REQUIREMENTS

Tall 1971
Table 42
VARLABLES
COUASE DATA FACTLTY Coursa Taachirng
Full-tine Weighted Credits FTEF Total
Total Average Total Iquivalent Average Per Par TFIIF
Credit Course Course Course Taculty Faculry Clane Teaching Total Per
Bours ¥aroli'ts Credics Credits Teaching Total Headcount Size FIEF FIEF  Headcount
(1) {2} {3) (&) (5) (&) N (8) 9 (10) an
TEADHING C)LEGE
Agr. & Sat. Resources 14540 nn W b 1602.71 77.19  111.9) 632 15.1 20.7% 854 17.9
Arts & Letrers 19757 24562 .25 H20.05 312,51 400,55 58] 30,88 12.3Q 717.% 4.7
Lymaen Brigps 5N léia 3.8l 106,54 13,08 11.83 23 27,00 10.482 2.1 ar.s
Bupiness 47965 118920 4.0} 139,07 124.31% 161,22 13) 35.35 10.86 7.1 $,7
Commaication Arts 16732 4936 in 73,08 40,11 64.6) i 11.6) 16.03 70.1 3.7
Edwcation 363112 13940 1.5) 1.8 1M 237 425 16.67 18.79 73.6 5.9
Eagineering 18712 5129 3.14 838,64 86.24 125.5C 19 18,83 10.0 84.7 .7
Suman Lcololy 10943 4462 113 o0, 20 50.05 64,65 148 13,08 12.07 .4 437
Ruran Vedicine 924 025 2,55 1.0 38.12 85.99 186 16,42 9.86 44.) 46.2
Jazes Medison Jué 856 n 201,50 16.70 20,67 2 16. 43 12.19 80.8 94.0
Jutin Morrill 7808 1972 1.9 349,47 19.27 .07 » 14,121 18.77 4.9 100.2
Xatural Science ¥3142 24385 .82 w1776 382,88 47170 1046 25.7% 10.23 74.3 43,)
Osteopatnic Yedicine 538 is& 3.40 X.n2 18,99 40.15 a2 18,46 1.3 47.3 45.0
Sceisl Sclance 87007 127 .73 854,14 21069 X570 557 30.48 1).% 6.9 3.9
Veteringry Nedicine 11156 2631 4.2 41.31 51.14 8).48 142 1.8 7.85 61,1 n.7
Oaivarsity College 83219 22732 .70 1118.10 206,26 150,81 264 ».7 10.27 2.2 1764
TOTAL §57738 154548 .80 22738.72 1822.42 2492.91 AN 24,53 12.48 .43 52.8
Conparative Data
Tall 196% SSAB66 156282 3.5 A0969.79 1BA2.44 2506.82 4T3 26,46 11.38 7.5 52.3
Fall 1970 346200 154696 1.53 22226.9C 1865.10 1560.7% 4014 4.3 11.92 2.8 33.2
Fall 1371 357738 154548 3.60 22735.70 1822,42 2492.91 4719 14.5) 11.48 1.1 2.8
Pote: Calculations: Columm 3 = {1)/(2)
. 8= {1)/(%)
e {4)/(D)

10 = {5)/(6)
e @

0ZT1



HICHICAN STATE CNIVERSITY
East Lansiog Campus

TABULATION OF COURSE DATA
Teaching College: SATIRAL SCIENCE
Course: MATHRNATICS 108

Tall 1971
Tabla 4}
Aseigned Course Courne Couree

Section Room Iarollasats Credizs Credit Hours
Tembe v Capacity Profected Actual Profected Actual Projected Actual
KECITATIORS

1 42 1 n b 3 163 135

2 50 b ) bs ) s 3 133 14%

b | a2 n X S 3 130 130

[y 1 33 b »J 3 3 183 180

] 50 X 2 5 3 150 195

1 13 » b ] $ 3 173 145

? » » n s 3 150 135

’ 0 n » 3 ) 153% 130

| » X R 5 $ 150 140
10 50 1y 17 5 S 95 n
&0 42 b 1] b\ 3 3 150 173%
4] 42 35 B 3 s 173 173
42 42 1% X 5 ] 3 130
4) 42 24 28 3 5 120 140
(1} &2 24 r{ 3 S 5 120 1%
43 42 132 H ] s S [ ] 140
& 42 24 n 5 ] 120 180
42 » 34 b 3 3 110 170
o - X - 3 - 150
'] - by ) - 3 - 143
50 - 2 - 3 - 10
Course Totsl 143 1N 1 250 725 nr»

Weighted Average Class Site:
Projected $725/235 = 28,61
Actual 7130/250 = 28,68

1Z1



MICKICAX STATT CXIVERSITY
East Lansing Caspus

TABULATION OF COUNSE DATA
Teacking College: EDLIATION
Course: EDUCATICN 200

Tall 1471
Tabla 44
Assigned Courne Courne Course
Section Boom Inrollmeats Credits Credit Rours
Puribet Casacity Protected Actual Projected Actnsl Projected Actusl
LECTURES
»wi 420 ) )
902 420 )} b}
Total $33 b, 7 [ ] [} 193 2192
XECTTATIONRS
1 23 13 16 a 3 » n
2 X 15 15 2 2 b -] X
) x 15 15 | 1 b ) b
[} 5 13 13 2 2 » 26
3 3 15 1é 2 2 X b+
b} | b ] 13 14 2 2 » n
M 24 15 15 2 2 » b ;]
X 15 15 13 2 1 » x
49 14 13 i 2 i » 28
50 24 15 10 ] 2 X 0
51 15 X X 2 1 0 0
Total 433 764 102 102 1310 1528
Course Total 633 164 19 108 n »nN0
Wefghted Average Claas Site:
Prejected: lLectures 1965/6 = 327.50
Becitations 1310/102 = 12.84
Total R75/1C8 - 20,32
Actwal: lectvres 2291/6 = 382.44
: Recitations 15787102 = 14.98
Totsl MI0/108 = 13,37

(A
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CHAPTER VI

TRANSLATING TEACHING REQUIREMENTS INTO INSTRUCTIONAL EXPENDITURES

The main thrust in this chapter 1s the selection of variables that are
relevant and their arrangement in such a way that will guard against
their mathematical imbalance. It is suggested that this can be accom-
plished through a series of ratios placed as factors in equations where-
in the variables represent quantifications of what are essentially
political questions. An equation is a convenient form for visualizing
the effect of decisions and for highlighting the extent and type of
counterbalancing required. Final projections were summarized in
condensed pro forma statements of revenues and expenditures. Subsequent
comparisons with actual experience were completed through an analysis

of the constitutent variables.

These equations can be solved by any desk calculator. More formal
programs utilizing the information stored in student data banks can
also be designed for the system 360 equipment in the Central Data

Processing Department,

Budget variables are selected so as to provide those who will be
analyzing the data with the measurements they believe will be relevant,
The first group of analysts consists of the trustees, committeemen of
the state government and other members of the Legislature, and rep-~
resentatives of the Governor's Office who implement the Program Budget
Evaluation System (PBES). This group has shown concern for the

following ratios:

124



125

1. the student-faculty ratio,
2. the average teaching load of the faculty, and

3. the average class size,

The second group consists of the faculty. They tend to focus on
methods of enhancing the learning environment. Consequently, attention
in this group centers on the content of the course, on the course re-
quirements for a major, the selection of suitable classroom facilities,
and the choice of the most appropriate instructional method for the

discipline and the instructor.

A third group consists of institutional administrators who have the
task of assuring the various university publics that benefits derived
from programs are reasonably commensurate with amounts spent. Many
academic benefits cannot be quantitatively measured. Consequently,
justifications are continually represented by a blend or mingling of
subjective opinions and objectively derived relationships. When one
reinforces the other, the probability of acceptance by the publics is

increased.

An assumption made in the projection of instructional expenditures is
that these costs will fluctuate, within limits, with the volume of
teaching activity, Secondly, the most commonly recognized media for
meagsuring this activity is the number of credit hours produced. The
varlability of cost with volume was tested in the schedule that follows,
In Part A of Table 46 the dollar cost of the instructional activity

was shown as a percentage of credit hours taught, Expenditures per

hour have increased from $19,95 in the year 1967-68 to $24.35 in 1971-72,
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True variable expense rates should remain fairly constant within a
reasonable range of activity, To eliminate the effect of extraneous
factors, a second rate was calculated in Part B. This rate compared
the number of full-time equated faculty with credit hours of activity,
The rate in Part B was fairly constant thereby confirming the basic
premise of variability. The abnormally high rate in the year 1970-71
was the result of an unexpected decrease in freshmen enrcllments after
instructional committments werec completed, 1In this study, the budgets
for teaching departments were classified as flexible budgets. All other
General Fund expenditures were grouped together and were shown as
supporting costs and were related by percentages to instructional
expenditures.

MICHIGAN STATE UNIVERSITY

East Lansing Campus

COMPARISON OF INSTRUCTIONAL EXPENDITURES WITH CREDIT HOURS PRODUCED
Fiscal Years 1967-68 through 1971-72

Table 46

1967-68 1968-69 1969-70 1970-71 1971-72

Total Credit Hours 1649808 1723824 1749494 1732082 1732758
PART A
Instructional Expenditures

(in thousands) $32913 35659 38304 42249 42913
Expenditure Per Hour

Rate $19.95 20.69 21.89 24,39 24,35

Index 100.0% 103.7 109.,7 122.3 122,1
PART B
Teaching FTEF 1700,.53 1800, 59 1842.44 1865.10 1822.42
FTEF Per Hour

Rate .103% . 104 . 105 . 107 .105

Index 100,02 101.0 101.9 103.9 101.9
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Flexible Budget Procedures

The following steps summarize the procedures suggested for using these

variables in preparing flexible type budgets.

I. The base or independent variable used for estimating these
budgets is student headcounts. The process for projecting

headcount enrollments was described in Chapter 111,

11, The second step in the process 1is the projection of course
enrollments and related course credits (see Chapter 1IV) and

credit hours (see Chapter V).

I1I1T. The third stage is the development of teaching requirements.
These are expressed in terms of equivalent numbers of full-
time faculty who are actively engaged in the teaching of

courses (see Chapter V),

Iv, The fourth stage is covered in this chapter. The variables are
selected and set up in equations. A mechanism is organized
so that the results of alternate policy decisions can be
simulated and their economic consequence summarized in terms of

general fund revenues and expenditures,

V. In the final stage, a method of analyzing variances from

planned objectives is described.

Organizing the Variables

The variables recognized in this thesis may be classified into two
groups. The independent variable is represented by student headcounts.

These were projected by means of a self-contained model illustrated
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in Chapter II1. The remainder of the performance measurements are
dependent variables, These variables were shown in Table 47 as {tems
1.5, For comparative purposes actual relationships for a five-year
period at this University were listed. The end-product of items 1-12
was arranged in the form of a condensed statement of revenues and

expenditures, The general logic used in their development is described

in this chapter.

The first set of equations is restricted to performance measurements.
The basic premise is that
Total Credit Hours Earned by Students

= Total Credit Hours Taught by the Faculty

This permise is expanded to
Total Credit Hours Earned by Students

= (Student Headcount Enrollments) (Average Student Credit-
Hour Load)

and to
Total Credit Hours Earned
= (Course Enrollments) (Average Coursec Credits)
where
Total Course Enrollments

» (Headcount Enrollment) (Average Student Course Load)

The instructor side of the equation can be algebraically described as

follows:
Total Credit Hours Taught by the Faculty

= (Teaching FTEF) (FTEF Teaching Load) (Weighted Average
Class Size)
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and as
Total Credit Hours Taught
= (Weighted Average Class Size) (Total Course Credits)
and also as
Total Credit Hours Taught

(Headcount Enrollment) (FTEF Teaching Load) (Weighted
(Student-Faculty Ratio) Average Class Size)

Instructional activities are carried on by a number of assistants who
may not be formally classified as members of the faculty. For this
reason the term instructor is shown in the equations that follow.

The single exception is found in the use of the term full-time
equivalent faculty (FTEF). This term is retained because of its common
usage, even though the number included such categories as graduate

asgietants, assistant instructors, lecturers, etc,.

Additional variables relating to the number of full-time equivalent
faculty were developed in the following equations,
Teaching FTEF

= (Instructor Headcount) (% Total FTEF Per Headcount)
(Z of FTEF Time Spent in Teaching)

and
Teaching FTEF
= (Instructor Headcount) (X Teaching FTEF to Faculty Headcount)
and as
Teaching FTEF

Headcount Enrollments
Student-Instructor Ratio
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Other instructor variables found to be useful were
Tenured Faculty
= (Instructor Headcount) {%Z with Tenure)
and
Graduate Assistants

= (Instructor Headcount) (% Graduate Asmistants)

Relationships between students and instructore were clarified in the
following student-instructor ratios:
The Student-Instructor Ratio

- Headcount Enrollments
Teaching FTEF

This ratio 18 also expressed as
The Student-Inatructor Ratio

(FTEF Teaching Load) (W'td Average Class Size)
(Teaching FTEF) (FTEF Teaching Load)

where
The Weighted Average Class Size

(Headcount Enrollments) (Average Student Load)
(Teaching FTEF) (FTEF Teaching Load)

or
The Welghted Average Class Size

- Student Credit Hours
Total Course Credits

The second set of equations were concerned with the merging of per-
formance measurements with revenues and expenditures. The basic

equality may be stated as
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Total General Fund Revenues

= Total General Fund Expenditures

Revenues were restated as
Total Revenues
= (Fee Revenue) + (State Appropriations) + (Other Revenues)
and as
Total Revenues

= (Fee Revenue) (1 + State Appropriation %)
(1 + Other Revenue %)

where
Fee Revenue

= (Headcount Enrollment) (Fees Per Student)

or
Fee Revenue
= (Total Credit Hours) (Fees Per Hour)
and
State Appropriations
= (Fee Revenue) (State Appropriation %)
and as

Other Revenue

= (Fee Revenue) (Other Revenue %)

The expenditure side of this equation was expressed as
Total General Fund Expenditures

= (Instructional Expenditures) + {(Other Expenditures)
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or as
Total Expenditures

= (Instructional Expenditures) (1 + Other Overhead 2)

where
Instructional Expenditures
= (Teaching FTEF) (Instructional Expenditures Per
Teaching FTEF)
and
Instructional Expenditures

= (Total Credit Hours) {(Instructional Expenditures Per Hour)

For convenience in projecting the data, selected equations were
combined below.
Total Credit Hours:

(Headcount Enrollments) (Average Student Course Load) (Average
Course Credit)

= (Instructor Headcount) (2 Teaching FTEF) (FTEF Teaching
Load) (W'td Average Class Size)

Total General Fund Revenues and/or Expenditures:

(Total Credit Hours) (Fees Per Hour) (1 + State Appropriation X)
(1 + Other Revenue %)

= (Total Credit Hours) {(Instructional Expenditures Per Hour)
{1 + Overhead %)
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and as

(Headcount Enrollments) (Fees Per Student) (1 + State
Appropriation Z) (1 + Other Revenue %)

= (Teaching FTEF) (Instructional Expenditures Per Teaching
FTEF) (1 4+ Overhead %)

Calculation of the Variables

The following data were taken from the records of this University and
were used to illustrate the process of summarization, simulation and
evaluation. The data were developed separately for the entire East
Lansing Campus, the College of Natural Science and the Department of
Mathematics within that college. The procedures followed in this
development were outlined previously in this chapter under the caption

"Flexible Budget Procedures".

A list of selected variubles was shown in Table 47. These were
assembled into the equations shown in Appendix A. Selected summary
equations were reproduced in this chapter (Table 48) to illustrate the
simulation process and a comparative summary of the performance measure-

ments was shown in Table 49,

Note that not all equations can be applied at the college or department

level, For example, in Table 48, headcounts of majors may be useful at

the total campus level of detail (Equation 25) but are misleading at the
college and department level (see Equation 25%). Mathematics majors

do not represent the proper basis for calculating course enrollments

and credit hours taught in that department. The cross-over by majors

to teaching departments was illustrated in Chapter IV on course enrollments,



MICHICAR STATE CNIVERSITY

TRE SLILICTED VARIABLES
Tiscal Tears 1967-68 through 1971-72

Table 47
Fiscal Tears Iguation
197-60 1963-69 1963-70 1970=-71 1971-72. 1971-72 Reference
EAST LASING CAPLS
1. Average Stulect Course Load 12.0 12,0 1.0 12.0 11.% 11.6 2
2. I Teaching FiiT to Instr. Sesdcount 35.9 3%.8 38,6 .7 .5 b ) ?
Y. Average Course Crediis 2.6 e Lé 1.6 3.6 1.6 3
4. Texching FT7F Credit=Hour Load 3.9 M.9 3.9 7.8 %.9 8.8 1)
3. Weighted Average Class Sirze 7.8 7.4 26,5 24,6 25,3 24.5 1
§. Stundent Fees Poer Credit Bour 13.1 13.7 15.9 16.8 17,6 17.9 17
7. Student Fees Per Studen: $57.8 92.) 680.2 nr.e 720.9 7647 18
8. I Stave Approp. to Studeat Fees 208, 4 207.2 195.9 204,1 203.0 200.0 12
9. 2 Other Bcveave to Fees & State Axprop, 2.9 5.3 5.7 6.1 6.0 6.} 1
10, lIrstr. Expend. Per Tchgp., FILF 19354.4 198C).9 20789.8 22651, 22772.1 13152.0 12
11. 1instr. Expend. Per Credi: Your 19.9 20,7 21.9 24.4 {9 Y 24,4 1)
12. 2 Cverhead to Instructicoal Zxpead. 1ca.8 114,7 116.6 122. 132.0 134.2 4
COLLEGE OF MATURAL SCIENCE
1. Average Student Course Load Does Bot Apply |
2, X Teaching FTEF to Inatr. Readcount 2.1 2.6 336 33.7 b N ] 3.7 ?
3. Average Course Credits 3? ).? 1.7 )7 )7 1.7 b ]
4, Tesctiag FIZF {redit-fiour Load 27.} 27.4 16.8 8.0 .0 29.0 1}
$. Ueighted Averzzc Ciass Size 28,5 1.7 18.1 23.) 25,0 5.7 12
6. Student Fees Per Credit Four 10.6 11.0 12.7 1.} 138 11.9 17
7. Stulent Feos Per Student 5.8 592.) 480,2 Nnz.é 128.9 Thd.7 16
8. T State Approp. to Student Fees 121.) 127.5 1111 126.1 116.4 112.2 13
9. I Other Jevenue to Fees b State Approp. 1.1 2.1 -.1 -7 -1,0 -1.0 11
10, Instr. Expend. Per Tchg, FICF 184626.4 19069.8 20140.6  20922.5 209%..5 11405.35 12
11. 1Instr. Expend. Per Crecit Hour 3.7 25.2 6.8 9.6 .. 8.7 1)
12. X Overbead to Instructional Expend. 1.5 1.5 1.0 1.1 1.0 1.4 1
Bote: 1) See detailed equations in Appendis A,

7El



135

1

¥ x7puadly oy sunjimnba pI[ITIIp a5 ([ telog

'ﬂ - - - - - -
(¢4 L A et o°nt "5 Y [ 04
It 0°99Z9T  O°REYYT  (°90SYT  BTOEET  TTIREIT  Ty9IZT
¢4 ot~ L 3 o L=
b o°C1lt 7001 r°ss Ll 13 Lo i
" LTl [ 2 144 L M AY 48} 1981411 L 84
{1 e L)) r"e ” L 4 e
44 Ll L 34 st 'ol L {9 L'
€t "t LN 1 | I ] 4 N [ M ”e
€ <y L 'y 'y <y 138 J
L 141 0°of 1 9 1 'Ly o8 [ 4
4 i1ddy j0q saeg
audieimy Li-TL61 QTL-TL61  Li-0L861  Gi-6961  69-8941  09-L961
wolisnby s10e) IINLY

(panuline]) gy P1EPL

TL-TL6T wINRIYD gy-{ 941 sIwe) TNy
TEYIEYA CIIINS I

ALISUIAINY 21ViS MVIIDIN

rpoadsy [PROTIONIISI] @) PRILIMO T I
inop ITPAIT Jad TPRAGX] "LIm] CTT
4124 gl 23y tpraday 1wy e

'~ 1'z 1°: dolddy PINIS 9 B3 O) WCIM L0 Y °§

saaj 1uapnig o1 ‘doxddy NS T g

JUIPRIE 224 NT] TZapRls ¢

IO YJpel) 130 13a] 1ML g

2115 sEwl) Iiviaay pai B ¢

prol 1noy-31paid 1y Iuigowel

$11p313 Isano) a%vimy

Imodpeay "11ss] o1 1314 Bupypeeag 3 2

pro] 2sinoy 1uapaig sleiaay Y
SILIY.GPLY 40 LV Bdid



MICHIGAN STATE UNIVERSITY

COMPOSITE EQUATION OF PERFORMANCE MEASUREMENTS
Fiscal Years 1967-68 through 1971-72

Table 48

EQUATION #25 (See Appendix A)
(Headcount Enrollments) (Average Student Course Load) (Average Course Credit)
= (Instructor Headcount)(Z Teaching FTEF)(FTEF Credit-Hour Load)(Wt'd Average Class)

DATA

EAST LANSING CAMPUS

1967-1968 (38758)(11,9555447) (3.5604319)=1649808=(4731)(35.94440927) (34.9378547)(27.7685289)
1968-1969 (39949)(12,0468597)(3.5818975)=1723824=(4888) (36,8369476 ) (34.9115400)(27.4226286)
1969-1970 (40820)(11.9798138) (3.5775803)=1749494=(4773)(38.6012990 ) (35.8861292) (26.4601613)
1970-1971 (40511)(11.9732418)(3,5709497)=1732082=(4814) (38,7432489 ) (37,7914429)(24.5738302)
1971-1972%(41912) (11.6004963) (3. 5684903)=1735000=(4822) (38.5203235 ) (36.9492202) (25. 2800000)
1971-1972 (41649)(11.5895220) (3.5897798)=1732758=(4719)(38.6187752 ) (38.7585902)(24.5313511)

COLLEGE OF NATURAL SCIENCE (Does Not Apply)

DEPARTMENT OF MATHEMATICS (Does Not Apply)

9¢1



MICHIGAN STATE UNIVERSITY
COMPOSITE EQUATION OF PERFORMANCE MEASUREMENTS
Fiscal Years 1967-68 through 1971-72

Table 48 (Continued)

EQUATION #252 (See Appendix A)

(Course Enrollments) (Average Course Credits)
= (Instructor Headcount)(X Teaching FTEF) (FTEF Credit-Hour Lead){(W'td Avg. Class Size)

DATA
EAST LANSING CAMPUS

1967-1968 (463373) (3.5604319) = 1649808 = (4731)(35,9444092%)(34.9378547) (27.7685289)
1968-1969 (481260) (3.5818975) = 1723824 = (4888)(36.8369476 )(34.9115400) (27.4226286)
1969-1970 (489016)(3.5775803) = 1749494 = (4773)(38.6042990 ) (35.8861292) (26.4601613)
1970-1971 (4B5048)(3.5709497) = 1732082 = (4814)(38.7432489 )(37.7914429)(24,.5738302)
1971-1972%(486200) (3.5684903) = 1735000 = (4822)(38.5203235 )(36.9492202) (25.2800000)
1971-1972 (482692)(3.5897798) = 1732758 = (4719)(38.6187752 )(38.7585902)(24.5313511)
COLLEGE OF NATURAL SCIENCE

1967-1968 (69571)(3.6874272) = 256538 = (1004) (30,1525114%) (27.2959448) (28.4653130)
1968-1969 (69982)(3.7130262) = 259845 = (1051)(32.6146527 )(27.3950168)(27.6711570)
1969-1970 (71496)(3.7003888) = 264563 = (1048)(33.5591603 ) (26.7789537)(28.0907370)
1970-1971 (70055)(3.7003212) = 259226 = (1086)(33.7200737 )(28.0228461)(25.2608510)
1971-1972%(70700) (3.7057992) = 262000 = (1065)(33.7652582 ) (28.0225892) (26.0000000)
1971-1972 (71305)(3.6918589) = 263248 = (1046)(33,7342256 )(28.9772288) (25.7457650)
DEPARTMENT OF MATHEMATICS

1967-1968 (21548)(4.4945239) = 96848 = (197)(52.29949247)(28.7635969) (32.6801291)
1968-1969 (21552) (4.5028768) = 97046 = (199)(50,8844221 )(30.8293543)(31.0867476)
1969-1970 (21512) (4.5070193) = 96955 = (219)(47.9178082 )(30.0376423)(30.7584719)
1970-1971 (20268) (4.4590981) = 90377 = (225)(29,5022222 )(28.7523348)(28,2213374)
1971-1972%(20500) (4.4878049) = 92000 = (220)(50.0000000 ) (28.3522342)(29.5000000)
1971-1972 (20239) (4.5260141) = 91602 = (217)(52.0460829 )(27.5548479)(29.4346689)

LET



MICHIGAN STATE UNIVERSITY
COMPARATIVE SUMMARY OF PERFORMANCE MEASUREMENTS
Fiscal Years 1967-68 through 1971-72

Table 49
Fiscal Years

1967-68 1968-69 1969-70 1970-71 1971-72% 1971-72
EAST LANSING CAMPUS
l. Student Headcount 38758 39949 40820 40511 41912 41649
2. Course Enrollments 463373  4B1260 489016 485048  4B6200 482692
3. Course Credits 59412.87 62861.37 66118,04 70484.82 68631.33 70634.43
4, Credit Hours 1649808 1723824 1749494 1732082 1735000 1732758
5. Instructor Headcount 4731 4888 4773 4814 4822 4719
6. Teaching FIEF 1700.53 1800.59 1842.44 1865.10 1857.45 1822.42
COLLEGE OF NATURAL SCIENCE
1. Student Headcount 4954 4822 4941 4805 4875 4904
2. Course Enrollments 69571 69982 71496 70055 70700 71305
3. Course Credits 9012.30 9390.46 9418.16 10261.97 10076.92 10224,90
4, Credit Hours 256538 259845 264563 259226 262000 263248
5. Instructor Headcount 1095 1051 1048 1086 1065 1046
6. Teaching FTEF 330.17 342.78 351,70 366.20 359.60 352.86
DEPARTMENT OF MATHEMATICS
1. Student Headcount 1308 1203 1248 1184 1125 1035
2, Course Enrollments 21548 21552 21512 20268 20500 20239
3. Course Credits 2963.51 3121.78 3152.14 3202.44 3118.64 3112.04
4, Credit Hours 96848 97046 96955 90377 92000 91602
5. Instructor Headcount 197 199 217 225 220 217
6. Teaching FTEF 103.03 101.26 104,94 111.38 110,00 112.94

BET
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The conversion of performance measurements into general fund revenues
and expenditures was shown in Tables 50 and 51. This information, in
turn, was summarized in condensed pro forma statements of general fund

revenues and expenditures (Table 52),.

Simulations

The equations shown in Appendix A of this paper can be used in a variety
of ways to simulate the effect of planned changes in the selected
variables., The few examples that follow were used to illustrate the

type of alternatives that could be simulated,

Problem #1
How many students could have been accommodated during the
fiscal year 1971-1972 1if

(a) the number of teaching FTEF were to be increased from
1822.42 to 1830.00, and

(b) the teaching load was reduced from the present level of
38,75859 to 38.0 credit hours per teaching FTEF?

Solution:
This problem can be conveniently solved by merging equations
f1 and #13 and solving for headcount enrollments.
(Headcount Enrollments) (Average Student Credit-Hour Load)
= (Teaching FTEF) (FTEF Credit-Hour Load){(Wt'd Average

Class Size)

(1822,42 + 7,.58) (38B,.75859 — ,75859) (24.5135)
(41.60383)

= 41,004 Students



MICHIGAN STATE UNIVERSITY

COMPOSITE EQUATION OF GENERAL FUND REVENUES AND EXPENDITURES

Fiscal Years 1967-68 through 1971-72

Table 50

EQUATION #26 (See Appendix A)
(Total Credit Hours)(Fees Per Hour){l + State Appropriation Z)( 1 + Other Revenue Z)
= (Total Credit Hours)(Instructional Expenditures Per Hour)(l + Overhead %)

DATA

EAST LANSING CAMPUS

1967-1968
1968-1969
1969-1970

1970-1971

1971-1972°

1971-1972

(1649808)
(1723824)
(1749494)
(1732082)
(1735000)

(1732758)

(13.1029853) (1 + 2.0860314) (1 + .0290550)

= 68,650,324 = (1649808) (19.949414)
(13.7272894) (1 + 2.0717291) (1 + .0533742)

= 76,567,298 = (1723824) (20.685794)
(15.8705208) (1 + 1.9585371) (1 + .0566837)

= 86,801,189 = (1749494) (21.894290)
(16.7847082) (1 + 2.0412541) (1 + ,0614897)

= 93,853,560 = (1732082) (24.392236)
(17.6069164) (1 + 2,0299856) (1 + ,0600043)

= 98,114,000 = (1735000) (24.379256)
(17.8997875) (1 + 2.0000000) (1 + .0625591)

= 98,869,000 = (1732758) (24.350000)

(1 + 1.0858306)
(1 + 1,1472282)
(1 + 1.2661171);
(1 + 1.2214201)
(1 + 1.3195890)

(1 + 1.3432750)

orl



MICHIGAN STATE UNIVERSITY

COMPOSITE EQUATION OF GENERAL FUND REVENUES AND EXPENDITURES
Fiscal Years 1967-68 through 1971-72

COLLEGE OF NATURAL SCIENCE

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢

1971-1972

(256538) (10.5533488)
(259845) (10.9921992)
(264563) (12.7032956)
(256226) (13.3022189)
(262000) (13.5618053)

(263248) (13.8728803)

DEPARTMENT OF MATHEMATICS

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°

1971-1972

(96848) (7.5328556) (1

(97046) (7.3427653) (1
(96955) (8.7553814) (1

(90377) (9.4016287) (1

(92000) (8.9126957) (1

(91602) (B.4142813) (1

Table 50 (Continued)

(1 + 1.2329143) (1 + .0212145)

= 6,173,494 = (256538) (23.7152001) (1 + .0147347)

(1 + 1.2753376) (1 + .0210650)

= 6,635,875 = (259845) (25.1563317) (1 + .0151647)

(1 + 1.1310260) (1 + .9992809)

= 7,156,849 = (264563) (26.7740954) (1 + ,0103642)

(1 + 1.2608358) (1 + .9933752)

= 7,744,350 = (259226) (29.5561594) (1 + .0107841)

(1 + 1.1635335) (1 + .9899999)

= 7,610,577 = (262000) (28.7604008) (1 + .0100000)

(1 + 1,1221202) (1 + .9900000)

= 7,672,500 = (263248) (28.6921838) (1 + .0158000)

+ .6872339) (1 + .0212145)
1,253,295 = (96848) (12.9408454)
+ .3427653) (1 + .0210650)
1,315,081 = (97046) (13.5511098)
+ .7439832) ( .9992809)
1,465,051 = (96955) (15.1106286)
+ ,9515542) ( .9933752)
1,624,616 = (90377) (17.9759895)
+ 1.0022476)¢( .9858402)
1,616,778 = (92000) (17.5736739)
+ 1.1300630) ( .9799997)
1,608,942 = (91602) (17.5644855)

(-
(=)
(-)
(-
(=)
(-)

I7I



MICHIGAN STATE UNIVERSITY
ZOMPOSITE EQUATION OF GENERAL FUND REVENUE AND EXPENDITURES
Fiscal Years 1967-68 through 1971-72

Table 51

EQUATION #27 (See Appendix A)

(Headcount Enrollments)(Fees Per Student)(l + State Appropriation %)(1 + Other Revenue %)

= (Teaching FIEF)(Instructional Expenditures Per Teaching FTEF) (1l + Overhead %)

DATA
EAST LANSING CAMPUS
1967-1968 (38758)(557.7534961) (1 + 2.086031442) (1 + .02905499)

= 68,650,324 = (1700.53)(19354,3795170) (1 + 1.0858306)
1968-1969 (39949)(592.3410098) (1 + 2.07172911 ) (1 + .05337423)

= 76,567,298 = (1800.59)(19803.8798394) (1 + 1.1472282)
1969-1970 (40820)(680.1906173)(1 + 1.95853721 )(1 + .05668368)

= 86,801,189 = (1842.44)(20789.7836565)(1 + 1,2661171)
1970-1971 (40511)(717.6443682) (1 + 2,04125408 )(1 + .06148973)

= 93,853,560 = (1865.10)(22652.5939628) (1 + 1.2214201)
1971-1972€ (41912)(728.8604696) (1 + 2.02998559 ) (1 + .06000434)

= 98,114,000 = (1857.45)(22772.0853859) (1 + 1.3195890)
1971-1972 (41649) (744.6997527) (1 + 2.00000000 ) (1 + .06255910)

= 98,869,000 = (1822,42)(23151,9940591) (1 + 1.3432750)
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COLLEGE OF
1967-1968

1968-1969
1969-1970
1370-1971
1971-1972°

1971-1972

DEPARTMENT
1967-1968

1968-1969
1969-1970
1970-1971
1971-1972°

1971-1972

MICHIGAN STATE UNIVERSITY
COMPOSITE EQUATION OF GENERAL FUND REVENUE AND EXPENDITURES
Fiscal Years 1967-68 through 1971-72

Table 51 (Continued)

NATURAL SCIENCE
(4954) (557.7534961) (1 + 1.232914287)(1 + .0212145)

= 6,173,494 = (330.17)(18426.4166944)(1 + .0147347)
(4822) (592,3410098) (1 + 1.27533760 )(1 + ,0210650)

= 6,635,875 = (342,78)(19069.8027890) (1 + .0151647)
(4941) (680,1906173)(1 + 1.13102598 ) ( .9992809)

= 7,156,849 = (351.70)(20140.5601365) (1 + .0103642)
(4805) (717.6443682)(1 + 1.26083576 )( .9933752)

= 7,744,350 = (366,20) (20922,2419443) (1 + .0107841)
(4875) (728.8601026) (1 + 1,16353347 )( .9899999)

= 7,610,577 = (359.60)(20954.4632925) (1 + .0100000)
(4904) (744.6998369) (1 + 1.12212021 )( .9900000)

= 7,672,500 = (352,86)(21405,5432750) (1 + .0158000)

OF MATHEMATICS
(1308) (557.7534961)(1 + ,68723390) (1 + .0212145)

= 1,253,295 = (103,03)(12164.3696011)( - )
(1203)(592.3410098) (1 + ,.83658533)(1 + .0210650)

= 1,315,081 = (101.26)(12987,1716374)( -~ )
(1248) (680.1906173) (1 + .74398323)( .9992809)

= 1,465,051 = (104.94)(13960.8442920)( - )
(1184) (717.6443682)(1 + .95155415)( .9933752)

= 1,624,616 = (111,38)(14586.2452864)( - )
(1125) (728.8604444) (1 + 1.00224764)(  .9858402)

= 1,616,778 = (110.00)(14697.9818182)( - )
(1035)(744,7004831) (1 + 1.13006298)(  .979999%7)

= 1,608,942 = (112.94)(14245.9890207)( - )
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MICHIGAN STATE UNIVERSITY
CONDENSED STATEMENT OF GENERAL FUND REVENUES AND EXPENDITURES

(in Thousands of Dollars)

Fiscal Years 1967-68 through 1971-72

Table 52

Fiscal Years
1968-69 1969-70 1970-71

1971-72% 1971-72

1967-68
EAST LANSING CAMPUS
REVENUES
Student Fees $21617
State Appropriations 49095
Total 66712
Other Revenues 1938
Total 68650
EXPENDITURES
Instructional 32913
Other Expenditures 35737

Total 68650

23663
49025
72688

3879
76567

35659
40908
76567

27765
54380
82145

4656
86801

38304
48497
86801

29072
59345
88417

5437
93854

42249
51605
93854

30548
62012
92560

5554
98114

42298
55816
98114

31016
62032
93048

5821
98869

42193
56676
98869

771



MICHIGAN STATE UNIVERSITY

CONDENSED STATEMENT OF GENERAL FUND REVENUES AND EXPENDITURES

COLLEGE OF NATURAL SCIENCE
REVENUES
Student Fees
State Appropriation
Total
Other Revenues
Total

EXPENDITURES

Instructional

Other Expenditures
Total

DEPARTMENT OF MATHEMATICS
REVERUES
Student Fees
State Appropriations
Total
Other Revenues
Total

EXPENDITURES

Instructional

Other Expenditures
Total

Fiscal Years 1967-68 through 1971-72

(in Thousands of Dollars)

Table 52 (Continued)

Fiscal Years

1967-68 196B8~69 1969-70 1970-71 1971-72° 1971-72

$2707
3338
6045
128
6173

6084
89
6173

$730
501
1231
22
1253

1253

1253

2856 3361 3448
3643 3801 4348
6499 7162 7796

137 =5 -52
6636 7157 7744

6537 7083 7662
99 74 82
6636 7157 7744

713 849 850
596 631 808
1309 1480 1658
6 -15 -33

1315 1465 1625

1315 1465 1625

1315 1465 1625

3553
4134
7687

=76
7611

7535
76
7611

820
822
1642
-25
1617

1617

1617

3652
4098
7750

=77
7673

7554
119
7673

771
871
1642
~33
1609

1609

1609

71
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Problem #2
Assume that the decreasing trend in the average class size should
be encouraged and was projected in the 1971-72 budget as 24.2
students instead of the 25.28 already included in the estimates.
How many teaching FTEF would be required if, in addition, student

headcounts were increased to say 41,7007

Solution:

(41,700) (41.60383)
(38.7589) (24.2)

= 1849.63 Teaching FTEF

Problem #3
Assume that student enrollments had been 43,149 during the Fall
term of 1971 instead of 41,649. What increase in the average

class size would have resulted if all other variables remained

fixed?

Solution:

(43,149) (41.60383)
(1822.42) (3875859)

= 25.4 Students Per Class

This is an average increase of less than one student per class,

Problem #4
What decrease in the total number of students would be required
to offset an increase in student loads to an average of 45.0

hours per student per year? Assume that all other factors

remained constant,.
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Solution:
(41,649) - (ALZ%%L%EQ) = 3.143 Student Decrease
Problem #5

What increase in the number of students would be required to
offset a cost-of=-living increase of 4% (4% of 1970 payroll of
$100,969,235) amounting to approximately $4,100,000 to all
members of the University? Assume that the entire increase is to

be absorbed by student fees and without state assistance.

Solution:

Data for the fiscal year 1971-72 were as follows:

Average Instructional Cost Per FTEF (Item 10, Table 47) $23152
Average Fees Per Student (Item 7, Table 47) $744.70
Required Break-Even Student-Instructor

Ratio (Equation #8) 31.1 $§23152
Actual 1971-72 Student-Instructor Ratio 22.9

Therefore, present ratios would have to be substantially altered before
the cost-of-living increase could be financed through student fees.
An examination of Equation 27 (Appendix A33) would show the basic

variables involved.

General Fund Variance Analyses

A detalled explanation of the differences between planned and actual
amounts can be obtained from an examination of the selected variables
listed in Tables 47 and 48. A more systematic method of analyzing the
variances is shown in the latter part of this chapter. The general

logic was first outlined in flow charts. These were followed by
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calculations for the fiscal year 1971-1972,

The level of detail in these analyses depends to some extent on the
organizational level involved. For example, student data may be
examined separately at the class level (freshmen, sophomores, etc.)
or by separating the activities of resident and non-resident enroll-
ments, Faculty data may be analyzed by classification (professors,
asgociate profeasors, etc.) or by such groups as tenured and non-

tenured personnel,

The variables used in the tables and figures illustrated in this

chapter were taken from the equations shown in detail in Appendix A.

Student Fee Variances

Variations in student fees begin with an analysis of student credit
hours as outlined in the flow chart in Figure 8 and the analyses in
Figures 9 and 10, This was followed by an expanded version of

student fees variances in Table 53.

Instructional Expenditure Variances

These variations also begin with an analysis of credit hours taught.
The general logic was outlined in the flow chart in Figure 11 and the
analysis in Figure 12. Instructional expenditures were described in
three parts. The first was a two-way analysis (Figure 13)., The
second, a three-way analysis, was outlined in Figure 14 and illustrated
in Table 54, The third method described variations in four parts (see

Figure 15 and Table 55).
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MICHIGAN STATE UNIVERSITY
FLOW CHART OF GENERAL FUND STUDENT FEE REVENUE VARIANCES
Variance in Student Credit Hours Earned

Figure 8




41912pfF =T = =TT TT e —- - -
TOTAL '

STUDENT 41649a i
]
HEADCOUNT )
1
|
!
)
|
1
41.39% 41.60a
AVERAGE STUDENT CREDIT-HOUR LOAD
FORMULAE

(Projected Headcounts){Projected Loads)-(Actual Headcounts)(Projected Loads)=Headcount Variance
(Actual Headcounts) (Projected Loads)~Actual Headcounts)(Actual Loads)=Load Variance

CALCULATION

(41912) (41.3962588) - (41649)(41.3962588) = -10,887

(41649) (41.3962588) - (41649) (41.6038320) 8,645
2,242

Note: p = projected
a = actual

MICHIGAN STATE UNIVERSITY
GENERAL FUND STUDENT FEE REVENUE VARIANCES
Variance in Student Credit Hours Earned
Fiscal Year 1971-1972

Figure 9
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1735000pf ——— = m === ——— . ——— -

{
~$39,475 :
1
TOTAL 1732758a '
CREDIT :
]
$507,475

HOURS :
]
]
!

17.61p 17.90a

AVERAGE STUDENT FEES PER HOUR

FORMULAE

(Projected Credit Hours @ Projected Fee Rate) - (Actual Credit Hours @ Projected Fee Rate)

= Credit-Hour Variance
(Actual Credit Hours @ Projected Fee Rate) - (Actual Credit Hours @ Actual Fee Rate)

= Fee Rate Varilance

CALCULATION

(1735000 @ $17.6069164) - (1732758 @ $17.6069164) = $ =39,475

(1732758 @ 17.6069164) - (1732758 @ 17.8997875) = 507,475
Total Student Fee Revenue Variance $ 468,000

MICHIGAN STATE UNIVERSITY
GENERAL FUND STUDENT FEE REVENUE VARIANCES
Variances in Student Fees
Fiscal Year 1971-1972

Figure 10
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MICHIGAN STATE UNIVERSITY
GENERAL FUND STUDENT FEE REVENUE VARIANCES

Expanded Variance in Student Fees
Fiscal Year 1971-1972

Table 53

Headcount Student Student Fees
Item Enrollments Load Per Hour
FORMULAE
1 Projected Projected Projected
YA Actual-Projected Projected Projected
3 Actual Actual-Projected Projected
4 Actual Actual Actual-Projected
5 Actual Actual Actual
CALCULATIONS
1 41912 41.3962588 $17.6069164
2z =263 41,3962588 17.6069164
3 41649 .2075732 17.6069164
4 41649 41.6038320 .2928711
5 41649 41.6038320 17.8997875
SUMMARY
2 Student Headcount Variance
3 Student Load Variance
4 Student Fee Rate Variance
1-5 Total Student Fee Revenue Variance

Student Fee
Revenue

Total Projected
Headcount Variance
Load Variance

Fee Rate Variance
Total Actual

$30, 548,000
-191,690
152,215
507,475
31,016,000

$-191, 690
152,215
507,475

$ 468,000

Zst
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Projected Actual
FTEF FTEF —_——
@ @ FTEF
Projected Projected Variance
Teaching Teaching
Loads Loads
LESS
Actual
FTEF
@
Actual
Teaching
Loads
EQUALS
FTEF
Load
Variance
SUMMARY
Projected Actual
FTEF FTEF
@ @
Projected Actual
Teaching Teaching
Loads Loads
Restated Restated
as as
Total Total Total
Projected Actual Credit- FTEF FTEF
Credit Credit - Hour - Variancel] + Load

Hours Hours Variance Variance

Taught Taught

MICHIGAN STATE UNIVERSITY
FLOWCHART OF GENERAL FUND INSTRUCTIONAL EXPENDITURES VARIANCES
Variances in Credit Houra Taught

Figure 11



1857.45ppr—=~===me-wccaccccec—a-

-32,721 hours !
TEACHING
1822,42a
FULL-TIME :
t
EQUATED I 30,479
} hours
FACULTY ]
l
1
934p 950a
AVERAGE FTEF CREDIT-HOUR LOAD
FORMULAE

(Projected FTEF @ Projected Load)-(Actual FTEF @ Projected Loads) = FTEF Variance
(Actual FTEF @ Projected Load)-(Actual FIEF @ Actual Load) = Load Variance

CALCULATION

(1857.45) {(36.9492202) (25.2800000) ] - (1822.42) [(36.9492202) (25.2800000) ]

(1857.45) (934) - (1822.42) (934) -32,721

(1822.42){(36,9492202) (25.2800000) ] - (1822.42)[(38.7585902) (24.5313511) ]

(1822.42) (934) - (1822.42) (934) = 30,479
Total Credit-Hour Variance -2,242

MICHIGAN STATE UNIVERSITY
GENERAL FUND INSTRUCTIONAL EXPENDITURES VARIANCES
Variance in Credit Hours Taught
Fiscal Year 1971-1972

Figure 12
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1735000pps m e e e e e e

~$54,658 |
TOTAL ]
1732758a

CREDIT :
HOURS I
]

~$50,695
]
|
1

24,35a 24.38p
AVERAGE INSTRUCTIONAL EXPENDITURES PER HOUR
FORMULAE

(Projected Credit Hours @ Projected Rate)-(Actual Credit Hours @ Projected Rate)
= Credit Hour Variance
(Actual Credit Hours @ Projected Rate)-(Actual Credit Hours @ Actual Rate)

= Expenditure Rate Variance

CALCULATION

(1735,000 @ $24.3792565) = (1732758 @ $24,3792565) = $-54,658
(1732,758 @ 24,3792565) = (1732758 @ 24,3500000) = -50,695
Total Instructional Expenditure Variance -105,353

MICHIGAN STATE UNIVERSITY
GENERAL FUND INSTRUCTIONAL EXPENDITURES VARIANCES
Variance in Instructional Expenditures
Fiscal Year 1971-1972

Figure 13
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X
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X
Projected
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X
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X
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X
Actual
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X
Projected
Cost Per Hour

SUMMARY

Variance
In The

Number of
Course
Credits

FLOW CHART OF GENERAL FUND INSTRUCTIONAL EXPENDITURES VARIANCES
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Variance
in the

+ Number of
Course
Credits

Class
+ Size
Variance

Projected
Course Credits
X
Projected

Class Size
X
Projected
Cost Per Hour

Actual
Course Credits
X
Projected
Class Size
X
Projected
Cost Per Hour

Actual
Course Credits
X
Actual
Class Size
X
Actual
Coat Per Hour

Cost
+ Per Hour
Variance
Class Cost
+ Size + Per Hour
Variance Variance

MICHIGAN STATE UNIVERSITY

<

Total
Variance

Expanded Variances in Instructional Expenditures

Figure 14




MICHIGAN STATE UNIVERSITY
GENERAL FUND INSTRUCTIONAL EXPENDITURE VARIANCES
Expanded Variance in Instructional Expenditures
Fiscal Year 1971-1972

LST

Table 54

Total Average Cost Total

Course Class Per Instructional
Item Credits Size Hour Expenditures
FORMULAE
1 Projected Projected Projected Total Projected
2 Actual-Projected Projected Projected Course Credit Variance
3 Actual Actual~-Projected Projected Class Size Variance
4 Actual Actual Actual-Projected Cost Rate Variance
5 Actual Actual Actual Total Actual
CALCULATIONS
1 68631.3291139 25.2800000 $24,3792565 $42,298,010
2 2003,1008014 25.2800000 24.3792565 1,234,526
3 70634.4299153 -.7486489 24,3792565 -1,289,184
4 70634.4299153 24,5313511 -.0292565 -50,694
5 70634.4299153 24.5313511 24.3500000 42,192,657
SUMMARY
2 Variance in Total Number of Course Credits $ 1,234,526
3 Class Size Variance -1,289,184
4 Cost Rate Variance -50,695
1-5 Total Instructional Expenditure Variance $§ -105.353
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Actual Faculty Projected Faculty
X X
Projected Faculty Load Variance In Projected Faculty Load
X The Number - X
Projected Class Size Of Faculty Projected Class Size
X X
Projected Cost Per Hour Projected Cost Per Hour
Actual Faculty Actual Faculty
X X
Actual Faculty Load Faculty Projected Faculty Load
X Load - X
Projected Class Size Variance Projected Class Size
X X
Projected Cost Per Hour Projected Cost Per Hour
Actual Faculty Actual Faculty
X X
Actual Faculty Load Variance Actual Faculty Load
X In = X
Actual Class Size Class Size Projected Class Size
X X
Projected Cost Per Hour Projected Cost Per Hour
Actual Faculty Actual Faculty
X X
Actual Faculty Load Variance Actual Faculty Load
X In Cost - X
Actual Class Size Per Hour Actual Class Size
X X
Actual Cost Per Hour Projected Cost Per Hour
SUMMARY

Variance Variance Total
In Class + In Cost Variance

Variance In
The Number

Of Faculty Per Hour

MICHIGAN STATE UNIVERSITY
FLOW CHART OF CENTRAL FUND INSTRUCTIONAL EXPENDITURE VARIANCES
Further Expanded Variance in Instructional Expenditures

Figure 15



MICHIGAN STATE UNIVERSITY
GENERAL FUND INSTRUCTIONAL EXPENDITURE VARIANCES
Further Expanded Variance im Instructional Expenditures
Fiscal Year 1971-1972

661

Table 55

Teaching FTEF Average Cost Instructional
Item FTEF Teaching Load Class Size Per Hour Expenditures
FORMULAE
1 Projected Projected Projected Projected Total Projected
2 Actual-Projected Projected Projected Projected FTEF Variance
3 Actual Actual~Projected Projected Projected Load Variance
4 Actual Actual Actual-Projected Projected Class Size Variance
5 Actual Actual Actual Actual-Projected Cost Rate Variance
6 Actual Actual Actual Actual Total Actual
CALCULATIONS
1 1857.45 36.9492202 25.2800000 $§24,3792565 $42,298,010
2 -35.03 36,9492202 25,2800000 24.3792565 -797,706
3 1822.42 1.8093700 25,2800000 24,3792565 2,032,232
4 1822,42 38,7585902 -.7486489 24.3792565 -1,289,185
5 1822.42 38.7585902 24,.5313511 -.0292565 -50,694
6 1822.42 38, 7585902 24.5313511 24,3500000 42,192,657
SUMMARY
2 Teaching FTEF Variance s =797,706
3 Teaching Load Variance 2,032,232
4 Class Size Variance ~1,289,184
5 Cost Rate Variance -50,695
1-6 Total Instructional Expenditure Variance $ =-105,353



CHAPTER VII

SUMMARY AND RECOMMENDATIONS

In this study an attempt was made to recognize the egsential elements
required to project and summarize information that should be useful in
managing university resources. The constituent parts of the system
were described as subsets of a continuous data flow that related student

headcount enrollments to financial accountability.

The data flow began with the conceptualization of a model for projecting
student headcount enrollments. Headcounts for each college were
divided into three categories selected according to source: new (first-

time and transfer), readmitted and returning.

The new student element was related to the number of applications
recceived and to targets set for the Admissions Department, Readmitted
students were based on historical trends and the number of applications
received by the Registrar, Returning student enrollments were projected
on the basis of intra-campus migration studies. These three elements
were assembled by class level within each college and used as a basis
for calculating headcount growth rates. The general logic of the data
flow In the model was outlined in the flow chart shown in Figures 16 and

17.

In a second model, headcount growth rates were merged with a second
variable that recognized the size of the course loads carried by the
different majors and the shift in course requirements that was anticipated
in each college that operated as a service agent for majors from other

colleges. Credit hours were calculated by assigning the course credit

160
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value to the number enrolled in the course.

Course requirements reflecting these student demands were then redefined
into teaching assignments and used as a basis for projecting the number
of full-time equated instructors. The minimum number of variables
recognized for calculating faculty requirements was: the number of
teaching assignments, the proportion of teaching time to the total load
carried by the faculty, the average teaching load and the average-asized

section. The data flow for this model was illustrated in Figure 18,

The performance measurements were assembled into the following equation:

The number of credit hours earmned by students was equal to the
number of credit hours taught by instructors. Credit hours earned
were represented by the product of headcount enrollments times
average student course loads times the average course credit value.
Credit hours taught were equal to the number of instructors times
the average percentage of time spent in teaching times the average
credit-hour load carried by a faculty member times the average
size of each class.

In the next phase, performance measurements were related to general fund
instructional costs and student fees. Other groups of general fund
accounts were added and the elements were assembled into equations,
The following logic was used as the basis,
General fund revenues were equal to general fund expenditures.
Therefore,
credit hours earned by students multiplied by the average tuition
per hour times 1 plus State appropriation per cent times 1 plus
other revenue per cent was equal to the product of credit hours
taught times instructional expenditures per hour times 1 plus an
overhead per cent.
These equations were then expressed in over thirty variations. The

purpose of these expansions was to provide quantitative controls for

further use in seeking optimum allocations of university resources.
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The end product was the creation of a structured institutional in-
formation flow comprised of a coordinated series of fragmented systems
maintained in separate operating departments. It was a flow through
which budget differences between organizational units could be compared
and appraised; a system that can become operational through a team

effort at the present time at this University.

The data flow that was described should contribute to the efforts of
those at this University who have shown a concern

l. for insuring the use of coordinated data at all organizational
levels,

2. for recognizing college and departmental autonomy and
accountability,

3. for stimulating continuocus involvement from the early
planning stages at the departmental level,

4, for summarizing quantitative appraisal techniques that
can be used, understood and applied at all levels, and

5. for encouraging mutual efforts toward a solution of the

problems of meeting increasing demands with limited
resources,

Recommendat ions

The definitions, data sources and equations set forth In this paper are
meaningful to the planning and management process at Michigan State

University and should be utilized for these purposes.

It is strongly recommended that to achieve a workable institutional
system, this University should provide for a coordinated data flow
among the various operational units, This type of action is primarily
directed toward an elimination of the type of limitations that are

placed on an institutional data flow by fragmented subsystems,
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During the process of departmentalization, a section of an institution
becomes somewhat ''walled off''. 1t becomes primarily responsible to the
level of management that is immediately above it, and to other depart-
ments of equal rank. When a department has difficulty with {ts own
records it solves the problem in the way that is most satisfactory to
its own operations. When this restrictive view prevails, the best that
can be accomplished by systems personnel is a local revision to an

existing method.

At Michigan State University technological refinements in data banks
have been mainly associated with a sponsoring operational unit, Little
progress has been achieved toward an institutional horizontal in-
tegration of all operational units, For example, a data element may be
independently gencrated as a result of a transaction such as the
agsessment of fees and tuition, the registering of a student, the
payment of a billing, the appointment of a staff member, etc. The
result of the transaction 18 recorded by the operational unit concerned,
and stored in machine retrievable form by a central data processing
department. In many instances, little attention is given to the need
for establishing common linkages between the operational banks of
different organizational units, It is suggested that attention should be
given toward the improvement of cross-references between the vertically-

oriented files of departments or operational units.

If an institution is to maximize its performance it must continually
analyze its entire system. Unrelated solutions resulting in adjustments

to isolated units may be helpful, but a radical reappraisal of the
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entire system may be required. It is recommended that only one system
should prevail in this University. All of the operational units are

subsystems working within the single institutional system,

At the present time, in this University, each office or department that
creates a file becomes responsible for the maintenance of its own data.
Under this type of arrangcment requests for information on student
registrations, for example, are directed to the Registrar. Requests

for data on sBtudent financial assistance are directed to the Office of
Financial Aids. Data banks of University finances are maintained by the
University Business Office. Information on the faculty is the property
of the Office of the Provost. The data used to fill institutional
requests are, consequently, taken from the files that are designed
primarily, if not wholly, for meeting the demands of day=-to-day

operations,

With increased frequency, requests for institutional data are cutting
acrogs organizational lines. This results in problems of accesgibility,
scope, and arrangement of the data, and in the hazards of interpretation
that reaults from the merging of unlike data. Moreover, centralizing
the data storage area for the university has not broadened this pro-
vincial approach, 1In an effort to improve its service to operational
units, the Administrative Data Processing Department has assigned its
staff on the basis of thelr expertise of the operations of an organi-
zational unit. This resulting specialization within the ranks of data
storage and retrieval personnel increases the operational duality that

is already in existence,
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The fundamental purpose of an institutional information system is to
aid in the decision-making throughout the University. All of those who
are in positions of authority should be involved in its creation. The
plan must be deliberated and must be strongly supported from the top

down.

Secondly, collection of the data should take place at a point close to
its origin. This eliminates the need for duplication of effort and

should result in increased accuracy and earlier availability,

A third criterion concerns the efficient processing, storage, and
retrieval of the data. A centralized system requires that a datum
be maintained once only. The ability to cross reference and to

interrelate all of the data in the system is, therefore, essential,

A number of situations are encountered when it is desirable for two

or more executives to exercise some direction over the activities of

a single employee. For example, in industry, a plant manager should
have sufficient authority to enable him to fulfill his responsibility
as manager and consequently should direct all of those who affect the
results of plant activities, However, the chief accountant at the
central office has the responsiblity for maintaining the accounting
records for the entire company. He, too, should have sufficilent
authority to fulfill his function. He cannot be held responsible for
the adequacy and accuracy of plant records if he has no authority over

those records.,

The functional authority (the chief accountant) would prescribe policies

and methods and would also determine the timing and performance of the



169

accounting and reporting activities under his jurisdiction. He should
issue the necessary orders relating to his function to the line ex-

ecutive who, in turn, would be responsible for their performance.

This 1is the type of coordinated organizational structure that is pro-
posed in this study for the Institutional Information System. Depart-
ments would have direct authority over their own operations. However,
functional authority over the collection, evaluation, storage, and
dissemination of Institutional data would be vested in a central

authority who 1is responsible for the entire data system.

Optimal institutional performance is more probable under this type of
organization (1) when functional control is confined to a minor aspect
of total departmental activities; (2) when the operational executive
does not possess the necessary technical skill in the required function;
and (3) when a consistency in terms, definitions, and trend continuity

is important.

A basic concern of this recommendation is to foster the view that a
system is comprised of a number of user depositories, each under the
direct control of a department, and all are under the jurisdiction of

the Institutional Information System.

Each department is responsible for its own operations. However, each
is also responsible for gathering and maintaining data for use by the
entire institution. These data would be stored by the departments in a
central institutiocnal storage unit and would be supplemented by reports

held in decentralized user depositories.
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The organizational structure of the Institutional Information System
would appear as a cluster of operational departments grouped around a
central storage and retrieval department. Each department is directly
regsponsible for the performance of its own function. Operational
departments, however, will also be responsible to the Institutional
Information Center for data they have gathered. This dual relationship

i8 indicated in the diagram (Figure 19) that follows:

Institutional
Information

Center
Operational Unit J//f Operational Unit

Statistical Statistical

Operations Central - & Operations

Financial Storage Financial

Data Data

MICHIGAN STATE UNIVERSITY
CHART OF PROPOSED DATA FLOW

Figure 19

Pergsonnel Organization

Systems experts and auditors should be in a position to recommend
sweeping changes where necessary. Their views should not be confined to
a single trouble area within a subsystem. They must also be sufficiently
specialized to solve the problems that are peculiar to a function. 1In

short, some systems analysts should be attached to an operational
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department and be trained in depth to solve unique and specialized
problems. Their greater efforts, however, should be to rebuild the
entire system, fusing overlapping departments, eliminating inter-
departmental duplications of effort and creating new departments in

the interest of increasing efficiency. Their objectives should include

a responsibility to Integrate the parts into one harmonious whole.

Consistent with this concept of a single system that is strengthened

by functional authority, department systems personnel were located in
operational units (Figure 20), but under the functional control of the
Institution's central systems staff. This arrangement would result in
an increased depth of experience in a specialized function (e.g.

student financial aids) in addition to the skills related to in-
stitutional data reporting and the presentation of financial reviews for

deans, trustees, and legislators.

Institutional

Information

System

Personnel:

Reporting

Systems

Auditing
IPersonnel: : Personnel:
Reporting Personnel Reporting
Systems Systems Systems
Auditing - - -« - Auditing
Operational Central Operational

Unit Storage Unit

MICHIGAN STATE UNIVERSITY
FLOW CHART OF PROPOSED PERSONNEL ORGANIZATION

Figure 20
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The Admissions and Registration subgroup of the Committee on Institutional
Cooperation56 reported the following in a Conference on Computers held in
Chicago on October 2, 1967: 'The problem of determining whether systems
personnel should be located in the university organization central
processing area or dispersed throughout the user areas seemed to be a

key problem., Effective development of data processing systems will be
best obtained within an environment providing co-development between the
user and the technical data processing staff, within a framework of an
overall management information system, and with policy guidelines
eatablished by top management, This arrangement will allow the user to
specify his needs (problem definition) and data processing to contribute

technical knowledge for the solution of the problem."

It is submitted that the "key problem" regarding the allocation of
systems personnel would be better solved by the development of an
information system such as that recommended in this chapter. 1t is also
gsubmitted that a co-development between user departments and technical
data processing staffs would be a movement in the direction of in-
consistent institutional reporting. Such an organization would increase
communication hazards and be exposed to the type of inefficient use of
resources that 1s associated with a swelling group of decentralized
autonomous units located on a single campus. Co-development would lead

to a sitution where it would be increasingly difficult to work within an

)6 King, Horace C., and Martin, Frank B. Attaining Management Goals

Through Co-Development, 13th Annual College and University
Machine Records Conference, April, 1968, p. 4.




173

institutional framework. Robert M. Hutchin's quotation regarding

a large university could be appropriately applied to a group of
co-developed information systems: "There is nothing to hold it
together, and something that is not held together 1is likely to

fall apart".s7 Co-development at best could result in co-existence,

This i8 not the coordinated intra-campus unity that is essential

to institutional planning.

Properly employed, it could represent a means for a continuous appraisal
of both the data and the procedures used for its accumulation. A
systematic review of progress toward planned objectives could relate
decisions and efforts with the central philosophy of the institution.
The elimination of duplicated effort, and the reduction of the neces-
sity for hasty and expensive "crash' programs based on potentially
unrcliable data, would represent further economies. But this type

of university information system would be most economical not because
of reduced costs, but because 1t would aid in solving problems and
making decisions; because it would provide a record of past, present
and projected performance; and because it would do all of these things

with more accuracy and when they are most needed,

>7 Hutchins, Robert M. The Next Fifty Years, American Planner's

Ingtitute, October, 1967, p. 12,
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MICHIGAN STATE UNIVERSITY
SIMULATION EQUATIONS

Fiscal Years 1967-68 through 1971-72

EQUATION #1
(Headcount Enrollments) (Average Student Credit-Hour Load) = Total Credit Hours

EAST LANSING CAMPUS

1967-1968 (38758) (42.5669023) = 1,649,808
1968-1969 (39949) (43.1506170) = 1,723,824
1969-1970 (40820) (42.8587457) = 1,749,494
1970-1971 (40511) (42.7558441) = 1,732,082
1971-1972% (41912) (41.3962588) = 1,735,000
1971-1972 (41649) (41.6038320) = 1,732,758

COLLEGE OF NATURAL SCIENCE (Does Not Apply)

DEPARTMENT OF MATHEMATICS (Does Not Apply)

8.1



EQUATION #2

(Headcount Enrollments) (Average Student Course Load) = Course Enrollments

EAST LANSING CAMPUS

1967-1968 (38758) (11,9555447) = 463,373
1968-1969 (39949) (12.0468597) = 481,260
1969-1970 (40820) (11.,9798138) = 489,016
1970-197le (40511) (11.9732418) = 485,048
1971-1972 (41912) (11.6004963) = 486,200
1971-1972 (41649) (11.5895220) = 482,692

COLLEGE OF NATURAL SCIENCE (Does Not Apply)

DEPARTMENT OF MATHEMATICS (Does Not Apply)
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EQUATION #3

(Course Enrollments)

EAST LANSIN
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢
1971-1972

COLLEGE OF
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢
1971-1972

DEPARTMENT
1967-1968
1968~1969
1969-1970
1970-1971
1971-1972¢
1:71-1972

G CAMPUS
(463373)
(481260)
(489016)
(485048)
(486200)
(482692)

(Average Course Credits)

(3.5604319)
(3.5818975)
(3.5775803)
(3.5709497)
(3.5694903)
(3.5897798)

NATURAL SCIENCE

(69571)
(69982)
(71496)
(70055)
(70700)
(71305)

(3.6874272)
(3.7130262)
(3.7003888)
(3.7003212)
(3.7057992)
(3.6918589)

OF MATHEMATICS

(21548)
(21552)
(21512)
(20268)
(20500)
(20239)

(4.4945239)
(4.5028768)
(4.5070193)
(4.4590981)
(4.4878049)
(4.52601641)

B won RN

1,649,808
1,723,824
1,749,494
1,732,082
1,735,000
1,732,758

256,538
259,845
264,563
259,226
262,000
263,248

96,848
97,046
96,955
90,377
92,000
91,602

= Total Credit Hours
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EQUATION #4

(Instructor Headcount) (X with Tenure) = Tenured Faculty

EAST LANSING CAMPUS

1967-1968 (4731) (23.7793278) = 1,125
1968-1969 (4888) (24,5908347) = 1,202
1969-1970 (4773) (26.4613451) = 1,263
1970-1971 (4814) (27.6485251) = 1,331
1971-1972°% (4822) (28.6188300) = 1,380
1971-1972 (4719) (29.5401568) = 1,394
COLLEGE OF NATURAL SCIENCE

1967-1968 (1004) (26.7928287) = 269
1968-1969 (1051) (27.9733587) = 294
1969-1970 (1048) (28.0534351) = 294
1970-1971 (1086) (28.2688766) = 307
1971-1972® (1065) (30.0469480) = 320
1971-1972 (1046) (29.8279159) = 312

DEPARTMENT OF MATHEMATICS (Data Not Available)

I8t



EQUATION #5

(Instructor Headcount) (% Graduate Assistants) = Graduate Assistants

EAST LANSING CAMPUS

1967-1968 (4731) (42.7816529) = 2,024
1968-1969 (4888) (43.6988543) = 2,136
1969-1970 (4773) (45.9668971) = 2,194
1970-1971 (4814) (47.7980B89) = 2,301
1971-1972% (4822) (46,2256325) = 2,229
1971-1972 (4719) (45.9419369) = 2,168
COLLEGE OF NATURAL SCIENCE

1967-1968 (1004) (59.9601594) = 602
1968-1969 (1051) (54.7098002) = 575
1969-1970 (1048) (57.0610687) = 598
1970-1971 (1086) (56.3535912) = 612
1971-1972% (1065) (56.5258216) = 602
1971-1972 (1046) (56.6921606) = 593

DEPARTMENT OF MATHEMATICS (Data Not Available)

Z8l



EQUATION #6
(Instructor Headcount) (X Total FIEF to Headcount) (2 Teaching FTEF to Total FTEF)
= Teaching FTEF

EAST LANSING CAMPUS

1967-1968 (4731) (49,5842317) = 2345,83 (72.4916128) = 1700.53
1968-1969 (4888) (50.3510638) = 2461,16 (73.1602171) = 1800.59
1969-1970 (4773) (52.5208464) = 2506.82 (73.4970999) = 1842,44
1970-1971 (4814) (53.1944329) = 2560,78 (72.8332774) = 1865,10
1971-1972% (4822) (53.0039403) = 2555.85 (72.6744527) = 1857.45
1971-1972 (4719) (52.8270820) = 2494,91 (73.1041233) = 1822.42
COLLEGE OF NATURAL SCIENCE

1967-1968 (1095) (40.2337900) = 440.56 (74.9432540) = 330.17
1968-1969 (1051) (44.2654615) = 465.23 (73.6796853) = 342,78
1969-1970 (1048) (45.3463740) = 475,23 (74.0062706) = 351,70
1970-1971 (1086) (44.6574586) = 484,98 (75.5082684) = 366,20
1971-1972% (1065) (45.0206573) = 479.47 (74.9994786) = 359.60
1971-1972 (1046) (45,2868069) = 473,70 (74.4901837) = 352.86
DEPARTMENT OF MATHEMATICS

1967-1968 (197) (63.3248731) = 124,75 (B2,5891784) = 103,03
1968-1969 (199) (63,3216080) = 126.01 (80.3587017) = 101,26
1969-1970 (217) (60.5253456) = 13L,34 (79.8994975) = 104.94
1970-1971 (225) (61,2133333) = 137.73 (B0.B683656) = 111,38
1971-1972° (220) (60.9772727) = 134.15 (81.9977637) = 110,00
1971-1972 (217) (61.8387097) = 134,19 (B84.1642447) = 112.94

€81



EQUATION #7
(Instructor Headcount) (2 Teaching FTEF to Headcount) = Teaching FIEF

EAST LANSING CAMPUS

1967-1968 (4731) (35.9444092) = 1700.53
1968-1969 (4888) (36.8369476) = 1800.59
1969-1970 (4773) (38.6012990) = 1842.44
1970-1971 (4814) (38.7432489) = 1865.10
1971-1972% (4822) (8.5203235) = 1857.45
1971-1972 (4719) (38.6187752) = 1822.42
COLLEGE QF NATURAL SCIENCE

1967-1968 (1095) (30.1525114) = 330,17
1968-1969 (1051) (32.0146527) = 342.78
1969-1970 (1048) (33.5591603) = 351,70
1970-1971 (1086) (33.7200737) = 366.20
1971-1972% (1065) (33.7652582) = 359.60
1971-1972 (1046) (33.7342256) = 352.86
DEPARTMENT OF MATHEMATICS

1967-1968 (197) (52.2994924) = 103.03
1968-1969 (199) (50.8844221) = 101.26
1969-1970 (219) (47.9178082) = 104.94
1970-1971 (225) (49.5022222) = 111,38
1971-1972% (220) (50.0000000) = 110.00
1971-1972 (217) (52.0460829) = 112.94
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EQUATION #8
Headcount Enrollments
Teaching FTEF

= Student-Iastructor Ratio

EAST LANSING CAMPUS

1967-1968 (38758) / (1700.53) = 22,7917179
1968-1969 (39949) / (1800.59) = 22,1866166
1969-1970 (40820) / (1842.44) = 22,1554026
1970-1971 (40511) / (1865.10) = 21.7205512
1971-1972% (41912) / (1857.45) = 22,5642682
1971-1972 (41649) [/ (1822.42) = 22,.8536781

COLLEGE OF NATURAL SCIENCE (Does Not Apply)

DEPARTMENT OF MATHEMATICS (Does Not Apply)
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EQUATION #8°2

Course Enrollments

Teaching FTEF

EAST LANSING CAMPUS

1967-1968
1968-1969
1969~1970
1970-1971
1971-1972°¢
1971-1972

COLLEGE OF
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°
1971-1972

DEPARTMENT
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢
1971-1972

(463373)
(481260)
(489016)
(485048)
(486200)
(482692)

a Course Enrollment-Instructor Ratio

e e S Sl e e,

(1700.53)
(1800.59)
(1842.44)
(1865.10)
(1857.45)
(1822.42)

NATURAL SCIENCE

(69571)
(69982)
(71496)
(70055)
(70700)
(71305)

T ey ey s S e,

(330.17)
(342,78)
(351.70)
(366.20)
(359.60)
(352.86)

OF MATHEMATICS

(21548)
(21552)
(21512)
(20268)
(20500)
(20239)

— T M, e, ee, e

(103.03)
(101.26)
(104.94)
(111.38)
(110.00)
(112.94)

H 0o wo

272,4874000
267.2790585
265.4175984
260,0654120
261.7567095
264.8632039

210.7126632
204.1601027
203,2868922
191,3025669
196.6073415
202,0773111

209.1429681
212,8382382
204,9933295
181,9716287
186,3636364
179.2013458

981



EQUATION #9
(FTEF Credit-Hour Load) (W'td Average Class Size)

= Student-Instructor Ratio
(Average Student Credit-Hour Load)

EAST LANSING CAMPUS

1967~-1968 (34.9378547) (27.7685289) [ (42.5669023) = 22,7917179
1968-1969 (34,9115400) (27.4226286) / (43.1506170) = 22,1866166
1969-1970 (35.8861292) (26.4601613) / (42.8587457) = 22,1554026
1970-1971 (37.7914429) (24.573B302) / (42.7558441) = 21.7205512
1971-1972% (36.9492202) (25.2800000) / (41.3962588) = 22,5642582
1971-1972 (38.7585902) (24.5313511) / (41.6038320) = 22.8536781

COLLEGE OF NATURAL SCIENCE (Dces Not Apply)

DEPARTMENT OF MATHEMATICS (Does Not Apply)

(81



EQUATION #9°
FIEF Credit-Hour Load) (W'td Average Class Size)
(Average Course Credits)

= Course Enrollment-Instructor Ratio

EAST LANSING CAMPUS

1967-1968 (34.9378547) (27.7685289) / (3.5604319) = 272.4874000
1968-1969 (34.9115400) (27,4226286) / (3.5818975) = 267,2790585
1969-1970 (35.8861292) (26.4601613) / (3.5775803) = 265.4175984
1970-1971 (37.7914429) (24.5738302) / (3.5709497) = 260.0654120
1971-1972% (36.9492202) (25.2800000) / (3.5684903) = 261.7567095
1971-1972 (38.7585902) (24.5313511) / (3.5897798) = 264.8632039
COLLEGE OF NATURAL SCIENCE

1967-1968 (27.2959448) (28.4653130) / (3.6874272) = 210,7126632
1968-1969 (27.3950168) (27.6711570) [/ (3.7130262) = 204,1601027
1969-1970 (26.7789537) (28.0907370) / (3.7003888) = 203.2868922
1970-1971 (28,022B461) (25.2608510) / (3.7003212) = 191.3025669
1971-1972% (28.0225892) {26.0000000) / (3.7057992) = 196.6073415
1971-1972 (28.9772288) (25,7457650) / (3.6918589) = 202,0773111
DEPARTMENT OF MATHEMATICS

1967-1968 (2B.7635969) (32.6801291) / (4.4945239) = 209.1429681
1968-1969 (30.8293543) (31.0867476) [/ (4.5028768) = 212,8382382
1969-1970 (30,0386423) (30.7584719) / (4.5070193) = 204,9933295
1970-1971 (28.7523348) (28.2213374) / (4.4590981) = 181.9715287
1971-1972% (28.3513097) (29.5000000) / (4.4878049) = 186.3636364
1971-1972 (27.5548479) (29.434668%) / (4.5260141) = 179.2013458
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EQUATION #10

Headcount Enrollments

Student-Instructor Ratio

EAST LANSING CAMPUS
1967-1968 (38758)
1968-1963 (39949)
1969-1970 (40820)
1970-1971  (40511)
1971-1972% (41912)
1971-1972 (41649)

COLLEGE OF NATURAL SCIENCE (Does Not

DEPARTMENT OF MATHEMATICS

T e e ey e, T

(22.7917179)
(22,1866166)
(22,1554026)
(21,7205512)
(22.5642682)
(22.8536781)

= Teaching

(Does Not

FIEF

1700.53
1800.59
1842, 44
1865.10
1857.45
1822.42

Apply)

Apply)
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EQUATION #102

Course Enrollments
= Teachi FTEF
Course Enrollment~Instruction Ratio eaching

EAST LANSING CAMPUS

1967-1968 (463373) / (272.4874010) = 1700.53
1968-1969 (481260) / (267.2790585) = 1800,59
1969-1970 (489016) / (265,4175984) = 1842.44
1970-1971e (485048) / (260.0654120) = 1865.10
1971-1972" (486200) / (261.7567095) = 1857.45
1971-1972 (482692) [/ (264.8632039) = 1822.42
COLLEGE OF NATURAL SCIENCE

1967-1968 (69571) / (210,7126632) = 330.17
1968-1969 (69982) / (204.1601027) = 342,78
1969-1970 (71496) / (203.2868922) = 351.70
1970-1971 (70055) / (191.3025669) = 366.20
1971-1972% (70700) / (196.6073415) = 359.60
1971-1972 (71305) / (202,0773111) = 352.86
DEPARTMENT OF MATHEMATICS

1967-1968 (21548) / (209.1429681) = 103.03
1968-1969 (21552) / (212.8382382) = 101.26
1969-1970 (21512) / (204.9933295) = 104,94
1970-1971  (20268) / (181.9716287) = 111.38
1971-1972% (20500) / (186.3636364) = 110.00
1971-1972 (20239) / (179.2013458) = 112.94

061



EQUATION #11

(Headcount Enrollments) {Average Student Credit-Hour Load)

(Teaching FTEF)

EAST LANSING CAMPUS

1967-1968
1968-1969
1969-1970
1970-1971

1971-1972°%

1971-1972

(38758)
(39949)
(40820)
(40511)
(41912)
(41649)

(42.5669023)
(43.1506170)
(42,8587457)
(42.7558441)
(41.3962588)
(41.6038320)

T

(FTEF Credit-Hour Load)

(1700,53)
(1800.59)
(1842.44)
(1865,10)
(1857.45)
(1822.42)

COLLEGE OF NATURAL SCIENCE (Does Not Apply)

DEPARTMENT OF MATHEMATICS

(Does Not Apply)

(34.9378547)
(34.,9115400)
(35.8861292)
(37.7914429)
(36.9492202)
(38,7585902)

= Weighted Average Class Size

27.7685289
27.6226286
26,4601613
24,5738302
25,2800000
24.5313511
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EQUATION #112

(Course Enrollments) (Average Course Credits)

(Teaching FTEF)

EAST LANSING CAMPUS
1967-1968 (463373)
1968-1969 (4B81260)
1969-1970 (489016)
1970—-1971e (485048)
1971-1972 (486200)
1971-1972 (482692)

(3.5604319)
(3.5818975)
(3.5775803)
(3.5709497)
(3.5684903)
(3.5897798)

COLLEGE OF NATURAL SCIENCE

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢
1971-1972

DEPARTMENT
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°¢
1971-1972

(69571) (3.6874272)
(69982) (3.7130262)
(71496) (3.7003888)
(70055) (3.7003212)
(70700) (3.7057992)
(71305) (3.6918589)

OF MATHEMATICS

(21548) (4.4945239)
(21552) (4.5028768)
(21512) (4.5070193)
(20268) (4.45%0981)
(20500) (4.4878049)
(20239) (4.5260141)

— e T e e, e

. Ty, e T, e, e,

T T e e T

(FTEF Credit-Hour Load)

(1700.53)
(1800.59)
(1842,44)
(1865.10)
(1857.45)
(1822.42)

(34.9378547)
(34.9115400)
(35.8861292)
(37.7914429)
(36.9492202)
(38.7585902)

= Weighted Average Class Size

27.7685289
27.4226286
26.4601613
24.5738302
25.2800000
24,5313511

(330.17)
(342.78)
(351.70)
(366.20)
(359.60)
(352.86)

(103.03)
(101,26)
(104.94)
(111.38)
(110,00)
(112.94)

(27.2959448)
(27.3950168)
(26.7789537)
(28.0228461)
(28.0225892)
(28.9772288)

(28.7633969)
(30.8293543)
(30.0376423)
(28.7523348)
(28.3513097)
(27.5548479)

28.4653130
27.6711570
28.0907370
25.2608510
26.,0000000
25.7457650

32,6801291
31.0867476
30.7584719
28,2213374
29.5000000
29.4346689
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EQUATION #12
Total Credit Hours

Total Course Credits

EAST LANSING CAMPUS

1967-1968
1968~1969
1969-1970
1970-1971
1971-1972%
1971-1972

COLLEGE OF
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°
1971-1972

DEPARTMENT
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢
1971-1972

= Weighted Average Class Size

(1649808) / (59412.8700855)
(1723824) /[ (62861,3698980)
(1749494) [/ (66118.0398776)
(1732082) /[ (70484.8200668)
(1735000) / (68631.3291139)
(1732758) [/ (70634,4299153)
NATURAL SCIENCE

(256538) / (9012.3020955)
(259845) / (9390.4638682)
(264563) [/ (9418,1580213)
(259226) / (10261.9662338)
(262000) / (10076.9230769)
(263248) / (10224.9049504)
OF MATHEMATICS

(96848) [/ (2963,5133834) =
(97046) / (3121,7804207) =
(96955) / (3152.1396874) =
(90377) / (3202,4350483) =
(92000) / (3118.6440678) =
(91602) / (3112,0445184) =

27.7685289
27.4226286
26.,4601613
24,5738302
25.2800000
24.5313511

28,4653130
27.6711570
28.0907370
25,2608510
26,0000000
25.7457650

32,6801291
31.0867476
30.7584719
28.2213374
29.5000000
29.4346689
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EQUATION #13

(Teaching FTIEF) (FTIEF Credit-Hour Load)(Weighted Average Class Size)=Total Credit Hours

EAST LANSING CAMPUS

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢
1971-1972

COLLEGE OF
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°
1971-1972

DEPARTMENT
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°
1971-1972

(1700.53)
(1800.59)
(1842.44)
(1865.10)
(1857.45)
(1822,42)

(34.9378547)
(34.9115400)
(35.8861292)
(37.7914429)
(36.9492202)
(38.7585902)

(27.7685289)
(27.4226286)
(26.4601613)
(24.5738302)
(25.2800000)
(24.5313511)

NATURAL SCIENCE

(330.17)
(342.78)
(351.70)
(366.20)
(359.60)
(352.86)

(27.2959448)
(27.3950168)
(26.7789537)
(28.0228461)
(28.0225892)
(28.9772288)

OF MATHEMATICS

{103.03)
(101.26)
(104.94)
(111.38)
(110.00)
(112,94)

(28.7635969)
(30.8293543)
(31.0376423)
(28.7523348)
(28.3513097)
(27.5548479)

(28,4653130)
(27.6711570)
(28,0907370)
(25.2608510)
(26.0000000)
(25,7457650)

(32.6801291)
(31.0867476)
(30.7584719)
(28.2213374)
(29.5000000)
(29.4346689)

o onowun

[ I B TR B B

1,649,808
1,723,824
1,749,494
1,732,082
1,735,000
1,732,758

256,538
259,845
264,563
259,226
262,000
263,248

96,848
97,046
96,955
30,377
92,000
91,602
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EQUATION #14

(Weighted Average Class Size)(Total Course Credits)

EAST LANSING CAMPUS

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972®
1971-1972

COLLEGE OF
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢
1971-1972

DEPARTMENT
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°¢
1971-1972

(27.7685289)
(27.4226286)
(26.4601613)
(24.5738302)
(25.2800000)
(24,5313511)

(59412.8700855)
(62861.3698980)
(66118.0398776)
(70484,8200668)
(68631.3291139)
(70634.4299153)

NATURAL SCIENCE

(28.4653130)
(27.6711570)
(28.0907370)
(25.2608510)
(26,0000000)
(25.7457650)

OF MATHEMATICS

(32.6801291)
(31.0867476)
(30.7584719)
(28.2213374)
(29.5000000)
(29.4346689)

(9012, 3020955)
(9390.4638682)
(9418.,1580213)
(10261, 9662338)
(10076.9230769)
(10228.7890843)

(2963,5138834)
(3121.7804207)
(3152.1396874)
(3202.4350483)
(3118.6440678)
(3112.0445184)

1,649,808
1,723,824
1,749,494
1,732,082
1,735,000
1,732,758

256,538
259,845
264,563
259,226
262,000
263,348

96,848
97,046
96,955
90,377
92,000
91,602

= Total Credit Hours

61



EQUATION #15

:ea:coun; Enrollments ; (FTEF Credit-Hour Load)(Weighted Average Class Size)
tudent-Instructor Ratio = Total Credit Hours

EAST LANSING CAMPUS

1967-1968 (38758) / (22.7917179) = 1700.53 (34.9378547)(27.7685289) = 1,649,808
1968-1969 (39949) / (22.1866166) = 1800.59 (34.9115400)(27,4226286) = 1,723,824
1969-1970 (40820) / (22.1554026) = 1B42.44 (35.8861292)(26.4601613) = 1,749,494
1970—1971e (40511) / (21.7205512) = 1865.10 (37.7914429)(24.5738302) = 1,732,082
1971-1972" (41912) / (22.5642682) = 1857.45 (36.9492202)(25.8000000) = 1,735,000
1971-1972 (41649) [/ (22.8536781) = 1B22.42 (38.7585902)(24.5313511) = 1,732,758

COLLEGE OF NATURAL SCIENCE (Does Not Apply)

DEPARTMENT OF MATHEMATICS (Does Not Apply)
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EQUATION #15°

Course Enrollments

Course Enrollment-I1

EAST LANSING CAMPUS
1967-1968 (463373)
1968-1969 (481260)
1969-1970 (489016)
1970-1971 (485048)
1971-1972€ (486200)
1971-1972 (482692)

COLLEGE OF NATURAL
1967-1968 (69571)
1968-1969 (69982)
1969-1970 (71496)
1970-1971 (70055)
1971-1972% (70700)
1971-1972 (71305)

nstructor Ratio

/ (272.4874010)
/ (267.2790585)
/ (265.4175984)
/ (260.0654120)
/ (261.7567095)
/ (264,8632039)

SCIENCE

/ (210.7126632)
/ (204.1601027)
/ (203,2868922)
/ (191.3025669)
/ (196.6073415)
/ (202.0773111)

DEPARTMENT OF MATHEMATICS

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°¢
1971-1972

(21548)
(21552)
(21512)
(20268)
(20500)
(20239)

/ (209.14629681)
/ (212,8382382)
/ (204,9933295)
/ (181.9716287)
[ (1B6.3636364)
/ (179.2013458)

(FTEF Credit-Hour Load)

LI N N B R |

1700.53
1800.59
1842.44
1865.10
1857.45
1822,42

(34,9378547)
(34.9115400)
(35.8861292)
(37.7914429)
(36.,9492202)
(38,7585902)

(W'td Average Class Size)

= Total Credit Hours

(27.7685289)
(27.4226286)
(26.4601613)
(24.5738302)
(25.2800000)
(24,5313511)

330.17
342,78
351.70
366.20
359,60
352.86

103.03
101.26
104,94
111.38
111,00
112,94

(27.2959448)
(27.3950168)
(26.7789537)
(28.0228461)
(28.0225892)
(28.9772288)

(28.7635969)
(30.8293543)
(30.0376423)
(28,7523348)
(28.3513097)
(27.5548479)

(28.4653130)
(27.6711570)
(28.0907370)
(25.2608510)
(26.0000000)
(25.7457650)

(32.6801291)
(31.0867476)
(30.7584719)
(28. ¢13374)
(29.5000000)
(29.4346689)

1,649,808
1,723,824
1,769,494
1,732,082
1,735,000
1,732,758

256,538
259,845
264,563
259,226
262,000
263,248

96,848
97,046
96,955
96,377
92,000
91,602

6l



EQUATION #16
(Headcount Enrollments) (Fees Per Student) = Fee Revenue

EAST LANSING CAMPUS
1967-1968 (38758) (557.7534961)
1968-1969 (39949) (592.3410098)
1969-1970 (40820) (680.1906173)
1970-1971 (40511) (717.6443682)
1971-1972% (41912) (728.8604696)
1971-1972 (41649) (744,6997527)

21,617,410
23,663,431
27,765,381
29,072,491
30,548,000
31,016,000

COLLEGE OF NATURAL SCIENCE

1967-1968 (4954) (557.7534961)
1968-1969 (4822) (592.3410098)
1969-1970 (4941) (680.1906173)
1970-1971 (4805) (717.6443682)
1971-1972% (4875) (728.8601026)
1971-1972 (4904) (744.6998369)

2,707,335
2,856,268
3,360,822
3,448,281
3,553,193
3,652,008

DEPARTMENT OF MATHEMATICS
1967-1968 (1308) (557,7534961) = 729,542

1968-1969 (1203) (592.3410098) = 712,586
1969-1970 (1248) (680.1906173) = 848,878
1970-1971 (1184) (717.6443682) = 849,691
1971-1972% (1125) (728.8604444) = B19,968

1971-1972 (1035) (744,7004831) 770,765
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EQUATION #17
(Total Credit Hours)

EAST LANSING CAMPUS

(Fees Per Hour)

Fee Revenue

66T

1967-1968 (1649808) (13.1029853) = 21,617,410
1968-1969 (1723824) (13.7272894) = 23,663,431
1969-1970 (1749494) (15.8705208) = 27,765,381
1970-1971  (1732082) (16.7847082) = 29,072,491
1971-1972% (1735000) (17.6069164) = 30,548,000
1971-1972 (1732758) (17.8997875) = 31,016,000
COLLEGE OF NATURAL SCIENCE

1967-1968 (256538) (10.5533488) = 2,707,335
1968-1969 (259845) (10.9921992) = 2,856,268
1969-1970 (264563) (12.7032956) = 3,360,822
1970-1971  (259226) (13,3022189) = 3,448,281
1971-1972% (262000) (13.5618053) = 3,553,193
1971-1972 (263248) (13.8728803) = 3,652,008
DEPARTMENT OF MATHEMATICS

1967-1968 (96848) (7.5328556) = 729,542
1968-1969 (97046) (7.3427653) = 712,856
1969-1970 (96955) (8.7553814) = 848,878
1970-1971  (90377) (9.4016287) = 849,691
1971-1972% (92000) (8.9126957) = 819,968

1971-1972 (91602) (8.4142813) 770,765



EQUATION #18

(Fee Revenue)

EAST LANSING CAMPUS

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°¢
1971-1972

COLLEGE OF
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972%
1971-1972

DEPARTMENT
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°
1971-1972

(21617410)
(23663431)
(27765381)
(29072491)
(30548000)
(31016000)

(208.6031442)
(207.172911 )
(195.853721 )
(204,125408 )
(202.998559 )
(200,000000 )

NATURAL SCIENCE

(2707335)
(2856268)
(3360822)
(3448281)
(3553193)
(3652008)

(123.2914287)
(127.533760 )
(113.102598 )
(126.083576 )
(116.353347 )
(112.212021 )

OF MATHEMATICS

(729542)
(712586)
(848878)
(849691)

(819968) (100.224764 )
(770765) (113.006298 )

(68.723390%)
(83.658533 )
(74.398323 )
(95.155415 )

(State Appropriation Z) = State Appropriation

= 45,094,597

= 49,024,219

= 54,379,532

= 59,344,341

= 62,012,000

= 62,032,000
= 6045247 - 2707335 = 3,337,912
= 6498974 - 2856268 = 3,642,706
= 7161999 - 3360822 = 3,801,177
= 7795997 - 3448281 = 4,347,716
= 7687452 - 3553193 = 4,134,259
= 7750000 - 3652008 = 4,097,992
1230908 - 729542 = 501,366
1308725 - 712586 = 596,139
1480429 - 848878 = 631,551
1658218 - 849691 = 808,527
1641778 - 770765 = 821,811
1641778 - 819968 = 871,013
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EQUATION #19

(Fee Revenue) {(Other Revenue %) = Other Revenue

EAST LANSING CAMPUS
1967-1968 (21,617,410)
1968-1969 (23,663,431)
1969-1970 (27,765,381)
1970-1971_(29,072,491)
1971-1972°% (30, 548, 000)
1971-1972 (31,016,000)

{ 8.966462%)
(16,.395120 )
(16.770077 )
(18.700592 )
(18.181222 )
(18.767732 )

COLLEGE OF NATURAL SCIENCE

1967-1968 (2,707,335)
1968-1969 (2,856,268)
1969-1970 (3,360,822)
1970-1971 (3,448,281)
1971-1972%(3,553,193)
1971-1972 (3,652,008)

( 4.7370192)
( 4.793002 )
( -.153236 )
(=1,497760 )
(-2.163546 )
(-2.122120 )

DEPARTMENT OF MATHEMATICS

1967-1968 (729,542)
1968-1969 (712,586)
1969-1970 (848,878)
1970-1971 (849,691)
1971-1972% (819,968)
1971-1972 (770,765)

(3.068637%)
( .891962 )
(1.811567 )
(3.954614 )
(3.048899 )
(4.260183 )

1,938,317
3,879,648
4,656,276
5,436,728
5,554,000
5,821,000

128,247
136,901
( 5,150)
(51, 647)
(76,875)
(77,500)

22,387
6,356
(15,378)
(33,602)
(25,000)
(32,836)
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EQUATION #20
(Fee Revenue) + [(Fee Revenue)(State Appropriation Z)]
+ [{(Fee Revenue)(Other Revenue %Z)] = Total Revenue

EAST LANSING CAMPUS

1967-1968 (21617410) + [(2161741)(2.0860314)] + [(21617410)(.0896646)) = 68,650,324
1968-1969 (23663431) + [(2366343)(2.0717291)) + [(23663431)(.1639512)] = 76,567,298
1969-1970 (27765381) + [(2776538)(1.9585372)] + [(27765381)(.1677008)] = 86,801,189
1970-1971 (29072491) + [(2907249)(2.0412541)] + [(29072491)(.1870059)]) = 93,853,560
1971-1972%(30548000) + [(3054800)(2.2099856)] + [(30548000)(.1818122)] = 98,114,000
1971-1972 (31016000) + [(3101600)(2.0000000)] + [(31016000)(.1876773)] = 98,869,000

COLLEGE OF NATURAL SCIENCE

1967-1968 (2707335) + [(2707335)(1.2329143)] + [(2707335)( .0473702)] = 6,173,494
1968-1969 (2856268) + [(2B56268)(1.2753376)] + {(2856268)( .0479300)] = 6,635,875
1969-1970 (3360822) + [(3360822)(1.1310260)) + [(3360822)(-.0015324)] = 7,156,849
1970-1971 (3448281) + [(3448281)(1.2608358)) + [(3448281)(-.0149776)] = 7,744,350
1971-1972%(3553193) + [(3553193)(1.1635335)] + [(3553193)(-.0216355)] = 7,610,577
1971-1972 (3652008) + [(3652008)(1.1221202)] + [(3652008)(-.0212212)) = 7,672,500

DEPARTMENT OF MATHEMATICS

1967-1968 (729542) + [(729542)( .6872339)] + ({(729542)(.0306864)] = 1,253,295
1968-1969 (712586) + [(712586)( .8365853)] + [(712586)(.0089196)] = 1,315,081
1969-1970 (848878) + [(B4B878)( .7439832)] + [(B4BB78)(,0181157)] = 1,465,051
1970-1971 (B49691) + [(B49691)( .9515542)] + [(B49691)(.0395461)] = 1,624,616
1971-1972%(819968) + [(819968)(1.0022476)] + [(819968) (.0304890)]) = 1,616,778
1971-1972 (770765) + ((770765)(1.1300630)] + [(770765)(.0426018)] = 1,608,942
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EQUATION #21

(Fee Revenue)(l + State Appropriation

EAST LANSING CAMPUS

1967-1968
1968-1969
1969-1970
1970—1971e
1971-1972
1971-1972

COLLEGE OF
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°¢
1971-1972

DEPARTMENT
1967-1968
1968~1969
1969-1970
1970-1971
1971-1972¢
1971-1972

(21617410) (1 + 2.0860314)
(23663431) (1 + 2.0717291)
(27765381) (1 + 1.9585372)
(29072491) (1 + 2.0412541)
(30548000) (1 + 2,0299856)
(31016000) (1 + 2.0000000)

NATURAL SCIENCE

(2707335) (1 + 1.2329143)
(2856268) (1 + 1.2753376)
(3360822) (1 + 1.1310260)
(3448281) (1 + 1.2608358)
(3553193) (1 + 1.1635335)
(3652008) (1 + 1,1221202)

OF MATHEMATICS

(729542) (1 + .6872339)
(712586)(1 + .8365853)
(848878) (1 + .,7439832)
(849691)(1 + .9515542)

(819968) (1 + 1.0022476)
(770765) (1 + 1.1300630)

66,712,007
72,687,650
82,144,913
88,416,832
92,560,000
93,048,000

6,045,247
6,498,974
7,161,999
7,795,997
7,687,452
7,750,000

L W W O e W e W |

[

(1
(1
(1

(1
a

+ +

+ .02905499)
+ ,05337423)
+ .05668368)
(1 + .06148973)
+ .06000432)
+ .06255910)

.0212145)
.0210650)

.9992809)
.9933752)
.9899999)
.9900000)

1,230,908 (1 + .0212145)
1,308,725 (1 + .0210650)

1,480,629 (
1,658,218 (
1,640,000 (
1,641,778 (

.9992809)
.9933752)
.9858402)
.9799997)

%) (1 + Other Revenue %) = Total Revenue

68,650,324
76,567,298
86,801,189
93,853,560
98,114,000
98,869,000

U n & N nn

6,173,494
6,635,875
7,156,849
7,744,350
7,610,577
7,672,500

1,253,295
1,315,081
1,465,051
1,624,616
1,616,778
1,608,942
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EQUATION #22

(Teaching FTEF) (Instructional Expend. Per Teaching FTEF) = Instructional Expenditures

EAST LANSING CAMPUS
(1700.53) (19354,3795170)
(1800.59) (19803,8798394)
(1842,44) (20789.7836565)
(1865.10) (22652.5939628)
(1857.45) (22772.0853859)

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢

COLLEGE OF
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972®
1971-1972

DEPARTMENT
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢
1971-1972

NATURAL SCIENCE

(330.17)
(342,78)
(351.70)
(366.20)
(359.60)
(352,86)

(18426.4166944)
(19069.8027890)
(20140.5601365)
(20922.2419443)
(20954.4632925)
(21405.5432750)

OF MATHEMATICS

(103.03)
(101,26)
(104,94)
(111,38)
(110.00)
(112,94)

(12164.3696011)
(12987,1716374)
(13960.8442920)
(14586,2452864)
(14697.9818182)
(14245.9890207)

LI N B BT

32,912,703
35,658,668
38,303,929
42,249,353
42,192,657

6,083, 850
6,536,747
7,083,435
7,661,725
7,535,225
7,553,160

1,253,295
1,315,081
1,465,051
1,624,616
1,616,778
1,608,942
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EQUATION #23

(Total Credit Hours) (Instructional Expend. Per Hour) = Instructional Expenditures

EAST LANSING CAMPUS

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972%
1971-1972

COLLEGE OF
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972%
1971-1972

DEPARTMENT
1967-1968
1968~1969
1969-1970
1970-1971
1971-1972¢
19711972

(1649808)
(1723824)
(1749494)
(1732082)
(1735000)
(1732758)

($19,9494141)
( 20.6857939
{ 21,8942900)
( 24.3922360)
( 24,3792565)
( 24.3499998)

NATURAL SCIENCE

(256538)
(259845)
(264563)
(259226)
(262000)
(263248)

(23.7152001)
(25,1563317)
(26.7740954)
(29.5561594)
{28.7604008)
(28.6921838)

OF MATHEMATICS

(96848)
(97046)
(96955)
(90377)
(92000)
(91602)

(12,9408454)
(13.5511098)
(15.1106286)
(17.9759895)
(17.5736739)
(17.5644855)

$32,912,703
35,658,668
38,303,929
42,249,353
42,298,101
42,192,657

6,083,850
6,536,747
7,083,435
7,661,725
7,535,225
7,553,160

1,253,295
1,315,081
1,465,051
1,624,616
1,616,778
1,608,942
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EQUATION #24

(Instructional Expenditures) ( 1 + Overhead %) = Total Expenditures

EAST LANSING CAMPUS

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢
1971-1972

COLLEGE OF
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972°¢
1971-1972

DEPARTMENT
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972%
1971-1972

(32912703)
(35658668)
(38303929)
(42249353)
(42298010)
(42192657)

(1 + 1.0858306)
(1 + 1.1472282)
(1 + 1.2661171)
(1 + 1.2214201)
(1 + 1.3195890)
(1 + 1.3432750)

NATURAL SCIENCE
(1 + ,0147347) =
(1 + .0151647) =

(6083850)
(6536747)
(7083435)
(7661725)
(7535225)
(7553160)

(1 + .1013642)
(1 + .0107841)
(1 + .0100000)
(1 + .0158000)

OF MATHEMATICS

(1253295)
(1315081)
(1465051)
(1624616)
(1616778)
(1608942)

(

(
(
(
(
(

I
Nt N N e S

wu n ¥ an

68,650,324
76,567,298
86,801,189
93,853,560
98,114,000
98,869,000

6,173,494
6,635,875
7,156,849
7,744,350
7,610,557
7,672,500

1,253,295
1,315,081
1,465,051
1,624,616
1,616,778
1,608,942
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EQUATION #25
(Headcount Enrollments) (Average Student Course Load) (Average Course Credit)
= (Instructor Headcount)(X Teaching FTEF) (FTEF Credit-Hour Load) (Wt'd Average Class)

EAST LANSINC CAMPUS

1967-1968 (58758)(11.9555447)(3.5604319)=1649808=(4731)(35.94440922) (34.9378547)(27.7685289)
1968-1969 (39949)(12,0468597)(3.5818975)=1723824=(4888) (36.8369476 )(34.9115400) (27.4226286)
1969-1970 (40820)(11,9798138)(3,5775803)=1749494=(4773)(38.6012990 ) (35.8861292)(26.4601613)
1970-1971 (40511)(11.9732418)(3.5709497)=1732082=(4814)(38.7432489 )(37.7914429) (24,5738302)
1971-1972%(41912) (11.6004963) (3.5684903)=1735000=(4822) (38.5203235 )(36.9492202) (25.2800000)
1971-1972 (41649)(11,5895220)(3,5897798)=1732758=(4719) (38.6187752 ) (38.7585902)(24.5313511)

COLLEGE OF NATURAL SCIENCE (Does Not Apply)

DEPARTMENT OF MATHEMATICS (Does Not Apply)
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EQUATION #252
(Course Enrollments) (Average Course Credits)
= (Instructor Headcount)(% Teaching FTEF)(FTEF Credit-Hour Load) (W'td Avg. Class Size)

EAST LANSING CAMPUS

1967-1968 (463373)(3.5604319) = 1643808 = (4731)(35.94440922)(34.9378547)(27.7685289)
1968-1969 (481260)(3.5818975) = 1723824 = (4888)(36.8369476 )(34.9115400)(27.4226286)
1969-1970 (489016)(3.5775803) = 1749494 = (4773)(38.6042990 )(35,8861292)(26.4601613)
1970-1971 (48504B)(3.5709497) = 1732082 = (4814)(38.7432489 )(37.7914429)(24.5738302)
1971-1972%(486200) (3.5684903) = 1735000 = (4822) (38.5203235 ) (36.9492202) (25.2800000)
1971-1972 (482692)(3.5897798) = 1732758 = (4719)(38.6187752 )(38.7585902)(24.5313511)
COLLEGE OF NATURAL SCIENCE

1967-1968 (69571)(3.6874272) = 256538 = (1004)(30.1525114%)(27.2959448)(28.4653130)
1968-1969 (69982)(3.7130262) = 259845 = (1051)(32.6146527 }(27.3950168)(27.6711570)
1969-1970 (71496)(3.7003888) = 264563 = (1048)(33.5591603 )(26.7789537)(28,0907370)
1970-1971 (70055)(3.7003212) = 259226 = (1086)(33,7200737 )(28.0228461)(25.2608510)
1971-1972%(70700) (3.7057992) = 262000 = (1065)(33.7652582 ) (28,0225892) (26,0000000)
1971-1972 (71305)(3.6918589) = 263248 = (1046)(33.7342256 }(28.9772288)(25.7457650)
DEPARTMENT OF MATHEMATICS

1967-1968 (21548)(4.4945239) = 96848 = (197)(52.2994924%) (28.7635969) (32.6801291)
1968-1969 (21552)(4.5028768) = 97046 = (199)(50.8844221 )(30,8293543)(31.0867476)
1969-1970 (21512)(4.5070193) = 96955 = (219)(47.9178082 ) (30.0376423)(30.7584719)
1970-1971 (20268)(4.,4590981) = 90377 = (225)(29.5022222 )(28,7523348)(28,2213374)

1971—1972e(20500)(4.4878049) = 92000 = (220)(50.0000000 )(28.3522342)(29,5000000)
1971-1972 (20239)(4.5260141) = 91602 = (217)(52.0460829 ) (27.5548479)(29.4346689)
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EQUATION £26
(Total Credit Hours)(Fees Per Hour)(l + State Appropriation Z)( 1 + Other Revenue 2)
= (Total Credit Hours)(Instructional Expenditures Per Hour)(l + Overhead %)

EAST LANSING CAMPUS

1967-1968
1968-1969
1969-1970

1970-1971

1971-1972%

1971-1972

(1649808) (13,1029853) (1 + 2,.0860314) (1 + .0290550)

= 68,650,324 = (1649808) (19,949414)
(1723824) (13.7272894) (1 + 2.0717291) (1 + .0533742)

= 76,567,298 = (1723824} (20,685794)
(1749494) (15.8705208) (1 + 1.9585371) (1 + .0566837)

= 86,801,189 = (1749494) (21.894290)
(1732082) (16.7847082) (1 + 2.0412541) (1 + .0614897)

= 93,853,560 = (1732082) (24.392236)
(1735000) (17.6069164) (1 + 2.0299856) (1 + .0600043)

= 98,114,000 = (1735000) (24.379256)
(1732758) (17.8997875) (1 + 2.0000000) (1 + .0625591)

= 98,869,000 = (1732758) (24.350000)

(1
(1
(1
(1
(1

(1

+

+

+

+

1.0858306)
1.1472282)
1.2661171)
1,2214201)
1,3195890)

1.3432750)
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EQUATION #26 (Cont'd)

COLLEGE OF NATURAL SCIENCE
(256538) (10.5533488) (1 + 1.2329143) (1 + .0212145)

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢

1971-1972

DEPARTMENT
1967-1968

1968-1969
1969-1970
3970-1971
1971-1972°

1971-1972

= 6,173,494 = (256538) (23.7152001)

(259845) (10.9921992) (1 + 1.2753376) (1 + .0210650)

= 6,635,875 = (259845) (25.1563317)

(264563) (12.7032956) (1 + 1.1310260) (1 + .9992809)

= 7,156,849 = (264563) (26.7740954)

(256226) (13.3022189) (1 + 1,2608358) (1 + .9933752)

= 7,744,350 = (259226) (29.5561594)

(262000) (13.5618053) (1 + 1.1635335) (1 + .9899999)

= 7,610,577 = (262000) (28.7604008)

(263248) (13.8728803) (1 + 1.1221202) (1 + .9900000)

OF MATHEMATICS
(96848) (7.5328556)

(97046) (7.3427653)
(96955) (8.7553814)
(90377) (9.4016287)
(92000) (8.9126957)

(91602( (8.4142813)

(1
(1
(1
(1
(1

(1

= 7,672,500 = (263248) (28.6921838)

+ .6872339) (1 + .0212145)
1,253,295 = (96848) (12,9408454)
+ .3427653) (1 + ,0210650)
1,315,081 = (97046) (13.5511098)
+ .7439832) ( .9992809)
1,465,051 = (96955) (15.1106286)
+ .9515542) ( .9933752)
1,624,616 = (90377) (17.9759895)
+ 1.,0022476)( .9858402)
1,616,778 = (92000) (17.5736739)
+ 1.1300630)( .9799997)
1,608,942 = (91602) (17,5644855)

+

+

+

+

.0147347)
.0151647)
.0103642)
.0107841)
.0100000)

.0158000)
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EQUATION #27

(Headcount Enrollments)(Fees Per Student)(l + State Appropriation Z)(1 + Other Revenue )
= (Teaching FTEF) (Instructional Expenditures Per Teaching FTEF)(l + Overhead %)

EAST LANSING CAMPUS
1967-1968 (38758)(557.7534961) (1 + 2,08603144%) (1 + .02905499)

= 68,650,324 = (1700.53)(19354,3795170)(1 + 1,0858306)
11968-1969 (39949)(592.3410098) (1 + 2.07172911 )(1 + .05337423)

= 76,567,298 = (1800.59)(19803.8798394) (1 + 1.1472282)
1969-1970 (40820)(680,1906173)(1 + 1.95853721 )(1 + .05668368)

= 86,801,189 = (1842,44)(20789.7836565)(1 + 1.2661171)
1970-1971 (40511)(717.6443682) (1 + 2,04125408 )(1 + .06148973)

= 93,853,560 = (1865.10)(22652,5939628) (1 + 1.2214201)
1971-1972% (41912)(728.8604696) (1 + 2.02998559 ) (1 + .06000434)

= 98,114,000 = (1857,45)(22772.0853859)(1 + 1.3195890)
1971-1972 (41649) (744,.6997527)(1 + 2,00000000 ) (1 + .06255910)

= 98,869,000 = (1822.42)(23151,9940591)(1 + 1.3432750)
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EQUATION #27 (Cont'd)

COLLEGE OF NATURAL SCIENCE

1967-1968
1968-1969
1969-1970
1970-1971
1971-1972¢

1971-1972

DEPARTMENT
1967-1968

1968-1969
1969-1970
1970-1971
1971-1972¢

1971-1972

(4954) (557.7534961) (1 + 1.23291428%)(1 + .0212145)

= 6,173,494 = (330.17)(18426,4166944)(1 + .0147347)
(4822)(592.3410098) (1 + 1.27533760 )(1 + ,0210650)

= 6,635,875 = (342.78)(19069.8027890) (1 + ,0151647)
(4941)(680,1906173)(1 + 1.13102598 )( .9992809)

= 7,156,849 = (351.70)(20140.5601365)(1 + ,0103642)
(4805)(717.6443682)(1 + 1,26083576 )( .9933752)

= 7,744,350 = (366,20) (20922.2419443)(1 + .0107841)
(4875)(728.8601026) (1 + 1.16353347 )( .9899999)

= 7,610,577 = (359.60)(20954,4632925) (1 + .0100000)
(4904) (744.6998369) (1 + 1.12212021 )( .9900000)

= 7,672,500 = (352.86)(21405,5432750)(1 + .0158000)

OF MATHEMATICS
(1308) (557.7534961) (1 + .68723390) (1 + .0212145)

= 1,253,295 = (103.03)(12164.3696011) ( - )
(1203) (592.3410098) (1 + .83658533) (1 + .0210650)

= 1,315,081 = (101.26)(12987,1716374)( - )
(1248) (680.1906173) (1 + .74398323)(  .9992809)

= 1,465,051 = (106,94)(13960.8442920)( - )
(1184) (717.6443682) (1 + .95155415)(  .9933752)

= 1,624,616 = (111.38)(14586,2452864) ¢ ~ )
(1125) (728.8604444) (1 + 1,00224764)(  ,9858402)

= 1,616,778 = (110.00)(14697.9818182)( - )
(1035) (744.7004831) (1 + 1.13006298)(  .9799997)

= 1,608,942 = (112.94)(146245.9890207)( - )
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