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PREFACE

In recognition of the need for systematic and coordinaﬁed plaming
of building and capital outlay requirements of the state colleges and uni-
versities, the Association of State Institutions of Higher Education in
Col&rado appointed a Work Group in the spring of 1962 to develop a compre-

hensive procedure for estimating long-range building needs. This group

included representatives from each of the eight existing institﬁtions.
The staffs of the State Planning Division, the State Budget Office, and
:the Joint Budget Committee were invited to participate in all meetings of
the Work Group and were supplied with 81l materials of the Procedure Man-
ual as it was developed. The Association, with funds from the Governor'é
office, engaged the services of the planning firm of Taylor, Lieberfeld
and Heldman, Inc. of New York. This firm has wide expefience in planning
facilities for higher education, as well as commercial, industrial, and
governmental facilities. The firm was requested to supply workable floor
area standards for the various types of facilities required by colleges

and universities and to criticize the procedures as they were worked out.

The writing of the Procedure Manual begen during the summer of 1962.
In August, the consultant, the chairman of the Work Group, the staff director
of the Association, and staff members of the State Planning Division and the
State Budget Office visited all of the eight campuses to reviéw-existing
facilities and to discuss the procedure with institutional officials. It
was agreed th#t the building requirements would be planped at the levels of
classroom and teaching laboratory utilization recommended by A. W, Baxtery Jdr.,

in his 1960 report to the Legislative Committee on Education Beyond High

xxiv
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School. Durlng the fall, the chalrman of the _Work Group, Thomas R. Mason,

- @ s w1
itiansnsehicd - TR Y Cawetwry povs gy

Planning Offlce" of the Unlver31ty of Colerado, wrote the Procedure Manual

S 2 oy
WM" SR A n iyt T ey ywn, rrre S EAN hind e i m . W

and de81gned the study procedures in consultatlon w1th uhe consultant and

(P““"Mn v I

u51ng“nne floor area standards recommended by the consultant. A3 each
section of the Procedure Manual was completed, it was sent to each insti-
tution where members of the institutiont's staff began carrying out the
procedures through a series of planning stages. This effort, completed in
1963, proved u: ‘uL as a test of the efficacy of the general procedural
methods. The Association subsequently asked the consultant to complete a

revision of the Manual, prefatory to its final adoption as an official

Association document.

This procedure, for the first time, will provide a uniform method of
determining the capital outlay requirements of the institutions of higher
education. Further revisions of the procedure will be made as experience
indicates better ways. In the meantime, it will serve as a comprehens1ve
basis for determining the need and merits of each individual building or

other capital project, as well as the basis for a long-range capital funding

.program for higher education in Colorado.
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CHAPTER 1

CAMPUS DEVELOPMENT PROGRAMMING: A SYNOPTIC VIEW
L. Perspective

The burden of the Procedures Manual is to provide a basis for sys-
tematically programming the requirements for physical plant and land to
accommodate the needs of an institution under a specified constellation
of circumstances.‘ As such, programming is distinct from design. Pro-
gramming efforts need not be accompanied by architectural oé landscaping
design activities. Indeed, a properly prepared set of programming pro-
cedures can be used as a basis for evaluating a variety of assumptions
in regard to physical planning criteria, institutional activity levels,
educational planning assumptions, and so on, prior to the actual initia-

tion of design studies.

Physical plant programming is not a new activity. In the strictest
sense, all building and land uée schemes are predicated-upon a program
of requirements that may be more or less fully articulated. However, in
the sense used here, programming represents a systematic approach to the
determination of physical plant and land requirements. It is an attempt
to £ill the vacuum in pre-design analysis which in the nast has been

filied by architects or their clients, 4s a rule inadequately.

In higher education, wide-spread efforts in the direction of more

systematic physical plant programming have been made in recent years.

The intensification of more systematic approaches to determining physical
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plant requirements have been a product of many influences, most notable,
the recognition of the "rising tide" in college enrollments. In this |
connection, mention should be made of the early efforts of Russell, Doi,

and other pioneers in this field.

The implementation of improved programming techniques has been most
noticeable in publicly-supported institutions. The state-supported sys-
tems in California and New York may be cited as well-known éacemakers in
this field. At the federal government level, the Deparﬁment of Health,
Fducation and Welfare until recently had given tentative encouragement to
programming efforts, but had largely confined its own efforts to provid-
ing increased information resources concerning current practices across
the broad spectrum of higher education. However, recent legislation
passed by Congress, "The Higher Education Facilities Act sf 1963", gives’
renewed emphasis to the siznificance of adequate programming and the es-
tablishment of criteria for determining requirements and priority of
need. On the other hand; private institutions are less advanced in thié
regard., This is understandable. Privaté institutions can, to some ex-
tent, control £he pressures on physical plant because they are in a posi-
tion to make policy decisions sebting upper Jimits to the levels of en-
rollment they will acéommodate; public institutions must, in a relative

sense, be open to all comers.

As a by-product of this situation, private institutions have tended
to minimize the pressures of the "rising tide" by limiting their enroll-

ménts to levels that are consistent with their financial and physical
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plant resources. In consequence, pressure on public institutions has
been growing throughout the entire post#Wbrld‘War-II period, Whereas
public institutions formerly accounted for less than half of all‘sbudents
enrolled in colleges and universitieé,'the public sector now accounts for
well over 60 percent of total enrollment and the proportion is increasing
annually. The next several years will witness an intensification of this

pressure upon the public iustitutions.

The proper assessment of the physical plant and land requirements of
a college or university can be enhanced by consoiidating into a single
procedural outline the techniques for evalnating institutional activity
levels and the techniques for converting such information into estimates
of physical plant and land needs, Recognizing this, the Association of
State Institutions of Higher Education in Colorado undertook the develop-
ment of a Procedures Manual o be used by its member'institutions'in the
development of a coordinated statement of capital requirements for campus
development. To assist in this endeavor the Association retained Taylor,

Lieberfeld and Heldman, Inc.? as consultants. The Manual of Procedures

3he firm of Taylor, Lieberfeld and Heldman, Inc, was established at a
time when increasing recognition was being given to the need for a more
systematic approach to meeting the physical plant and land requirements
of higher educational institutions. Since its inception, the firm has
worked for colleges and universities across the United States and Canada,
T+ has been called upon by public and private institutions, liberal arts
colleges and multi-program institutions, specialized professional schools
in medicine, enginesring, pharmacy, and so on, Moreover, the firm's ex-
perience has not been limited solely to physical plant and campus plan-
ning. In order to function satisfactorily in these areas, the physical
plant and campus programming studies have been aujiented with research
into the structural characteristics and socio-econ mic influences shaping
the development of institutions of higher-education.
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developed for the Assoclation is noteworthy. It is the most compfehensive
and sophisticated of the approaches currently being used among sﬁate-wide
systems. It is a tool of the utmost value to administrators responsible
for planning for the growth of their institutions and for providing a

. clear-cub demonstration of the implications of such groﬁth for physical

,plant expansion and capital requirements.

A preliminary version of the Procedures Manual was developed during
the 1962-03 academic year.® The members of the Association subsequently
had an opportunity to work with various elements of the Manual and tested
the viability of the methodology and validity of the criteria set forth .
therein. This edition of the Procedures Manual uses the first version as
a foundationj it incorporates some additional material and includes re-
visions dictated by the need for certain technical corrections and simpli-

fication of some of the computational procedures.

The work of the consultants consisted of the following. First, sug;
gestions were submitted at the beginning of the study concerning the gen-
eral structural characteristics of the programming effort and the inter-
relationships among the various components of the Manual. Occasional com-
ments critical of the Manual were submitted in the early stages of its de-
velopment. Second, the consultants were responsible for providing the

physical planning criteriaj that is, the recommended square footage

814 was prepared by Dr. Thomas R. Mason, now Director of Institutional
Research and Planning at the University of Colorado.

TAYLOR, LIEBERFELD AND HELDMAN, INC.




allocations for various functio.al categories of spacé t¢ be programmed
at the member institutions. The consultants then engaged in a two-fold
task: a) a review of the Manual in its initial form, ard b) an vvalua-
tion of the results of applying the ﬁethods outlined thervin to the
physical plant and campus development problems confronting each of the
member institutions of the Association. Finally, the consultants were
asked to prepare thé revised version of the Manual which this volume

represents.

B. Logical Structure

The Mamual is organized in a building block pattern in which six.
broad elements are identifiable: 1) activity levels; 2) planning cri-
teria; 3) space requirements; L) building occupancy programs; 5) cam-
. pus development-land requirements; and 6) capital budgeting. The accom-
panying diagram emphasizes the building block nature of the structure.
Information concerning activity levels plus physical planning criteria
yield estimates of space requirements; these in turn lead to a building
occupancy program that specifies the use of existing facilities and the
needs for new construction; this permits the articulation of a campus
development program expressed in terms of land use; th; last two ele-
| ments are then convertible into a capital budget program for campus de-
velopment. The feedback characteristics of the system are such tﬁat the
final results in terms of capital outlay estimates, once computed, may
sugéest the desirability of re-evaluating the planning assumptions with

regard to activity levels or any aspect of the six-component structure
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outlined above, A broader discussion of each of these elements follows.,
1. Activity Levels

. Colleges and universities typically are complex organisms, Insti-
tutional activity levels no longer may be defined solely in terms of en-
rollment. Instruction is only one aspect of the typical college or uni-
versity scene; as such, it may be mezsured in terms of total enrollment,
total hours of classroom and laboratory meetings, total student contact
hours in such class meetings, and so on. However, it is increasingly
the case that our higher educational institutions undertake externally-
sponsored research activity and community service programs which generate
substantial workloads. Accurate measurement of the -activity level of an
institution requires an assessment of all tﬁree of these broad activity
areas and conversion of the results into carefully articulated and de-
tailed statements of the structure of the student and staff populations
and their activities, The student population must be classified by full-
time -~ part-time status, by class year level, by program of étudy; and so
on. The staff population must be classified by departmental affiliation
and position category. Some of these estimates are in turn the result of
institutional policy assumptions regarding such factors as semestef credit
hours and. weekly clock hours of meeting to be associated with particular
courses, student-faculty ratios and so on. It is only when the complex
and multi-faceted structural characteristics of the institutional popula-
tion have been so expressed tﬁat the planner may proceed to the next stage

of programming.
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Co Plénning Criteria : ‘

The planning criteria appropriate to the progrémming effort fall

into two broad classes. The first encompasses all criteris that deal

with intensity or efficiency of utilization. Included are those criteria

-

dealing with room utilization, student station utilizstion, single or

multiple occupancy cifice use, turn-over factors in dining facilities,

single or multiple  occupancy in residential facilities, and so on. The
second category reflects the physical aspect of planning more directly.

It encompasses such factors as the square footage allocations per student

station in classrooms or teaching laboratories, the areas to be assigned

to- private and/or multiple-occupancy office stations, the number of vol-

umes that can be housed per square foot of 1ibrar& stack space, the area
requirement per dining station in family style dining halls, and so on.

The physical planning criteria emphasize function and, as developed for

g

this study, reflect human engineering considerations and an awareness of

the shate of present technology.
3. Space Requirements

Once having delineated the activity levels and planning criteria to
be used in developing an institutiont!s physical plant requirements, it
is possible to estimate the amount of space needed to accgmmodate the
projected activities. The resulting sp;ce program may be expressed in
a variety of ways. For example, it is desirable W0 have estimates pre-
pared on a departmental basis, indicating the amount of space required for

academic departments such as English or Physics and non-academic depart-

10 ' ) | . ."
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ments such as the Registrar's Office and Food Services, It also is de-
sirable to ascertain the amounts of épace needed in specific functional
categories, such as classrooms, teaching laboratories, offices, research
facili£ies, library space, and so on. Finally, wiﬁhin each ma jor func-
tior. 1. category of space (such as office space) it is desirable to ex-
press the space neeas in greater detail: primary areas, such as private
of fices or desk stations in multiple occupancy office facilities; and
auxiliary service areas, such as supply rooms, file rooms, conference fa-

cilities, storage.
j. Building Occupancy Program

Upon completing the delineation of the space requirements of an in-
stitution in its various permutations, it is ther. possible to turn to
the development of a building occupancy program: that ié, the distribu-
tion of institutional space requirements among buildings, both existing
and new. The total space requirements are derived in step'3, outlined
above, If there are no existing facilities to be used in the future, the
estimate of total space required represents the amount that must be pro-
vided in new construction, and the problem of devising a building occu-
pancy program reduces to one of organizing the distribution of these
space requirements among new structures. If there are existing buildings

and they are to be used in the future, the existing physical plant must

" be surveyed and the total amount of space available nust be determined.

The aggregate of existing space is then subtracted from the total pro-

jected space requirements; the resulting deficit represents a first

11l
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approximation of the amount of space that must be provided in new con-
struction, Of critical importance in programming is a careful statement"
of the departmental occupancy pattern, the building occupancy pattern and
the,crpss;classification of the functional-distribution of space within

buildings and departments in existing structures and new buildings.
5. Campus Development: Land Requirements

The programming effort may now move to the evaluation of campus land
requirements. Land requirements must be calculated for a number of sub- ii
components individually. Buildings repres:nt one element. of land use.
Parking facilities, an increasingly important element in land use, re- :1
present another significant subject for analysis. Thorough consideration
must be given to athletic facilities for physical education, intramural

sports activities and intercollegiate programs.

To some extent, these land requirements can be approached in inde-
pendence of the particular site upon which an institutidn is locatea.
But more typically, it is not possible to ignore design and environmental
considerations entirely in the development of campus land requirements.
The criteria appropriate to an urban setting are inappropriate to rural
settings. Simiiarly, the criteria appropriate to semi-iropical climatic

conditions will be totally inappropriate to areas characterized by severe

'cpld‘and'snow conditions.
6. Capital Budgeting

Once the building occupancy pattern and campus development programs

12 | : .
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have been elaborated, appropriate cost criteria may be introduced for the
evaluation of the capital outlay requirements that must accompany the im-
plementation of the physical development program. Consideration must be
given to the cost of altering exiéting buildings, costs of new construc-
tion, land acquisition, and a variety of other elements of capital outlay

.that may arise in the course of institutional development.
C. Policy Assumptions

The structuring of the programming model requires many assumptions
that may be termed educational policy décisions. The level and distribu-
tion of enrollment, since these are affected by admissions policies, are
examples of such policy planning assumptions. The length of the teaching'
week, the rate at which rooms should be utilized, faculty teadhing loads
and faculty-student ratios are other planning assumptions that must be -
decided at the policy-making level of aﬁ institution. In these maﬁters,
the programmer's role is limited to exploring the impact of the various

assumptions that may be built into the programming model .2

Educational policy does not remain static, nor should it. Nor do the
conditions underlying the programming considerations at any given instant
of institutional development. The Manual provides a basis for a systematic
evaluation and re-evaluation of the implications of alternate assumptions
‘with regard to many aspects of institutional organization. The Manual

permits development of a coordinated statement of physical plant and land

8Tt is recommended that the reader examine the questions listed in Appendix
A for a quick insight into the range and scope of the policy considerations -
involved in the programming procedure.

13 .

TAYLOR, LIEBERFELD AND HELDMAN, INC.




needs for single elements of an institutién, an entire institution and a
group of several institutions when these are viewed together as a coordi-
nated system. Furthermore, the Manual provides a basis for evaluating
the budgetary implications of alternate planning assumptions and the con-
sistency of decisions affecting both the operating and capital outlay

- sides of the financial picture. The programming system provides a power-
ful analytical tool for use in both short- and long-term planning of in-

stitutional development.
‘D. Organization of the Manual

The remainder of this volume is devoted to an exposition of the pro-
cedures and criteria appropriate to programming college and university
campus development. Part II deals with various aspects of the determina-
tion and expression of institutional activity levels. " Part III focuses
upon the development of physical plant space requirements. In Part IV,
consideration is given tc the procedures for developing the building oc-
cupancy program and physical plant construction program. Part V deals
with another physical aspect of campus development: Jland requirements.
‘The final section of the Manual is concerned with the treatment of budget-

ing the campus development program.

1
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PART TI

ACTIVITY LEVELS

Chapters 2 through L of the Manual are concerned with delineating key
manifestations of activity at the college or university for which the cam-
pus development programming study is undertaken, As suggested earlier in
the Introduction, institutional abtivity encompasses instructional pro-
grams, research and community service programs, In the final analysis,
these activities are in part generated by the student and staff populations
associated with an institution, and are in part a result of the number of

persons in the student and staff categories at each institution.

In Chapter 2, the focus is on various aspects of student enrollment

that are of relevance to the planning process. That is, for the several
planning stages that may be considered, it will be necessary to have esti-
mates of the number of students anticipated on both a head count and full-
time equivalent basis, classified by residence or non-residence status,
classified by sex and so on. The need for these various expressions of

student enrollment will be clear as the Manual is developed.

In Chapter 3, the analysis of activity levels is carried a step

further. A method is presented for combining estimates of projected en-.

rollment with various assumptions with respsct to curriculum content and
the organization of instructional programs in order to produce estimates
of the size and character of the instructional workloads that may be antic-

ipated at an institution,

Chapter Lj proceeds to the analysis of staff requirements at the pro-

jected planning stages. The number of staff required is partly a function

18
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of the size and character of the instructional workloads already pro-
jected in Chapter 3, planning assumptions with respect to the typical
workloads to be associated with various staff éategories, and expectations
with regard to the size and character of the,non—instructional workloads
.that will be experienced at sach institution., While no direct estimating.
procecuras-are provided for projecting research and/or community service
workloads, it is assumed that the planning‘analyst at eacﬁ institution
will make such estimates and adjust the staffing patterns generated by
ﬁhe projection of instructional workloads accordingly. Thus, the over- .
all staff requirement estimates should reflect the need for personnel to
service all kinds of work and activity expected at each institution at

each planning stage.

19
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CHAPTER 2

ENROLLMENT
A, Student Population

Estimates of the potential student population at a.college or univer-

bowad  basd s

sity are a prerequisite to programming campus development., The size of
instructional workloads, the number of faculty required and the physical

plant and land requirements of an institution will clearly be a function of

_ ]

the size of the basic population group which the. institution undertakes to

L,

service, Moreover, the characteristics of the projected student populaticn
must be expressed in such a way as to permit the projection of workloads

and physical plant in their several manifestations on campus. Thus, in-

£3

structional workloads are a function of the level and distribution of full-
time equivalent enrollment. Parking facilities and dining facilities are

partly related to the level of head count enrollment. The size and charac-
teristics of the physical plant complex devoted to residential purposes , ﬂ
are partly a function of the number of students in residence, their sex,

and ‘their distribution as between single and married status.

The significance of the planning assumptions underlying the various
projections of enrollment is clear, The worksheets associated with this
phase of the Manual are designed to permit the expression of these assump-

“tions with regard to total enrollment and its classification among sevéral

relevant categories.

" For purposes of this procedure, a full-time equivalent student is
defined as follows., At the undergraduate level (lower and upper divisions),

the FTE student load equals 15 student credit hours per term (30 semester

20

TAYLOR, LIEBERFELD AND HELDMAN, INC.




s.c.h, per acadeniic year, 45 quarter s.c.h. per academic year). Ab the
graduate and graduate professional levels, an FIE student is definéd as

one fall term, on-campus graduate student registered for degree work, Sub-
sequpnt'differentiation can be made among students at various stages of

graduate study.

In most Colorado institutions, fall term undergraduate head count en-
rollment closely approximates the total undergraduate level student credit
hours divided by 30 semester s.c.,h. or 45 quarter s.c.h, Therefore, total
academic year undergraduate FTE enrollment usuvally will be close to fall
term undergraduate head count. In institutions such as Colorado School of
Mines, where hsavier credit hour loads are required, or Southern Colorado
State College, where substantial part-time enrollments are expected, this
will not be the case. But these differences will not affect the basic

measures of the statistical model.

In the future, appropriate data gathering methods should be insti-
.tuted to permit the direct estimation of student clock hour loads from
head count enrollment input. But in order to make use of the existing
student credit hour data, gathsred for the AssociatiOn's-vC1ass Size-
Ieaching Logdll.studies since 1955, the FTE concept is recommended for use
in the procedure at this stage. Further, the FTE concept is well -estab-
lished in budget studies in Colorado and is'a familiar term tqﬂlegislators

and state officials.
B. Planning Stages and Demographic Studies

For planning purposes, it is useful to develop projections of physical

plant and land requirements which are independent of the passage of time

21
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and are a function of the level and characteristics of the workload to be
accommodated on the campus. This is useful because demographic prcjections
are subject to uncertainty and change. Furthermore, it is possible to
‘combine subsequent analyses of demographic developments with the estimates
of physical plant and land requirements at an institution and ultimately
express campus development needs in terms of the time scale indicated by
the demographic studies as appropriate to meeting these needs. In sﬁort,
the procedure is so constructed that a series of planning stages, expressed
in terms of full-time equivalent or head count enroilment for a given cam-
pus, is established. The actual dates at which these planning stages are
to be reached may be determined after demographic enrollment projections
are completed, and should reflect an analysis of the relationships between

projected head count enrollment and FTE enrollment.

Demographic studies of the potential student population of Colorado
colleges and universities have been prepared under the auspices of the
Association of State Institutions of Higher Education in Colorado., In
consultation with Dr, Carl Frisen of the California State Deparﬁment-of
Finance, grade progression studies were carried out to determine probable
numbers of high school graduates in the state., After determining the prec-
bable pressures of demand for college entrance upon existing institutions
in the state over the next ten years, the head count enrollment estimates
for each institution were developed by applying class progression ratios,
adjusted for changing retention rates, transfer input, nonresident student
admissions policy, and special conditions for limited professional pro-

grams and graduate level enrollments.

22
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The statistical model outlined herein is semi-independent of the
demographic student population projections. The model is édaptable to new
enrollment projections as they are devweloped and subsequently revised,

With this method, the traditional use of "highy, "mediumy, and "low" en-
roliment projections to a given year is replaced by a system of determining
whether an enrollment of, say, 3,000 FIE students will be reached in 1968,
1970 or 1972. In other words, a given stage of enrollment is fixed and

the time scale is varied. When demographic enroliuent estimates are up-
dated, analysis of the relationships between head count and FIE enroll-
ments will permit revision Qf the estimates of when the varicus planning

stages may be reached.

From its current estimates of enrollment growth, each institution
should eshtablish a series of FTE enrollment levels covering the forth-
coming ten-year period. Rounded figures may be used tc express total FTE'
enrollment, with equal increments of 250, 500, 750, or 1,000 FTE students.
The number of planning stages will vary from institution to institution.
The first stage should approximate the FIE enrollﬁent in the base year;
the last stage should approximate the FIE enrollment expected ten years
later. The intermediate stages are arbitrary increments of a given number
which should be approximately related to the average rate.of growth ex-

pected for a one- to two-year interval.

By way of example, the following stages may be established for

various types of institutions:
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Total Full-Time Equivalent Students

Planning Large Medium : Small
Stage Institution Institution Institution

1 10,000 3,000 1,250
I 11, 000 3,500 1,500
111 12,000 li, 000 ‘ 1,750
Iv - 13,000 L, 500 2,000
v 1,000 5,000 2,250
VI 15,006 - 2,500
VII 16,000 — ' 2,750

The statistical model serves only to provide approximations of future
requirements, Therefore, little is gained by an undue effort at precision
in the enrollment estimates. Moreovey the labor of calculation is con-
siderably increased if too many stages are attempted. The capital budgets
to be derived from these estimates are generally accurate only within the
first three years, in any case, and a building program can never reflect
ideal annual growth increments., Not only will the building construction
program usvally lag behind need, especially in the coming years of rapid
growth, but individual buildings must be planned to accommodate future
growth in the fields they serve, Therefore, the approximétions of building
space requirements derived from the procedure are sufficiently accurate to
provide the basis for mcving five-year capital budgets, yet sufficiently
flexible to allow for unpredictable changes in rates and magnitudes of

enrollment growth,

2l

TAYLOR, LIEBERFELD AND HELDMAN, INC.




C. Outline of Procedure

This section of the Manual consists of five worksheets. Worksheet
2.1 permits the expression of the relationship bLutween the demographic
,projections of enrollment and the planning stages that have been established

for purposes of carrying out the campus programming study.

Worksheet 2.2 calls for the expression of enrollment classified by
full-time equivalent and head count status and further éub—classified by
level., Recent trends and institutional policy will permit determination
of the distribution of enrollment by level; that is, lower division
(freshman, sophomore), upper division (junior, senior), and graduate. The
mix or distribution of enrollment by level should be related as caréfully
as possible to any institutional programs or policies affecting such dis-
tribution., At the graduate level, especially, the expected growth should.
be reviewed in relation to the program study of the Association's Task
Force. This determination should therefore be made in consuitation with
the Task Force representatives, the chiéf academic officer of the insti-

-

tution, and the president.

Worksheet 2.3 permits the conversion of the enrollment data expressed
in the preceding worksheet to indexes of growth relative to the base year
enrollmsnt levels in each category. These indexes will prove useful in

subsequent stages of the analysis.

Worksheet 2.l calls for the delineation of head count enrollr. =% in
several further sub-categories; classifications are provided by sex, by

residential status, and by marital status. Worksheet 2.5 permits expres-
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sion of the data in worksheet 2,4 in relative terms; that is, as indexes

of growth relative to the base ysar level of enrollment in esach category.

Tt should be remembered that the procedurs called for is the con-
struction of a statistical model of future development, not a precise
projection of the past into the future. The determination of enrollment
mix should therefore be made on the basis of institutional judgment, in-
formed by recent trends, the objcctives of the institution, the prospects
of new programs, changes in institutional policy, and so on. A written
statement describing the reasoning behind the determination of enrollment
mix should be prepared and included as part of the technical note section

of €~~h table where this is relevant,
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WORKSHEET 2.13 ENROLLMENT

Projected Planning Stages, Years in Which Planning Stages Are Expected,
@nd- Full-Time~Eqiivalent and Head Count Enrollments

Institution
1 2 3 _h = _6 - _1
1 Planning gtage I - IT ITT IV V VI
2 Year specified planning
stage is expected / _
3 Enrollment:
ig} Full-time equivalentf | | P . h Pa—
5 Head count : o
- s
DATA SOURCES:
All data are policy planning assumptions.
PREPARED: APPROVED: SUBMITTED:
By By By
Date Date | Date
TECHNICAL NOTES: . ‘3.2!}. ' W'*\\\\\
LV y | LAl T | \
} , |\' e ! ‘. "A"_u’ l; .""j'l'e,"" ”."' “ ' p/
- }" » ) ,:'. ¢
/ i 8 e i 2Ty i
i . ! 4”\;‘ 4 //-} " 7/
' ; ) '. ) 7 | ! "V Z//" -/ (A
,‘;” \ L v ) / /4[ 1 o ot
¢ \\\ B - //3'L‘ S
".- ’ ' /,./ ’ - ‘ ‘.‘/"‘ e
\ ‘ ~
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WORKSHEET 2.23; ENROLLMENT

Distribution of ‘Full-Time Equivalent and ﬂédd'Cbunt”Ehrollment at
Selected Planning’ Stages, by Level

Institution

Planning Stage

Enrollment Base Year; .
1 2

1 Full-time equivalent
enrollment:

:. "‘,‘ " !/ “ l AA""
2 Total ! N , S P

Lower division ' g /

\
‘:
Upper diﬁision;__ ; d . . // i / ?[

Head count enrollment:

Total

3

L . -

5 Graduate L - 'A/ Ef
6

7

8

Tower division

9 | Upper division

10 Graduate

DATA SOURCES: Col. 2 from institutional regcords. All other data are policy planning

assumptions.
PREPARED: APPROVED: SUBMITTED:
By y By . By
Date Date ° Date

1
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WORKSHEET 2.33 ENROLIMENT

Indexes of Growth in"Full-Time Equivalent and Head' Count Enrollment:
f'rom Base Year to Selected Planning Stages, by Level

Institution

Planning Stage

Enroliment Base Year: :
Category 196--6— I 11 111 v Y,. vi
1 2 3 L 5 6 1 g

[ T e et mssmiit w9 . v

1 Full-time equivalent " ';;.;"i*”f~ “ . y \

enrollmenﬁ B Lo \ ; z
2l TO'bal : !‘ P e “'I:OOO ) : T S T - ,.-" ; !‘:.:\\ |
l ) ' | |

— 1
/ . ',l." o . |3 ';"'f /"./' . o A .""._ R // 1
o e e T T ' S N - )
-3/" Lower/dIV151on 1.000 o - - S ;oA

om—— .o
e " ' . R o

e
’ﬂ....,mpv'uﬂm'g'n e
N ﬁ
.

/TN e . E " Lt P . . / s P
% ] ' w . g P — ” . ' "y e 4 —e.;--rw:w-'--wff--.w Aty o C e ¢
L / Upper division ,,»’If666ffﬂfi e R L T - A
T ,//-r-' B ' - ~ I = e
. i o . Msiﬁkﬂn,,wm»wu‘.m-‘*'fw:'?'”“M s R i aA i - ."-"- SAen e wl .
5 I'adua'be ] cOOO . J— e / e ”
? :’:’ . - ' ; /"‘rﬁ /
. i f § e
6 Head count enrollment: ; . W.IJW.M~~~W“““ -
7 Total 1.000
8 - Lower division 1.000
9 Upper division _ 1.000

10 Graduate 1.000

; DATA SOURCES:

‘Col. 1l: Worksheet 2.2 Col. 5: Worksheet
Col. 2: Computatioral assumption Col. 6: Worksheet
Col. 3: Worksheet 2.2: Col 3 % Col 2 Col. 7: Worksheet
Col. .ly: Worksueet 2.2: "Col L %+ Col 2 Col. 8: Worksheet

2: GCol 5 + Col 2
2: Col 6 + Col 2
2y Col 7 % Col 2
22

2
2
2
2 Col 8 '+ Col 2

PREPARED: | APPROVED: SUBMITTED:
By By : By
Date Datq_ | Date

. L
* oy RN 3
LA S
) \ s g LA R
R IR P
AT ! A - -;w.' A  C
a1 ‘ ' 1.
R ' .
)xl- LN, - 0
: - . 4
I \e' \ 'I~
’, ) lj’l
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WORKSHEET 2.l;3 ENROLLMENT

Distribution of Head Count Tnrollment. at Selected Planning”
Sféges'by”Sex;AMamitalwsta$us/énd’Residence’Gategofy

Ingtitution

Planning Stage

< Fhrollment Base Year: :
: . Category 1966 I I oI v v Vi
1 2 3 4 5 ) 1 8

1 Héad count enrollment:

Total

Male

Female

Married

Singlev

Female, total

2
3
L
5 | Male, total
6
[
8
9

Married

10 Single

11 Male, total

1.2 In residence
13 Married
i | Single .
15 . Commuters
(Continued)
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WORKSHEET 2.5 (Continued)
DATA SOURCES: | |
Col. 1t Worksheet 2.l Col. b: Worksheet 2.L4: Col. 5 + Col. 2
Col. 2¢ Computational assumption Col., 6: Worksheet 2.4: Col. 6 %+ Col. 2
Col. 3: Worksheet 2.4: Col. 3 < Col. 2 Col. 7: Worksheet 2.L4: Col., 7 % Col., 2
Col. lLi: Worksheet 2.4z Col. L + Col. 2 Col. & Worksheet 2.4z Qol'.'8'-:- Col., 2
PREPARED: APPROVED: SUBMITTED
By By By
Date Date Date
!
.

t / . «' / 4’ "

?‘ t, e ,l,fl'

/,(:‘“ "I '

|‘ ,-U
\ ,.;,j '
, _"i - , B
'.-';.{-' ']:i’,!«’ |
3 Cﬁ?”t _ 2T
Do
o
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CHAPTER 3

INSTRUCTIONAI WORKLOADS

A key step in the campus development programming study is forecasting
the volume of instructional activity at the several planning stages under
consideration. The size and character of projected instructional work-
loads will directly affect faculty and non-faculty staff requirements, the
amount and composition of physical plant required, land requirements and
the capital budget needed to implement the developmenﬁ program. This
chapter focuses upon the technical procedures involved in convewting the
enrollment estimates presented earlier into instructional workload projec-
tions, detesiled by departmeﬁt and course. Because of the nature of in-
structional organization, the analysis will extend in detail to the basic
unit of instruction, the individual course offering. While this may gen-
erate considerable work in data processing, it is necessary to the ade-

quate exploraticn of the basic expressions of academic policy and instruc-

tional workload.

L. Historical Developments and Subject Field Variations in Instructional
Workloads .

Colleges and universities are dynamic institutions. Programs of in-

struction and course offerings rarely remain static for very long periods
of time. Not only does an institution modify the character éf its offer-
ings in order tc provide better quality instruction and more closely meet
the needs of the community it services, but students also express varying
preferences for programs of study and subject field offerings from year

to year. Névertheless, historical data on the development of instructional
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WORKSHEET 2.l (Continued)

Planning Stage

Earollment Base Year:
Category 196..~6_ 1 II I WV VI
L 2 3 L 5 5 7 B

16 Female, total

17 In residerice _
18 . ﬁarried _
19 Single |

20 Commuters

DATA SOURCES:

Col. 2 from institutional records. All other data are policy planning

assumptions.,
PREPARED: APPROVED: ' SUBMITTED:
By By By
Date Date Date
H
s " ?’""Iu
) R
. ,Ezw 'q [
ll'u‘ L
A t b 4
I 1"” 7 1
o E
4 ¢ -
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WORKSHEET 2.53; ENROLLMENT
Indexes of Growth in Head Count Enrollment from Base Year to Selected
Planning Stages, by Sex, Marital Statis and Residence Category .
e /

e A P e

Institution . : N |

Planning Stage

Fnrollment Base Year:

Category 1966 I‘.. 1T 111 | IV v VI
1 2 E) N 5 6 T G

1 Head count Enrollment:

[W_—

2 Total 1.000

Male 1.000

-

Female

|
|
)

' Married

Single
7/~‘1 oo’
Female, total

3
L
P
5 / Malé, total
/
6
T
8

9 Married - ’
11 . Male, total 1.000

12 In residence 1,000 .

13 Married 1.000

il Single ~1.000

15 Commuters 1.000 '
16 Female, total 1.000

17 . In residence 1.000

18 Married 1.000 :
19 Single 1.000

20 Commuters 1.000

(Continued) | o
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workloads are an indication of the relative strength of particular subject

field offerings as well as undérlying trends in student preferences.

The first four worksheets in this chépter are designed to provide a
basis for analyzing historical patterns in the distribution of instruc-
tional workloads. The historical analysis is conducted on two levels of
detail: by subject field; and bf.coﬁréé level (lower division, upper di-
vision or graduate). “Wcrkloads may be expréssed in terms of student credic
hours, full-time equivalent enrollment or head'count number of course reg-
1strants' the plamning analyst must designate the partlcular form in which -

the workloads are expressed. However, it should be noted that the last of

these measures, head count number of course registrants, is the preferred
basis for expressing instructional workloads if the data should be direct-

ly available.

Worksheet 3.1 provides for the jdentification of instructional work-

loads by subject field and course 1evel for the past six years. These are
the raw data upon which the subsequent analysis is based. Worksheet 3.2
permits the planning analyst to adjust the historical data by eliminating
mgterial which may be irrelevant for future planning or adding workload
data relating to subject field offerings that may not be included in the
historical data. Thus, the basic data can be adjusted so that they are
consistent with the scope of offerings anticipated during the planning in-

terval under consideration.

Worksheet 3.3 calls for the analyst to weight the historical disfri—

bution of instructional workloads so that the recent years are given
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relatively greater prominence in the evaluation of shifts in student pref-
erences and curriculum content over time. The weighted distribution con-
tributes to a more rezsonable evaluation of the significance of shifts in
the distribution of instructional Workloads by subject field, giving weight
to recent experience without allowing basic curriculum stability to be

overshadowed by recent trends.

In worksheet 3.l;, a technique is suggested for measuring the shifting
pattern of preferences in subject field offerings over the historical peri-
od being considered. The resulting measure is designated as the index of
trend variance. The index measures in relative terms the extent to which
components of total instructional workload vary from the trend character-
iziﬁg the totalj that is, changes in thg instructional workloads in indi-
vidual subject fields relative to changes in the overall workload level of
the entire institution. The index thus has a w2lue greater than 1,000 in
subject fields experiencing more rapid growbth in instructional workload '
than the average for all subject fields, a value of less than 1,000 where
the opposite situation prevails, and a value equal to 1,000 in subject
fields in which instructional workloads are just keeping pace.with changes
in the overall workload level. However, the extreme values that might be
generated solely by trend analysis are avoided. Where instructional work-
loads are increasing more rapidly than the average for the entire institu-
tion, the index of trend variance is greater than 1,000 bﬁt less than it
would be if {the weighted average system weré not used. The ratiopale for

computing the index of trend variance is explained in the following section.
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B, Projection of Instructional Workloads: ‘Nourse Participation Levels

The procedure now shifts to the projection of future instructional
workloads in each subject field. But before explaining methodology, a com-

ment is in order regarding the general logic of the projection procedure.

Consider the instructiagél workload represented by any given course.
In the base year, the instructional mworkload associated with the course
can be measurel in terms of full-time equivalent students, credit hours
generated, or head count number of course registrants. In.turn, partici-
pants in the course may be described as lower division, upper division or.
graduate level students. Clearly, growth in these enrollment categories.
will directly affect the absolute and relative amounts of increase that may
be anticipated in “the number of students taking the course under considera-
tion at each planning stage. The »rogramming procedure has already called
for a projection of the expected growth in full-time equivalent enrollment
at each of these levels (see Chapter 2)., This information is sig“ificaﬁt
since growth in registrations or instructional workloads in a part.cular
course should certainly reflect the combined influence 6f the growth pat-
terns characterizing the several clasées of students registered in the
course in the base period (and who may be expected to take the course in

the future).

In a static world in which student preferences did not change and
curriculum offerings were constant, enrollment change would be the only
influence affecting course workload, as measured in terms of number of

participants. Only variations in the patterns of enrollment change
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anticipated for the several student groups taking a course would produce a
shift in workload other than proportionate to the change in total enroll-

mente.

However, student preferences do change and curriculuﬁ,structure is
not static. For these reasons, the estimating procedure must incorporate
:a variable to take account of this modifying influence. The measure de-
veloped for this purpose has been designated the index of trend variance.
As described above, the index measures the relative deviation from the
over-all pattern of expansion that may be expeciad in a particﬁlar subject
field and course group within the subjeét field. The index incorporates
recent trends in the relative drawing power of various subject fieldsj it
is thus a reasonable basis for modifying the simple grthh factor describ-
ing the changes expected in the three enrollment groups from which the
students taking a course are drawn. Taken together, the irndex of growth
in enrollment and the index of trend variance in subject field course of-
‘ferings provide a composite index of expansion that will'reflect expected
changes in the two broad influences affecting course workload: a) changes
in earollment, and b) shifts in student preferences and/or curriculum

structure as indicated by recent trends.

Worksheet 3.5 provides the technical format for implementing the
method described above. The worksheet iﬁplies that the estimating proce-
.dure should be carried out at the level of detail associated with a course-
by~course analysis. This may involve extensive demands for calculating
time. - Yet, a course-by-course analysis is essential to estimating the

total workloads that can be expected in each subject field, the implicit
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faculty requirements generated by these workloads, and the various forms

of instructional and non-instructional space that will be needed to serv-

ice these 1oads.a

'Following is an example of the procedure. The illustration demon-
strates the mechanics of projecting the instructionél workload in a course
which has students registered from different enrollment groups.

Tllustrative Program for Projection of Instructional Workloads at

Specified Planning Stage, by Subject Field, Course and Level of
Svudent Regilstrants

Subject Course Lower Planning
Tnstitution: State College Field: Chemistry Level: Division  Stage: IIT
: Instructional
Level of Instructional Index of Index of Composite Workload: .
Course Student Workioad: Growths: Trend Index of Target Planning
Namber Registrants Base Year Enrollment Variance Expansion Period '
L 2 3 " 5 o {
. 15 Lowei: 155 1.300 1.010 1.313 . 204
Upper 10 1.410 1.010 1.h2) 57
Craduate 10 2.1450 1.010 2.475 25
Total 205 - - —_— 286.
Col. 1: TInstitutional records Col. 5: Worksheet series 3.k
Col. 2: Institutional records Col. 6: Col. L4 x Col. 5
Col. 3: Institutional records Cols 7¢ Col. 3 x Col. 6

Col. lj: Worksheet 2.3

N.B. 1) Total instructional workload at target period is obtained by aggregating
pro jected Lower, Upper and Graduate participation.:
2) Instructional workload is expressed as head count number of course
registrants.

8In column 2 of worksheet 3.5, the level of student registrants refers to tie
enrollment group from which the students participating in a particular course
are drawn. Thus, there may be twenty students from the lower division, ten
students from the upper division status, and one student who has graduate status.,
On the other hand, the index of trend variance in column 5 is associated with
the course level of the course being offered. As such, the index of trend
variance does not change with the level of student registrants. Rather,
the index of trend variance changes only with shifts in the course level at -
which the particular course is offered; i.e., from lower division to upper
division or graduate level.
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Cs Policy Assumptions Concerning the Organization of Instruction

The data on instructional workload, ds measured by student'regis—
trations, are in themselves useful. But various other objectives require
the exﬁression of instructional workload in different form. In particular,
these data may in turn be transformed into corollary estimates of the num-
ber of clock hours of mee’ings per week cr the number of meeting groups
per week. This requires certain policy planning assumptions concerning
the structure of curriculum offerings and the organization of instruction
in these courses. Worksheet 3.6 may be used for systematically recording
these assumptions. The program of course offerings in each subject field
should be enumerated, together with the planning assumptions regarding the
credit hour value per student, the number of clock hours of mseting per ’
week in various types of classrocm or special purpose inétrqctional facil-
ities, and the preferred sizes for meeting groups in these facilities.

The last may be devéloped by direct consultation with administrative heads

of the various subject fields.

Worksheet 3.7 specifies additional policy planning assuﬁptions'which
‘'show the basis for converting from the original workload projections to
appropriate coroliary expressions of instructional.workload. Definitions
are provided for the transformation relationships among three forms for
expreésing instructional workload: student credit hours, full-time equiv-

alent enrollment, and head count number of course registrants.

Worksheet 3.8 carries the analysis through the conversion of the in-

structional workload projections prepared in worksheet 3.5 to the desired
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corollary expressions. Three measures of instructional workloéd at each
target planning period thus will be available for each course. It should
be noted that the programming procedure as outlined later in the Manual
only requires that data be developed in terms.of head count number of
course registrants. Thus, completion of this worksheet may not be neces-
sary if the analysis in worksheet 3.5 has already been carried out in terms
of course registrations. The corollarylexpressiong,FTE enrcllment or stu-

4

dent credit hours, however, may be found useful for other purposes.

D, Projection of Instructional Workloads by Type of Facility Required and
Class' Size :

It is of eritical importance to subsequent projections of the require-
ments for scheduled instructional spsace that projected instructional work-
loads ultimately be expressed in terms of type and capacity of facility
required. The remaining worksheets in this chapter are to be used for
this purpose. The analyses covered by worksheets 3.9 through 3.12 are

primarily manipulations of the data already developed.

Worksheet 3.9 focuses upon the class and student pefiods of instruc-
tion associated with each course. The worksheet draws upon data developed
earlier for each course: i.e., the projected number of course registrants;
and. the policy planning assumptions regarding the preferred class sizes
and clock hours of meeting per week in each type of meeting facility.

These data are then combined to obtain estimates of the total class hours
and student periods per week in various kinds of cléssroém and special

purpose instructional facilities.

h1 .
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Worksheet 3.10 summarizes the projections of class hours and student fl
periods per week in each subject field at the specified planning stage. j
Worksheet 3.11 summarizes the developmenﬁ 6f pro jected cléss hour and stu- -
dent perioﬁ workloads in the specified subject field over the entire plan- ' i}_
ning intervel., In both worksheets, the data are classified by type of inw.
structional facility. Finally, worksheet 3.12 calls for an analysis of
the size distribution of projected group meetings by subject field for the ”i}
specified planning stége and type of facility. These several classifica-
tions of instructional workload are similar to some of the material con- i}

tained in the "Class Size-Teaching Load" studies conducted by the

Association. - ;}

The worksheets contain sufficient technical material to permit the .
analyst to move through the successive stages of analysis without diffi-

culty. Institutions may vary in the extent to which underlying data are

available for the detailed analysis outlined in this chapter. It will bs

in the long-range interests of the institutions if future data gathering

reflects the needs implicit in the above exposition.

The lack of the historical student credit hour data for Southern
Colorado State College and the change to the trimester degree program at
Fort Lewis, of course, prevent the direct application of the foregoing

procedures by these institutions.

It will be necessary for these institutions to'develoﬁ constructs of

their prospective student load distributions by analysis of their curri-

culum plans and assumptions about student input and course choices. In

*
3
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these cases, the direct estimation of instructional workloads may be made

by means of a complex statistical model.

The progression of students through the complete degree programs of-
fered by the institutions requires elaboration of the model through the
entire sequence of choices. If this type of analysis can be carried out,
the basis for a comprehensive institutiornal plan is at hand. The completed
model may serve to predict building space and other physical plant require-
ments, faculty and staff requirements, the effects of program changes, and
the like from a given student input and a given set of assumptions about

student choices,

A complex model of this sort may be developed in the future for other
existing institutions, but for larger, on-going institutions such data can
only be handled on large-scale computers and then only after much further
study of the maltitude of variables at work in each institution.. The in-
stitutions planning new degree programs should, if possible, introduce this
systém at the outset when student input into the degree programs will be
starting and when planning can be based upon rational assumptions linked to

the goals and object .7es of the institutions.
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WORKSHEET 3.13; INSTRUCTIONAL WORKLOADS

Historical Distribution of Instructional Workloads by
Subject Field and Course Level, 19  to 19

Institution ' Course Levelb

N

Fio )N N 2 SR sl U

O O

10

1l

12

(Continued)

_Subject Field

Tnstructional Wbrkloada

1959-60  1960-61  1961-62 . 1962-63

1963-6l

1 2 3 Ly 5

6

Lk

Total
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WORKSHEET 3.1 (Continued)

DATA SOURCES: All data are from institutional records and/or "Class Size—Teaching Loadn
reports. See Appendix B for Subject Field classification system. ,

PREPARED: APPROVED: SUBMITTED:
By, _ By | By

Date Date Date

TECHNICAL NOTES:

Spe01fy whether workloads are expressed as a) student credit hours, b) FTE enrollment,
or ¢) head cow.t number of course registrants.

bWbrksheet 3.1l.1l: Lower division

Worksheet 3.1.2: Upper d1v1310n
Worksheet 3.1l.3: Graduate .
Worksheet 3.1.4: All levels
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WORKSHEET 3.23 INSTRUCTIONAL WORKLOADS

Adjustment of Total and Distribution of Instructional Workloads
for Purposes of Computing Distributional Pattern to- Be Used as .
lanning Assumptions at Projected Enrollment Targets,
by Subject Field and Course Level, 19  to 19

Institution Course Levelb

Tnstructional Workload®

1959-60 1960-61 1961-62  1962-63  1963-6l

156165

" Sukiject Field

1 2 3 n 5 6

no

\O o (o) NN N » RN —u UY

10

11

12

13

1

15

i6

17 .

- 18

Total

(Continued)

L6
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WORKSHEET 3.2 (Continued)

DATA SOURCES: All data are from worksheet 3.1, modified wherever appropriste by the
analyst preparing the report.

PREPARED: APPROVED: SUBMITTED:

SOy L .

By By By
Date " Date Date

TECHNICAL NOTES:

aSpecify whether workloads are expressed as a) student credit hours, b)FTE enrollment,
or ¢) head count number of course registrants.

bW'orksheet 3.2.,1: ILower division

Worksheet 3.2.2: Upper div.sion
Worksheet 3.2.3: Graduate '
Worksheet 3.2.L: All levels

Xy
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