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Summary

This report completes the first phase of a two-part study called for by the
Legislature in Supplemental Language to the 1985-86 Budget Act. The
Legislature asked the Commission, first, to recommend by 1986 any
needed changes in space and utilization standards in California public
higher education for the disciplines of engineering and the biological and
physical sciences, and second, to offer by April 1986 a plan for studying
the standards of all ther disciplines.

This response to the first of these requests contains an introduction that
explains the reasons for the study and the procedures followed by the
Commission in conducting the study, and then six chapters:

L A history of how space and rtilization standards have been developed
in California;

2. An overview ot Vie mechanics for developing these standards;

3. A summary of space and utilization standards used in other states;

4. The views of officials of the University of California and the California
State University on California's current standards for engineering and
the natural sciences;

5. An analysis of changes o'er recent decades in engineering and the
natural sciences that have affected their space needs; and

6. The Commission's findings, conclusions, and recommendations.

On pages 64-66 of the report, the Lammirsion offers seven recommen-
dations for implementation during a two-year interim period ending on
July 1, 1988 -- by which time it expects a more comprehensive analysis of
the subject to be completed. Its recommendations that :elate specifically
to the existing standards seek to (1) create greater flexibility in capital
planning by substituting the term "guidelines" for "standards"; (2) relax
the existing utilization standards for classrooms and teaching labota-
tories in California's two public universities; and (3) increase the space
allocations for research laboratories at the University of California.

The Commission adopted the report on February 3, !986, for transmittal
to the Legislature and other interested parties Additional copies of the
report may be obtained from the Publications Office of tne Commission.
Further information about the report may be obtained frn . Suzanne
Ness, the public information officer of the Commission, at (916) 322-0145.
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Introduction

SUPPLEMENTAL language to the 1985-86 Budget
Act contair ed the following directive:

Item 6420-001-001, Number 4. Capital Out-
lay Guidelines. The California Postsecondary
Education Commission (CPEC) shall study the
current space and utilization standards for
undergraduate class and graduate labora-
tories and faculty research/ office space in
public higher education. By December 1,
1985, the CPEC shall report its recommenda-
tions for changes, if found necessary, to the
existing space and utilization standards for
the disciplines of engineering, biological sci-
ences, and physical sciences to the Chairs of
the legislative fiscal committees and the Joint
Legislative Budget Committee (JLBC). The
CPEC shall provide a report on the status of its
review and plan to complete the study for all
remaining disciplines, to the same com-
mittees by April 1, 1986. It is legislative
intent that any revisions in the current space
and utilization standards will be incorporated
into the capital outlay programs for the 1986-
87 budget.

To respond to the first part of this request, the Com-
mission submits this six-part report which is orvu-
ized into:

1. An introduction to space and utilization stand-
ards in California higher education;

2. A discussion of the mechanics of space and utili-
zation standards;

3. A summary of guidelines and standards in other
states;

4. A presentation of the perspectives of the Univer-
sity of California and the Califcrnia State Uni-
versity on the subject;

5. A discussion of the specific problems of space
endemic to engineering and the sciences; and

6. Findings, conclusions, and recommendations.

Scope of' the report

Throughout the renort, the Commission pays most
attention to the th:ee disciplines mentioned in the
supplemental budget language -- engineering, bio-
logical sciences, and physical sciences. It gives vir-
tually no attention to the California Community
Colleges -- not because of a lack of concern for the
space and utilization problems of these colleges but
because of the time constraints of this brief and pre-
liminary study, and because the Legislative Analyst
indicated that the Legislature's principal interest in
the study was directed at California's two public uni-
versities rather than its Community Colleges. In the
Commission's larger effort to commence this spring,
the Community Colleges will certainly be included.

In this report, the Commission does not offer defi-
nitive new standards in engineering, the natural
sciences, or any other discipline. Space and utili-
zation studies conducted in the past have required
years of data collection ?rid study, and there is no
doubt that for an adequate study, at least as much
effort will have to be directed to the current study as
was expended in the past. The subject may be no
more complex than in the past, but there is no ques-
tion that California's institutions of higher educa-
tion have increased in both size and programmatic
diversity, and this alone will make any examination
a difficult one. Nevertheless, it is possible to begin
the process of updating standards or guidelines that
may or may not be archaic, and the Commission
believes that the first step in this process must be to
familiarize policy makers with the subject, both in
terms of California's experience and the experiences
and practices of other states. In this way, it is pos-
sible to view California's standards in light of what
others in the field believe are reasorulhle. In addi-
tion, this report can serve as a forum for the seg-
ments to present detailed comments and perspec-
tives on the problems they face, in order to give
greater focus to the future stages of what will pro-
bably be a multi-year project.

Only because the Supplemental Language requires
it does the Commission offer recommendations in
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this report concerning the space standards in engi-
neering and the natural sciences to be used for re-
viewing the 198e State Budget. In doing so, the
Commission freely expresses its reluctance to offer
long-range recommendations, for it is clear that
there has not been sufficient time to develop viable
standards that can stand for a number of years.
Therefore, the Commission's proposed interim
guidelines in Chapter Six are based on a combina-
tion of segmental preferences, the standards of
other states, and as much independent evidence
concerning space requirements in engineering and
the sciences as could be collected quickly. In de-
veloping the report in this way, the Commission is
well aware that the preferences of the segments
may not be entirely acceptable to the Legislature
(hence the Supplemental Language requesting this
report) and that the practices in place in other
states may not be precisely applicable to conditions
in California. Such "custom fitting" will have to
await the results of a study far more comprehensive
than this one has been allowed to be.

Notwithstanding these reservations, the Commis-
sion submits this report to the Legislature to aid in
legislative deliberations of capital outlay for the
California State University and the University of
California in the 1986-87 budget. By April 1986, it
will submit a second report that will include a com-
plete plan for the reexamination of space and utili-
zation standards on all public campuses and for all
disciplines.

Development of the report

To assist in the preparation of this report, the Com-
mission convened a technical advisory committee
consisting of representatives from the segments, the
Department of Finance, and the Office of the Legis-
lative Analyst. That committee met on two occa-
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sions, first to discuss the general nature of the sub-
ject and the direction the study should take, and
second to review a draft of the renort. Commission
staff also held many conversations with individual
members of the advisory committee and reviewed a
large number of documents and publications, includ-
ing many from faclities planning agencies around
the country, and from the National Science Fount:a-
tion. In addition, staff made several visits to Univer-
sity of California campuses in an effort to determine
the condition and adequacy of the University's scien-
tific laboratories. These visits involved a number of
conversations with administrators as well as faculty
members, graduate students, and other researchers
-- including postdoctoral fellows -- in the fields cov-
ered by the Supplemental Language.

Several people have been of considerable assistance
in preparing this preliminary report Principal
among them are Trudis L. Heinecke of the Office of
the President of the University of California: Sheila
Chaffin and William Chatham of the Office of the
Chancellor of the California State University: and
Jon Regnier of California State University, Long
Beach -- all of whom served on the technical advi-
sory committee.

The Commission would also like to extend its ap-
preciation to Gerald Beavers and Richard Keller of
the Office of the Legislative Analyst. Other advi-
sory committee members who were helpful at vari-
ous stages of this project include Clarence Mang-
ham and Matt Fugina of the Chancellor's Office of
the California Community Colleges, and Robert L.
Harris, Robert Gray, and Stanley L. Lena of the
State Department of Finance. Much assistance was
also provided by individuals on several University
of California campuses who developed background
papers, and by capital planning experts in many
other states who were willing to forward data to
Commission staff and to discuss those data over the
telephone, but they are too numerous to mention
here.
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Development of Space and Utilization. Standards
41 in California Public Higher Education

Space and utilization standards
-- definitions and need

One of the least understood aspects of State bud-
is;:tirg for higher education is the process that leads
to the development of capital outlay programs. Com-
pared to the issues of dollars per student, salaries
and benefits, student financial aid, and faculty
workload, the consideration of bricks and mortar
often seems mundane. Yet every year, the State of
California appropriates millions of dollars for the
construction of new buildii.ge, the renovation of old
ones, the furnishing of equipment, and the instil-
lation of utilities. Most of these projects are heavi, y
influenced by the application of space and utilizatic 1
standards, for it is through such applications that
the sizes of buildings, and therefore their cost, are
determined.

Certain terms and abbreviations need to be display-
ed here to avoid confusion later. Those of greatest
importance include:

Assignable square fed (ASF): The number of inte-
rior usable square feet in P building, to be distin-
guished from gross square fe.A.

Gross square feet (GSF): The total area covered by a
building as measured from the exterior walls.

Station: A seat in a classroom, work area in a labo-
ratory, carrel in a library, or the like.

Weekly room hours (wHH): The number of hours in a
week that a particular facility (classroom or labora-
tory in most cases) is cccupied for instructional pur-
poses.

Weekly student contact !your (wSCH): One student
sitting in a classroom or laboratory for between 30
minutes to one hour. A student attending three one-
hour lectures a week would generate three weekly
student contact hours. This is sometimes noted as
"weekly student hours" (WsH); the terms are inter-
changeable.

Student credit hour (SCH): The number of semester
or quarter units taken by one student. In almost all

cases, a student will generate more weekly student
contact hours than student credit hours. Students in
laboratory courses may generate as many as three
laboratory weekly student contact hours for one stu-
dent credit hour.

Full-time equivalent (FTE): A measure of full-time
load. Normally, one full-time equivalent student is
one student taking 15 student credit hours of work.
For budgeting purposes, a full-time equivalent can
be such a student, three students taking five student
credit hours, live students taking three student cred-
it hours, or any other combination pr.,clucing a prod-
uct of 15 student uedit hours.

Space standard: As employed in California, a "space
standard" can be defined as the number of assign-
able square feet per student or faculty station. These
numbers vary greatly by type of space and by aca-
demic discipline; they are applied to classrooms,
teaching laboratories, research laboratories, offices,
libraries and several other kinds of spaces.

Utilization standard: Refers to the number of hours
in a week that a particular facility, or a station in
that facility, should be used. This can be based on
weekly room hours, station use (such as. a seat in a
lecture hall or a work area in a laboratory), or a com-
bination of the two. In California, both standards
are normally applied (as in the current classroom
standard for all of public higher education of 53
weekly room hours with two-thirds of the seats in
each room occupied while the class is in session).

Space factor: Since the late 1960s, California has
employed a third measure called the "space factor," a
combination of all the other measures that provides
for assignable square feet per weekly student contact
hour or full-time equivalent, and it is that met -Aire
that ultimately determines the total number of
square feet a particular building in a particular seg-
ment will be allowed. It is discussed further begin-
ning on page 13.

Space planning involves the calculation of several
other numbers and the manipulation of various for-
mulas, but all of them relate back to space stand-
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ards, utilization standards, or space factors. All of
the rest essentially involve conversions of weekly
student contact hours to full-time equivalents or to
student credit hours or vice versa, or gross square
feet to assignable square feet.

Space and utilization standards are important be-
cause they introduce consistency and rationality to
the process of capital planning and allow all campus-
es in all segments to be treated equitably. Were it
not for the existence of standards, each proposal
would have to be evaluated individually, and there
would be no practical way to determine relation-
ships among various kinds of space or to provide for
the balanced development of campuses With stand-
aris, it is more likely that space allocations will be
balanced among a variety of uses, and that planners
will g"-- earnest consideration to the true square
footages classrooms, laboratories, and other facili-
ties require. The very existence of standards, there-
fore, forces both the State and the segments to en-
gage in a process of exploration, analysis, and evalu-
ation. It is a process intimately linked to a cardinal
principal of the Master Plan, that the development
of higher education will be "orderly."

Space and utlieation standards
in California since 1947

In 1947, the Legislature authorized a major study of
the needs of higher education in California that led
to A Report on a Survey of the Needs of California in
Higher Education, by George Strayer. Monroe E.
Deutsch, and A abrey A. Douglass. At that time, the
University of California operated four general cam-
puses that together enrolled 40,000 students; the
State Colleges enrolled 20,000 students, and the 55
public junior colleges enrolled about 60,000 stu-
dents. The Legislature commissioned the 1948
study because it correctly foresaw that California
was entering a period of explosive growth, that such
growth would place intolerable demands on the
already overcrowded existing campuses, and thaz,
much of the State's future prosperity would depend
on the existence of an extensive and high quality
system of higher education.

Many options confronted the Strayer Committee,
including the expansion of existing campuses, the
extensive use of temporary facilities, the building of
new campuses, e.nd the greater utilization of exist-
ing space. As history has shown, California has used

4

all of these options in varying degrees. Strayer and
his associates approached their task by asking a
number of questions go:Le similar to those being ask-
ed today:

1. Are the existing facilities in the institutions of
higher education of the State being used to the
maximum degree consistent with good education-
al practice?

2. What is the maximum number of students that
can be accommodated at each campus with exist-
ing facilities without overei 4wding classes, limit-
ing the curricular offerings, or ove,.extending the
school week?

3. Are the present college and university plants
properly proportioned as to number o: each type of

.ory and general classroom or have shifts in
student interests caused a condition of unbalance?
(p. 84)

As was common p actice throughout the country at
the time, the Strayer Co nmittee considered only the
utilization of clsmirooms, devoting no attention to
teaching laboratories :.)/ ,o the amount of space a
particular classroom should occupy. It also failed to
--onsider such areas as research laboratories, librar-
ies, or faculty offices. In considering classroom utili-
zation, it shunned the idea of operating in the even-
ings, stating that:

It is the consensus of many of the foremost
leaders in education that a school week in ex-
cess of forty five hours is unsatisfactory. Par-
ticularly is this true when many of the stu-
dents attending our schools have to commute
daily L am points as far distant as from thirty
to fifty miles. Even should the number so af-
fected by relatively low, their existence so
complicates the entire school schedule as to
make the practice of extending the school
week by ten, tv.2ty, or thirty hours a very
questionable one (pp. 84-85).

The Strayer Committee argued that various factors
made the full utilization of classrooms and laborato-
ries impossible, and it consequently recommended a
net utilization factor of 65 percent of the forty-five
available hours. It thus recommended that class-
rooms be used for 29 hours each week. kt the time,
almost every four-year campus in the State was al-
ready operating its classrooms for a greater number
of hours than that.

13



The 1955 Restudy

For the next seven years, the staff of the Liaison
Committee of the Regents and the State Board of
Education continued their work on the planning of
higher education facilities, and in 1954 were joined
by T. R. McConnell W undertake what came to be
titled A Restudy of the Needs of California in Higher
Education. In this 1955 report, McConnell and his
colleagues raised many of the same questions posed
by the Strayer Committee in 1948, but they went
considerably further in both expanding the scope of
the standards and in refining them:

Where the 1948 report had considered only the
number of hours classrooms should be used, the
Restudy authors ,mnsidered both classroom and
laboratc_y hours and the utilization rf stations
within those rooms. They debt ted multiple stand-
ard:i as well, considering the possibility of differ-
ent standards for varying sizes of classrooms and
laboratories, and established space standard for
the first time.

They called for general classrooms to be used 36
hours per week with 67 percent of the stations
occuried in each of those hours. This represented
80 percent of the hours available in a forty-five
hour week (8:00 R.M. to 5:00 p.m., Monday
through Friday).

For teaching lap _.,cries, they recommended
standards of 24 hours per week with 80 percent
occupancy.

They were the first California study group (and
remain the only one) to offer precise space stand-
ards for faculty research laboratories at the Uni-
versity of Califot nia, and they developed stand-
ards for office and auxiliary spaces, as will be
discussed in Chapter Two.

Except for research laboratories, the Restudy au-
thors presented all of these standards in terms of
"net square ieet per total full-time equivalent stu-
dent" -- a somewhat awkward measure that required
computations of class size, student/faculty ratio, and
other measures if area per student station was to be
determined. In subsequent analyses, the term "as-
signable square feet" (ASF) came into common usage,
and it was usually applied on a student-station ba-
sis. Display 1 on the next page shows the results of
their deliberations for classrooms and laboratories.

The 1960 Master Plan

In 1960, the Master Plan Survey Team also explored
the subject of space and utilization standards, but it
was sufficiently satisfied with the work performed in
the 1955 Restudy that it offered no new recommend-
ations on space standards. Its Technical Committee
on Institutional Capacities and Area Needs did, how-
ever, give considerable attention to the utilization
standards recommended in the Restudy. In a report
prepared for the Master Plan Survey Team, the
Technical Committee noted tnat the utilization stan-
dards were "approved as a goal by both the State
Board of Education and the University of California"
and reported on the segment,' progress in imple-
menting the Restudy recommendations as follows:

It is important to keep in mind that these
standards, although ba3ed upon verifiable
data, are still judgments, and may be either
too low or unreasonably high. There is to date
no evidence that will prove conclusiveiy what
can and what cannot be achieved. The Uni-
versity of California is using Restudy stan-
dards in projecting its building needs, but it is
the studied opinion of the chief planning an-
alyst for the University that these standards
cannot be achieved. The experience of the
state colleges has caused the Department of
Education, with the consetL of the State De-
partment of Finance, to adopt standards some-
what below the Restudy standards. (Technical
Committee, p. 23)

Convinced by this argument, the Master Plan Sur-
vey Team recommended a liberalization of the utili-
zation standards to 30 hours per week at 60 percent
station occupancy for classrooms and 20 hours per
week of 80 percent station occupancy for laborator-
ies. It also recommended that the soon-to-be-es-
tablished Coordinating Council for Higher Educa-
tion "undertake without delay . . . a complete study
of the current utilization in the junior colleges, state
colleges, and the University of California" (1960, pp.
96-97).

The 1966 ...dominating Council Report

A task soon undertaken by the Coordinating Council
for Higher Education iva3 the implementation of the
Sum ey Team's recommendation, and in a September
1966 report, it offered new and comprehensive space

14 5



DISPLAY I Recommended Standard Instructianal Floor Areas per Student for Classrooms,
Teaching Laboratories and Graduate-Student Research Laboratories in State
Colleges and the University of California

Net Square Feet per Total Full-Time Equivalent Student
in the Level of the Subject Field

General Subject
Field Level of Instruction

Classrooms:
University of
California and
State Colleges

Teaching Laboratories Research
Laboratories

State Colleges
University of
Conforms

( University of
California Only)

1 2 3 4 5 6

Agriculture Lower Division
Upper Division
Graduate

7.1
7.2
1.7

41
63

1(t)

41
63
--a 200

Arts Lower Division 6.5 36 36
Upper Division 6.2 53 53
Graduate 5.3 60 140

Engineering Lower Division 5.4 95 95
Upper Division 7.5 96 96
Graduate 2.3 --a 200

Languag s Lower Division 11.9 --b --b
and Literature Upper Division 9.5 --b --b

Graduate 9.5 _..c --a 30

Mathematics Lower Division 9.6 --b --b
Upper Division 9.5 --b --b
Graduate 9.5 15c --a 30

Miscellaneous Lower Division 8.7 31 31
Professions d Upper Division 8.9 2 30

Graduate 8.0 3u 30

Biological Lower Division 6.6 30 30
Sciences Upper Division 7.2 38 38

Graduate. 1.8 60 --a 160

Physical Lower Division 8.0 28 28
Sciences Upper Division 8.0 42 42

Graduate 1.8 80 --a 160

Social Lower Division 9.5 3 3
Sciences Upper Division 9.2 2 2

Graduate 8.4 15 --a 30

a. Allowance included under resear^h laboratory.
b. Allowance included in classroom area.
c. To be included with classroom area
d. Education, journalism, law, librarianship, and social welfare.

Note: The number of full-time equivalent students in a given subject field and level of instruction, to which these unit areas
are to be applied, is that which represents the toga' full-time equivalence of all courses at that level in that subject field, ir-
respective of the students' majors and levels of registration in the institution.

Source: McConnell, Holy, and Semen', 1955, p. 346, Table 33.
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and utilization standards for both classrooms and
teaching laboratories. It di; not, however, recom-
mend any changes in the area standards established
by the 1955 Restudy for faculty research laborator-
ies.

The Coordinating Council developed a number of
techniques and measures not previously employed
in California. Rather than computing space needs
on the basis of net square feet per full-time equiva-
lent student, it opted for a measure of assignable
square feet per station. Eschewing the use of full-
time equivalency further, it preferre the use of
weekly student contact hours and defi i its space
standards in terms of assignable square L'eet/weekly
student contact hours (ASF/WSCH). As will be shown
in Chapter Three, this approach is now popular in
most other states.

The Coordinating Council operated under four fun-
damental assumptions that undoubtedly had a ma-
jor impact on its conclusions and recommendations:

1. The standards should allow maximum flexibility:
This assumption was designed to allow architec-
tural flexibility, not a deviation from the standard
itself. In other words, if a chet.lisoy building was
planned, the Council was unconcerned about the
configuration of the space, but would insist that
the total number of square feet fell within the
confines of the standard.

2. The standards, overall, should not be lowered be-
low the Restudy standards: The primary concern
in this assumption was cost, as it was apparent
that any significant liberalization of the Restudy
standards would have a dramatic effect on the
State budget.

3. The standards should be equitable for all segments
when concerned with the same levels if instruction
and the same subject field areas: This assumption
was that space needs for certain types and levels
of instruction would be identical in all three
public segments. In other words, since all three
public segments used classrooms for general in-
struction, the space and utilization standards for
classrooms should be identical. Similarly, it was
assumed that the space needs for upper division
laboratories at the University and the state col-
leges were identical, hence a common standard for
both.

4. Standards should be continually reviewed: The
council recognized that circumstances do change,

and consequently recommended that continual
reviews be undertaken: "Space standards should
be periodically reviewed to keep up with changing
times. New teaching techniques and practices,
changing curriculum patterns, and new technolo-
gy cause changes 'n the requirements for space "
(p. 10).

The Coordinating Council proposed new and stricter
utilization standards than had been recommended
by the Master Plan, although they were lower than
proposed in the Restudy. Where the Master Plan
Survey Team had suggested standards of 30 hours
per week per classroom with 60 percent station oc-
cupancy, the Council proposed a standard of 34 hours
with 66 percent occupancy. Similarly, where the
Master Plan called for laboratory use of 20 hours at
80 percent occupancy, the Council proposed a dual
standard of 25 hours at 80 percent for lower-division
instruction and 20 hours at 80 percent for upper-di-
vision instruction. Although the upper-division
standard was identical to the Master Plan recom-
mendation, the overall effect was a more stringent
basis for evaluating space needs.

With these use standards, the Council developed a
formula which employed measures of assignable
square feet/station as follows:

assignable square feet per station

( hours of room use per week) (percent station occupali,y)

The principal analytical difference between the Re-
study and the Council standards was the change
from net square feet per full-time equivalent student
to assignable square feet per weekly student contact
hor. For example, where the Restudy proposed a
figure of between 6.6 and 11.9 assignable square feet
per full-time equivalent student for classrooms, the
Council proposed .67 assignable square feet/weekly
student contact hour. This assumed that the rela-
tionship between contact hours and full-time equi-
valency was between about 10 and 17 for regular
classroom instruction, if both the space and utili-
zation standards recommended in each of the two
studies were comparable.

Although it cannot be determined precisely, it seems
probable that they were not comparable. What
seems to have occurred is a liberalization of the utili-
zation standards from the Restudy but not from the
Master Plan, and a restriction of the space stan-
dards. The net effect may have been very close to the
recommendations contained in the Restud but as
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subsequent events would demonstrate, the lower
space standards would soon reduce the total amount
of area to which the segments were entitled.

Recemn.endations
of the Legislative Analyst

Immediately following publication of the Coordi-
nating Council's 1966 report, the Legislative Ana-
lyst became interested in the subject of utilization
standards. In the Analysis of the Budget Bill, 1965-
66, the Analyst strongly implied that emerging data
processing technologies might increase the efficien-
cy of classroom and laboratory utilization still fur-
ther, and he therefore offered the following recom-
mendation:

We recommend that the California State Col-
leges and the University of California each
study the feasibility of using computers for stu-
dent registration procedu7es combined with
class bcheduling pro'edures and that each seg-
ment submit a progress report io the Joint Leg-
islative Budget Committee by December 1,
1965, including plans to conduct a pilot study
on one campy- by fall, 1966. Current space
utilization in California's institutions, as re-
ported in the Coordinating Council for Higher
Education Report, demonstrates quite clearly
that existing space is not being fully utilized
(p. 305).

The following year, both (..f the four-year segments
presented their reports. Th.) University of Califor-
nia argued that greater utilization might not be pos-
sible even with the use o. !omputers, but it agreed to
conduct a pilot program on its Davis campus. The
State Colleges claimed they did not have the data-
processing capability for even a pilot project but
agreed to conduct one with a special appropriation of
$35,972. The Analyst countered this request by
recommending that the colleges conduct the pilot
study by taking the needed funds be taken from
another data-processing appropriation within their
budget.

In 1968, the University submitted its report on the
Davis pilot project, but the Analyst found it to be un-
satisfactory. He criticized the study on the grounds
that the University did not seem sufficiently inter-
ested in increasing utilization, and he argued that
the defeat of the 1968 higher education bond issue
(Proposition 3), as well as increasing demand for
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higher edur tion services, made serious attempts to
increase utilization mandatory Accordingly, in his
1969-70 report he recommended:

We recommend (a) that the Coordinating
Council for Higher Education restudy existing
space utilization standards, (b) that the Uni-
versity of California and the California State
Colleges study and implement better utilization
methods paying particular attention to automa-
tic data processing applications and (c) that
reports with recommendations be presented by
the Coordinating Council for Higher Educa-
tion, the University of California and the Cali-
fornia State Colleges to the Joint Legislative
Budget Committee by November 1,1969 on this
subject.

We recommend that the University and the
state colleges admit all qualified applicants us-
ing a capital outlay capacity standard based on
utilization of classrooms at a level of 75 percent
of the time period 8 a.m. to 10 p.m. five days per
week rather than the current standard of 48
percent of the above time period (p. 326).

The Analyst had already conducted a preliminary
utilization study of his own, and continued to do so
the following year. In his Analysis of the Budget
Bill, 1970-71, he noted that the State Colleges were
meeting the Coordinating Council standards, while
the University was below the standards, but that
"These comparisons are not very meaningful, how-
ever, if they are based on relatively low standards"
(p. 341). He also found the reports submitted by the
Coordinating Council and the segments to be unsa-
tisfactory, and consequently reiterated his recom-
mendation of the previous year, a recommendation
that was embodied in Assembly Concurrent Resolu-
tion 151 during the 1070 legislative session and that
created a classroom standard of 53 hours per week
room usage with 66.6 percent station occupancy.

Developments during the 18708

Arguments over the standards continued for the
next two years, until in 1971 the Coordinating Coun-
cil produced another report, Inventory and Utaiza-
tion Study for Public Higher Education, in which it
noted the complexity of the space and utilization
problem and indirectly chided the Analyst for adopt.
ing too simplistic an approach. The Council noted
that consideration should be given "to other fectors
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such as emphasis on level of instruction, patterns of
attendance, geographic location, site limitation,
environment, academic program, scheduling, and
campus maturity" (p. iv). To analyze these factors,
the Council hired Mathematica, Inc., of Princeton,
New Jersey, to construct what became known as the
Council's "Facilities Analysis Model" or "CCHE-
FAM." This model involved some rather sophis-
ticated computer modeling and required the regular
collection of massive amounts of data, so much so
that it was finally abandoned due to the incapacity
of campus data processing systems to manage it.

The Analyst, however, continued to insist on higher
standards, and in 1973 succeeded in obtaining them.
this time for laboratories. Supplemental Language
to the 1973-74 Budget Act provided as follows:

Item 359. University of California-Capital Out-
lay. The Regents of the University of Califor-
nia shall base their building space needs in
class-laboratories on 110 percent (27.5 hours/
week lower division, 22.0 hours/week upper
division) of current 8 a.m. to 5 p.m. utilization
standards. This planning standard shall be
used on an interim basis until the Coordinat-
ing Council for Higher Education establishes 8
a.m. to 10 p.m. utilization standards for class-
laboratories.

Item 361 and 362. State University and Col-
leges-Capital Outlay. The Trustees of the
Scate Universities and Colleges shall base
their building space needs in class-labora-
tories on 110 percent (27.5 hours/week lower
division, 22.0 hours/week upper division) of
current 8 a.m. to 5 p.m. utilization standards.
This planning standard shall be used on an
interim basis until the Coordinating Council
for Higher Education establishes 8 a.m. to 10
p.m. utilization standards for class-lab-
oratories.

Following this action, no further reports on the sub-
ject of space and utilization standards were issued by
any State agency, and the Analyst also fell silent on
the subject. This was a seemingly odd occurrence,
given the fact that so much sound and fury had been
created around the subject for so many years, but
the ) were several reasons for it. In part, the hiatus
was caused by ti * fact that the Coordinating Coun-
cil was elimins d and replaced by the California

Postsecondary Education Commission. Probably of
far greater importance, however, were the reduced
enrollment pressures and the virtual elimination of
capital outlay funding that characterized the 1970s.
With the enrollment crunch of the 1960s seemingly a
thing of the past, and with few buildings being ouilt
for any purpose, the need for greater space utiliza-
tion seemed less pressing. Thus, although the Post-
secondary Education Commission did continue for a
time the work begun by the Coordinating Council,
no publications resulted. Because of that, the "inter-
im" ;tandards of 1970 and 1973 became more or less
permanent.

Recent developments

With the return both of prosperity and enrollment
pressures in the 1980s, particularly at the Universi-
ty of California, it was probably inevitable that in-
terest in the uses of space in higher education would
be rekindled. For over ten years, the capital outlay
appropriations to the r bile segments had been
much reduced from previous levels, and mainten-
ance budgets suffered major reductions. The result
was a backlog of segmental requests that have now
lea to legislative appropriations for the construction
of new buildings and the remodeling of old ones. For
the 1985-86 fiscal year, capital appropriations to the
four-year segments totaled over $200 million, mostly
for the University of California, and in 1986-87, re-
quests from those segments will exceed $280 million.

During hearings on the 1985-86 appropriations for
the University of California, testimony by the
University revealed that several requests in the
biological and physical sciences were based on space
allocations which exceeded those listed in the 1955
Restudy and the 1966 Coordinating Council report,
while some in engineering were below the standards.
The University presented a number of arguments for
the variations, all of which are discussed in Chapter
Four, but one of the results of the budget hearings
was some confusion over the subject in general, and
some doubt as to the viability of standards (particu-
larly for research laboratories where no study has
been undertaken since 1955) that have remained
unchanged for twelve years at the least. It was be-
cause of those doubts that the Legislature adopted
the Supplemental Language noted on page 1.
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2 The Mechanics of Space and Utilization Standards

WHEN the Coordinating Council for Higher Edu-
cation published its Inventory and Utilization Study
for Public Higher Education, Fall 1969, the Council
offered the view that "the first requirement of a util-
ization study is a current accounting of available
space" (p. 111-1). That statement is still valid. In-
deed, a current accounting of available space is also
the first requirement for a comprehensive space
analysis designed to create new space standards, for
as the analyses of both space and utilization proceed,
the inventory of current space inevitably becomes a
point of reference.

Inventories of current space

Higher education institutions make use of a wide
variety of facilities, including administrative areas,
offices, research laboratories, libraries, art galleries,
student unions, theaters, storage and service build-
ings, and dormitories. Emphasis is often placed on
their classrooms and teaching laboratories, but
these spaces represent only half of the space avail-
able on California's Community College campuses
and considerably less than half on its University and
State University campuses.

Each one of California's three public segments of
higher education maintains an inventory of all cam-
pus spaces.

The University of California annually compiles
an Instruction and Research Space Summary An-
alysis that categorizes all facilities into one of 124
types, arranges them by programmatic affiliation,
shows the square footages involved, and indicates
whether or not the space is subject co the space
standards contained in either the 1955 Restudy or
the 1966 Coordint..ing Council report. It does not,
however, group those spaces by category, such as
classrooms, laboratories, and the like.

The State University publishes a similar report
from its Space and Facility Data Base at cate-
gorizes space in 97 different ways, but it is com-
piled only on a campus-by-campus basis with no
summary table for the system. There is also no

19

indication of whether the facilities listed are sub-
ject to space standards or not.

In the Community Colleges, a computerized space
inventory is available for all colleges that categor-
izes all facilities into 80 types of space by room,
building, college, district, and systemwide. It is
updated regular' or use by districts in preparing
the five-year cap. outlay constuction plans that
are required from all districts annually. The
Chancellor's staff periodically reviews these space
inventories for accuracy and proper classification.
Unfortunately, there is some evidence indicating
that the inventories available for some districts is
not completely accurate.

It is anticipated that the Commission, in cooperation
with the segments, will publish a comprehensive in-
ventory of all space in public higher education with-
in the next year, but there has not oeen sufficient

DISPLAY 2 Percentage Distribution of Gross
Square Feet in California Institutions of Higher
Education
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time to arrange the available data for presentation
in this preliminary report. The most recent formal
inventory was contained in the Coordinating Coun-
cil's 1971 report. A recent update compiled by the
segments in conjunction with this report is present-
ed in Display 3 and it shows a number of significant
changes in the distribution of space, not the least of
which is a significant reduction in the total percen-
tage of space devoted to classrooms and teaching
laboratories in all three segments. Several things
are immediately apparent from the three pie charts
in Display 3:

First, the amount of space devoted to classrooms
in the three segments differs substantially, rang-
ing from five percent at the University of Califor-
nia to 16 percent in the Community Colleges.

Second, teaching or "class" laboratories also vary
considerably from a low of 10 percent at the Uni-
versity to 24 percent at the State University and
34 percent in the Community Colleges.

Third, the University allocate! 18 percent of its
space to non-class and special laboratories, com-
pared to 4 percent at the State T.Iniversity and
none in the Community Collages.

Fourth, only in the area of general-use facilities is
there any significant similarity among the three
segments.

From descriptive inventory
to prescriptive standards

To a great extent, few displays illistrate the prin-
ciple of segmental differentiation of function as dra-
matically as these space distributions, yet in spite of
them, similarities remain for certain kinds of spaces,
and all attempts to establish space and utilization
standards have focused on them. For example, low-
er-division classrooms and class laboratories have
traditionally been treated in the same way in all
three segments, as have upper-division spaces of
these types in the four-year segments. In California,
classrooms are all allocated 15 assignable square
feet per student station and all are required to be
used 53 hours per week with 66 percent sta'..ion
occupancy. Similarly, while space allowances for
teaching laboratories differ somewhat depending on
the academic discipline, the standards for each
discipline are applied evenly in all three segments,
as are the utilization standards.
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DISPLAY 3 Distribution of Non-Residential
Assignable Square Feet in California Public
Higher Education by Types of Rooms
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At present, the only rationale for differences among
the three segments that has ever been accepted is a
functional one, as in the Community Colleges, which
have specific space allowances for vocational labora-
tories, or in the University of California for faculty
research laboratories. Even in that latter case, how-
ever, the Department of Finance has an informal
agreement with the State University under which
the State University receives 75 percent of the Uni-
versity of California standard for graduate and
faculty research space if this space can be demon-
strated to be instructionally related. Thei have
also been different standards applied for faculty
offices, with the University of California receiving
the highe it allowance in recognition of the addi-
tional space needs occasioned by its research
function.

As noted in Chapter One, California's process of
establishing both space and utilization standards
has undergone considerable evolution. The Strayer
Committee in 1948 was concerned only with hours of
use, making no distinctions among various types of
space. It established a single utilization standard
for classrooms, then included laboratories within
that standard. It did not consider the question of the
proper number of square feet those facilities should
occupy, not did it consider space allocations or use
patterns for offices, libraries, or other areas com-
monly included today. This approach changed in
1955 when the McConnell Committee established
space standards for the first time and divided utili-
zation standards between classrooms and labora-
tories, but even these lacked the precision that is
needed to address modern institutions which are
vastly more complex than they were in the 1950s.

In 1966, the Coordinating Council made a major
contribution to facilities analysis when it developed
the idea of relating square feet directly to the num-
ber of hours students actually occupy seats in class-
rooms and laboratories. This technique generated
what has come to be known as the "space factor," a
measure of assignable square feet per weekly stu-
dent contact hour, shown in Display 4, and it was
through the use of different factors for different
disciplines and space types that it became possible to
develop capital outlay requests based on a precise
workload measure related directly to the level of
instruction in specific courses.

Even though the 1955 Restudy categorized full-time
equivalent students by major discipline, its work-
load measure -- level of student majoring in each

DISPLAY 4 1966 Coordinating Council
Space Formula

ASF / Station
= ASF / WSCH

Hrs. / Wk. x Stn. Occ.

ASF/Station - Assignable square feet per student
station.

HrsJWk. - Number of hours out of a 45-hour week,
8 a.m. to 5 p.m. a classroom, or labora-
tory, on the aye; ape, should be used.

Stn. 0cc. ... The percent of expected student station
occupancy when rooms are in use.

WSCH = Weekly student contact hours.

Source: Coordinating Council for Higher Education, 1966, p. 8.

field -- was much less satisfactory than a system
based on course- and discipline- specific space alloca-
tions. As an example, a campus may propose a new
biological sciences building based on a given number
of students majoring in tha. category of disciplines,
but this number of majors only indirectly relates to
course taking in biology or a related field. Students
majoring in biology or physiology do not take all
their courses in that field. They also take courses in
English, the humanities, and the social sciences,
none of which affect the space requirements for
biological science departments. At the same time,
many students not majoring in biology take biology
courses. Thus, while the use of full-time equivalent
students provides an indication of space needs, it is
far from a precise determinant.

A clearer picture of true needs is provided by
measures of contact or credit hours If it is known
the, a given number of students o-e actually sitting
in classrooms or laboratories (contact hours) or tak-
ing certain specific courses (credit hours), workload
measures are easily determined, and if those mea-
sures can then be related to both a space allowance
and a utilization factor, the process of capital plan-
ning becomes more rational.

The Coordinating Council ushered in this process in
1966 by creating space factors that could be applied
to all classrooms and teaching laboratories, regard-
less of discipline. With this formula, campuses and
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central offices, based on experience and a projection
of trends, can determine their space allowances with
great accuracy for about a three to five year period
and compare them to all existing spaces contained
within their operating inventories arranged in
terms of total assignable square feet per discipline.
The difference represents an entitlement to addi-
tional space or a statement of the adequacy of exist-
ing space, depending on whether the allowance ex-
ceeds or falls short of the square footage already in
place.

Disagreement over needed space

All of this theory seems rather straightforward, but
it conceals a world of complexity and controversy.
There is no argument between the segments and
State officials concerning the Coordinating Council's
1966 formula, but there has always been substantial
disagreement oiler the factors to be applied to it.
Over a three-year period, the Coordinating Council
had debated the appropriateness of the standards be-
fore arriving at the space allotments and utilization
standards shown in Displays 5 and 6.

DISPLAY 5 1966 Coordinating Council
Utilization Standards for Classrooms and
Teaching Laboratories

Type of Space Hrs./Wk. Stn. Occ. Stn. Use

Classrooms
and Seminars 34 x .66 = 22.4

Teaching Laboratories:

Lower Division 25 x .8E = 21.3

Upper Divisica 20 x 80 = 16.0

Source: Coordinating Council for Higher Education, 1966, p. 8.

It is axiomatic in the field of space analysis that
small changes in the standards can have major
effects on capital outlay funding. A case in point is
the allotment for lower-dhision biological sciences
at the University of California at Berkeley. For
1984-85, that campus minted 6,690.9 student credit
hours for lower-division biological scieaces -- an
amount which would have entitled that campus to
17,396.3 assignable square feet of space. But when
the Legislature changed the utilization standard
from 25 hours of room use per week at 85 percent
station occupancy to one of 27.5 hours per week at 85
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DISPLAY 6 1966 Coordinating Council Space
Standards for Academic Classrooms and Teaching
Laboratories

Subj .3t Field Area
ASF/

Station
4.SF/

WSCH

Classrooms (All levels) 15 0.67

Life Sciences
Agriculture

Lower Division 60 2.80
Upper Division 60 3.75

Biological Sciences
Lower Division 55 2.60
Upper Division 60 3.75

BIPE Sciences
Physical Sciences

Lower Division 60 2.80
Upper Division 70 4.40

Mathematical Sciences
Lower Division 30 1.40
Upper Division 30 1.90

Engineering Sciences
L0v-3r Division 90 4.25
Upper Division 110 6.90

Social Sciences
Psychology

Lower Division 40 1.90
Upper Division 60 3.75

All Other Social Scien es
Lower Division 30 1.40
Upper Division 30 1.90

Classiooms (All levels) 15 0.67

Humanities
Art

Lower Division 65 3.15
Upper Division 65 4.05

All Other Humanities
Lower Division 40 1.90
Upper Division 4') 2.50

Professions (UC & csu)
Business Administration

Lower Division 30 1.40
Upper Division 30 1.90

Education
Lower Division
Upper Division 40 2.50

Home Econote.ics
Lower Division 60 2.80
Upper Division 60 3.75

Journalism
Lcwer Division 60 2.80
Upper Division 60 3.75

Health Sciences
Lower Division
Upper Division 50 3.15

Source: Coordinating Council for Higher Education, 1988, p. 8.
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percent (a 10 percent increase), Berkeley's entitle-
ment in jus' that one category was reduced by
1,669.8 assignable square fe' .. With building costs
in the sciences currently running at about $315 per
assignable square foot, the difference in cost is over
$500,000. In 1984-85, Berkeley reported a total of
292,050 student credit hours at just the undergradu-
ate level -- a total that created a space entitlement of
486,986.5 assignable square feet in classrooms and
teaching laboratories based on the legislative stan-
dards approved in 1970 and 1973. If the Coordinat-
ing Council's standards shown above in Displays 5
and 6 were used instead, Berkeley's additional en-
titlement would be approximately 80,000 assignable
square feet, and the cost difference, at $300 per as-
signable square foot, would be $24,000,000. This is a
very rough approximation designed only to illus-
trate the effect of loosening or tightening standards,
but it is clear that even relatively slight alterations
in the standard': can have dramatic effects on ap-
propriations.

This is undoubtedly one reason why space and
utilization standards have been debated with such
intensity over the years. The other is the fact that
there is virtually no empirical basis for determining
what the standards should be. Arguably, only the
faculty know how much space is really needed for a
particular kind of activity, but at the State level,
there has always been a suspicion that faculty will
judge their needs on the basis of maximum desires
rather than minimal requirements. The difference
between the two perceptions constitutes the grounds
for negotiation.

Other standards are based only on a space allotation
since there is no way to determine a utilization
standard. Examples are faculty offices and research
laboratories. For the former, the only analysis that
has ever been performed in California was the 1955
Restudy, which proposed the standards shown in
Display 7 on page 16. They can be compared to those
listed in the University of California's September
1985 Instruction and Research Space Summary
Analysis, as shown in Display 8 on page 17.

Display 8 includes a total of 34 different disciplines,
yet the Restudy only established specific standards
for twelve. As the University has applied the 1955
standards, s^me disciplines quite clearly have fallen
within fairly obvious categories (such as Letters and
Interdisciplinary Studies within the Social Scien-
ces), but others have not -- including environment
studies, anthropology, social ecology, geography,

and information and computer science. Some of
these disciplines simply did not exist as distinct
fields in 195:: when the Restudy standards were es-
tablished, and the University has therefore found it
necessary to work out new guidelines, often a task
which has been accomplished through negotiation
with the Department o" 'Finance. The same situation
has obviously obtained in the State University as
well, and probably in the Community Colleges.

Challenges of categorization
and aggregation

Two of the major challenges that will confront the
State in its forthcoming study of space and utiliza-
tion guidelines will be first, to determine which cate-
gories of space should be included within a standard
or guideline, and second, to decide on an appropriate
level of aggregation for certain disciplines. As an
example of this second challenge, where a single
standard exists today for engineering, it is virtually
certain that future guidelines will have to recognize
differen,, subdisciplines and levels of engineering in-
struction. Petroleum engineering, for example, ordi-
narily has greater space needs than electrical en-
gineering. Within the physical sciences, the space
requirements for organic chemistry are much great-
er than those for theoretical physics, and within the
biological scien..I,s, microbiology usually requires
more space than botany. Making determinations for
these space categories is usually a long and difficult
process, since virtually all involve judgments about
degrees of difference among subdisciplines. The
challenge is to com.ruct a system simple enough to
administer yet comprehensive enough to permit the
recognition of genuine needs. A few states - but
unfortunately only a few -- have faced this problem,
recognized the differences that seemed important to
them, and made some interesting decisions about
them. Several of these are discussed in detail in
Chapter Three.

In addition, mai.), types of space at the University of
California at least, currently fall under no standard
at all. In its Instruction and Research Space Sum-
mary Analysis, the Universit- indicates the amount
of space on each of its nine campuses to which a
standard applies and that wit:i no applicable
standard. These are shown by campus in Display 9
on page 18.

From Display 9, it can be seen that over three
fourths of the University's total assignable square
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DISPLAY 7 Recommended Standard Staff Floor Areas for Instructional Departments
at the Califrnia State Colleges and the University of California

Gem ral Subject field

State Colleges University of California Departmental Shops,
Storage, and

Miscellaneous°(Net Square Feet) (Net Square Feet)

Offices Research
Labors-
toriesa

Offices (Percent)

Academic
Adminis-
trativec Academic

Admin.
istrativec

State
Colleges

University of
Calif.-onia

1 2 d 4 5 6 7 8

Agriculture 110 40 300 140 60 6 10

Arts and Crafts 110 25 100 140 30 6 10

Engineering 110 40 300 160 60 9 15

Languages and
Literature 110 25 40 130 30 3 5

Mathematics 110 25 60 130 30 3 5

Miscellaneous
Professionsd 110 50 80 160 80 6 10

Biological
Sciences 110 35 250 120 50 6 10

Physical
Sciences 110 35 250 120 50 6 10

Social Sciences 110 25 40 130 30 3 5

a. Including research laboratory service rooms (including animal quarters in regular academic buildings), libraries and other
collections within the instructional department, and academic conference rooms.

b. Manufacturing and maintenance shops within the instructional department. (Instructional shops are classified as
teaching laboratories and are included in Table 33 (See the previous page).

c. Including administrative conference rooms.

d. Education, Journalism, Law, Librarianship, and Social Welfare.

Note: Columns 2-6: Net square feet per full-time-equivalent faculty member (and equivalent ranks) and teachingassistant.

Columns 7-8: Percent of total instructional and staff space, to be added to the sum of the areas obtained from Table 33
and Columns 2.6 above. (Does not include buildings and grounds maintenance shops and storage.)

Source: McConnell, Holy and Semans, 1955, p. 345, Table 33.
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DISPLAY 8 Comparison of :,tandard Stuff Floor Areas for Instructional Departments as
Recommended by the 1955 Restudy and as Implemented in the University of California's
Space Summary Analysis.

General Subject Field
(Disciplines with specific

study standards shown in sold)

University of California ( Net Squars Feet'

Faculty Research
Laboratories
(Restudy/UC)

Offices

Departmental Shops,b
Storage, and

Miscellaneous

Acldemic
(Restudy/UC)

Administrative
(Restudy/UC)

Percent
Restudy/UC)

Agriculture 300/300 140/140 60/60 10/10
Agricultural Social Sciences N/A/53 N/A/140 N/A/47 NI,\16.7
Agriculrtural Economics N/A/53 N/A/140 N/A/47 N/A/6.7
Agricultural Biological Sciences N/A/275 N/A/130 N/A/55 N/A/10
Arts and Crafts 100/N/A 140/N/A 30/N/A 10/N/A
Visual Arta N/A/100 N/A/140 N/A/30 N/A/10
Performing Arts N/A/100 N/A/140 N/A123 NIA/10
Engineering 300/300 160/160 60/60 15/15
Agricultural Engineering N/A/500 N/A/160 N/A/60 N/A/15
Chemical Engineering N/A/275 N/A/140 N/A/55 N/A/12.5
Information & Computer Science N/A/180 N/A1145 N/A/45 N/A/10
Language and Literature 40/40 130/130 30/30 5/5
Mathematics 60/60 130/130 30/30 5/5
Miscellaneous Profess; Jnsd 80 160 80 10
Education 80/80 160/160 80/80 10/10
Journalism 80/80 160/160 80/80 10/10
Law 80/80 160/160 80/80 10/10
Library Science 80/80 160/160 80/80 10/10
Social Welfare N/A/40 N/A/130 N/A/30 N/A/5
Business Administration N/A/53 N/A/140 N'A/47 N/A/6.7
Administratior N/A/53 N/A/140 N/A/47 N/A/6.7
Environmental Design N/A/100 N/A/140 N/A/30 N/A/10
Biological Sciences 250/250 120/120 50,50 10/10
Physical Sciences 250/250 120/120 50/50 10/10
Social Sciences 40/40 130/130 30/30 5/5
Letters NIA/40 N/A/130 N/A/30 N/A/5
Humani.es N/A/40 N/A/130 N/A/30 N/A/5
interdisciplinary Studies N/A'tC, N/A/130 N/A/30 N/A/5
Environmental Studies N/A/187 NA/125 N/A/45 N/A/10
Anthropology N/A/145 N/A/125 N/A/40 :s1/A/7.5
Psychology N/A/145 N/A/125 N/A/40 N/A/7.5
Social Ecology N/A/145 N/A/125 N/A/40 N/A/7.5
Applied Behavioral Sciences N/A/100 N/A/130 N/A/40 N/A/10
Geography N/A/145 N/A/125 N/A/40 N/A/7.5

a. Including research laboratory service rooms (including animal quarters in regular academic buildings), libraries and other
collections within the instructional department, and academic conference rooms.

b. Manufacturing and maintenance shops within the instructional department. (Instructional shops are classified as teaching
laboratories and are included in Table 33 (See the previous page).

c. Including administrative conference rooms.

d. Education, Journalism, Law, Librarianship, and Social Welfare.

Source: McConnell, Holy, and Semans, 1955,p. 345.
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DISPLAY 9 Assignable Square Feet (ASF) of the University of Californta's Instructton
and Research Facilitie. Covere-1 or Not Covered by 1955 Restudy or 1966
CyJrdina:ing Council Space Standards in 1984-85.

Campus

ASF Covered by Space
Standards

ASF Not Covered by Space
Standards

Total Campus ASF
ReportedNumbs: Percent Number Percent

Berkeley 2,171,258 31.0 4,824,556 69 0 6,995,814

Davis 1,226,631 23.1 4,079,398 76.9 5,306,029

Irvine 528,046 17.9 2,416,353 82.1 2,944,399

Los Angeles 1,854,977 24.2 5,818,810 75.8 7,673,787

Riverside 532,889 28.3 1,347,120 71 7 1,880,009

San Diego 591,455 17.5 3,382,833 82 5 3,974,288

Santa Barbara 804,482 30.1 1,868,984 69.9 2,673,466

Santa Cruz 320,871 19.3 1,337,440 80.7 1,658,311

Totals 8,030,609 24.3 25,075,494 75.7 33,106,103

Source: University of California, 1985.

feet are not PUbject to any space standard. To pro-
vide an indication of the types of space that have
never been standardized, a sample of non-standard
facility categories applicable to the BerkeIcy campus
are listed below. Most, but not all, of these spaces
were constructed with non-State funds.

All Institutes
Associated Students Facilities
Botanical Gardens
California Alumni Association
Campus Police Facilities
Computer Centers
Cooperative Extension
Greenhouses
Facuay Club
Intercollegiate Athletics Offices
Language Laboratories
Lawrence Berkeley Laboratory
Military Science
Museums
Optometry
Physical Education

18

Public Health
Residence Halls
Seismology Stations
Summer Session Offices
University Extension
University of California Press

Concerning utilization of classrooms and teaching
laboratories, only the California State University
undertakes an annual survey that lists the number
of rooms of each type, the number of student sta-
tions, moan room size, mean class size, weekly room
hours of use, station occupancy percentages, and
weekly student hours per station. The last of these
statistics is the most important, since it is the one
numbcr that is applied to the space standard to pro-
duce overall square footage allotments. Display 10
on the opposite page shows the station occupancy
figures for each State University campus as of Fall
1983.

As can be seen, only one of the 19 campuses (San
Luis Obispo) meets the Legislature's classroom u. i-
zation rate, but seven exceed its lower-division
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DISPLAY 10 California State University Utiliv on Rates for Classrooms and
Laboratories, Fall 1983 (Numbers in Bold are for Those Meeting or
Exr-tiding the Standards)

Campus

Classrooms (Legislative
Standard = 35.5

Hrs./Wk)

Lower Div isior.
Laborato ries

(Legislative Standard =
23.4 Hrs/Wk)

Up Da oi v n

(Legislative Standard =
17.6 Hrs/Wk)

rIaltersfield 22.330 9.169 19.692

Chico 32.744 23.057 19.012

Dorninr _z Hills 26.511 8.991 13.031

Fresno 32.637 19.646 17 420

Fullerton 30.047 25.628 22.696

Hayward 25.283 11.505 11.831

Humboldt 26.081 23.868 18.851

Long Beach 32.656 26.969 23.214

Los Angeles 20.642 14.759 12.765

Northridge 32.562 27.732 25.471

Pomona 34.762 21.52E 22.834

Sacramento 31.476 28.698 22.723

San Bernardino 26.491 18.761 15.149

San Diego 32.303 24.779 17.667

San Francisco 30.356 18.423 20.210

San Jose 2 ... 12 27.603 18.230

San Luis Obispo 35.681 21.787 20.404

Sonoma 19.533 14.134 16 662

Stanislaus 23.302 13.662 16.526

All Campuses:
Mean

Standard Deviation
29.6511

4.822
22.0362

6.425
19.3283
3.805

1. 83.5 percent of the legislative standard.

2. 94.2 percent of the legislative standard.

3. 109.8 percent of the legislative standard.

Sourt,.. California State University, 1985.

laboratory utilization rate and 12 exceed its upper-
division laboratory utilization rate.

Conclusion

It may he obvious from this review of the mechanics
of space and utilization standards that it is virtually
impossible to create viable standards for instruc-
tional and research areas without considering both

the square footage of a given student or faculty
station (the space standard) and the frequency of its
use (thv utilization standard). Relatively minor
changes in either standard can have dramatic effects
on the total space allotment for any campus, yet
there is no set of hard and fast rules, or any compre-
hensive body of data that can clearly and unar-
guably indicate what the standards should be. Vir-
tually all standards that have been created since the
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Liaison Committee's 1948 report have been judg-
ments and estimates based on as much experience as
could be brought to bear on the problem at the time.
Over the years, they have been changed and
changed again, somttimes increased in stringency
and sometimes relaxed, but never set in a place, or at
a level, that elicited wide agreement. In the past,
most standards have produced far more controversy
than consensus.

At the present time, consensus appears to be as
elusive as ever, and it is primar:ly because of that
fazt that the Legislature has requested this report. It
is abundantly clear that the segments -- and par-

20

ticularly the University of California -- believe that
the space standards against which many of their ca-
pital outlay requests in engineering and the sciences
are being measured are seriously out of date. It is
also clear that none of the segments has ever , -reed
with the utilizatio- standards approved b,- i,eg-
islature through resolutions and suppiemental bud-
get language in the early 1970s. Nonetheless, while
no utilization data are available as yet from the Uni-
versity of California, the comprehensive data sup-
plied by the State University on classroom and lab-
oratory utilization provide at least a general indi-
cation of the viability of these standards.

2S



3
Space and Utilization Standards

in Other States

FOR this report, the Commission was able to collect
detailed data on space and utilization standards
from 13 states and indirect information on 12 others,
based on a recent survey by the Nebraska Coordi-
nating Commission for Postsecondary Education. In
all probability, most of the remaining 24 states do
not have detailed space and utilization standards
but employ an informal process invilving negotia-
tions between the campuses and state-level fiscal
age acies on specific projects. But because the Ne-
braska survey produced responses from only 17 of
these states, the California Postsecondary Et....;...a-
Eon Commission will conduct another national sur-
vey in the second phase of its study.

Among the 13 states that submitted documents for
this report, three levels of sophistication are evident:

1. Alabama, Alaska, Kansas, Illinois, Louisiana,
and South Carolina report utilization data and
occasionally a few space standards, while Texas
and Virginia report comprehensive space
standards but no utilization data;

2. Nebraska, North Carolina, and Ohio report both
utilization data and space standards for class-
rooms and teaching laboratories; and

3. Florida and New York provide utilization data
and space standards for classrooms, teaching
laboratories, and research laboratories.

Louisiana's utilization report is so cumbersome that
it proved to be unusable for the purposes of this re-
port, but the data and procedures used by each of the
remaining 12 states are described in this chapter,
with the states listed in terms of these three levuls of
complexity.

Alabama

The Alabama Commission on Higher Education
produced a report in February 1982 (based on Fall
1980 data) entitled Facilities Inventory and Space
Utilization Report. Alabama has no formal stan-
dards but operates with what it cans "generally

accepted criteria." For classrooms, these are a range
of between 25 and 30 hours per week with between
60 and 70 percent station occupancy. For teaching
laboratories, the ranges are between 14 and 18 hours
per week at 55 to 65 percent occupancy for upper-di-
vision courses and between 22 and 26 hours per week
at 75 to 85 percent occupancy for lower-division
courses. Also indicated are "space factors" for as-
signable square feet per weekly student contact
hour, even though no standards for assignable
square feet per station are listed in the report. Based
on those standards, the six largest Alabama insti-
tutions reported the utilization data shown in Dis-
play 11 on page 22.

Two things are evident from the Alabama data:

First, the utilization standards, or "ranges" as
they are called, are quite low by other states'
standards, as will soon be demonstrated as this
review proceeds.

Second, Alabama's institutions are not, in gen-
eral, meeting even those standards.

In comparing Alabama's data to the utilization data
and space factors at the California State University,
it is clear that the State University is using its facili-
ties at a far greater rate than Alabama's institu-
tions. The key statistic is hours of station occupancy,
and on this measure, the State University's class-
room usage is more than twice that of Alabama's;
while for laboratoria, it is between 48.5 and 69.2
percent higher.

Alaska

In December 1983, the Alaska Commission on
Postsecondary Education published Instructional
Space Utilization at the University of Alaska, which
presented data in three volumes for the 13 institu-
tions that comprise the University of Alaska system.
It included no space standards, but its utilization
standards were that classrooms should be used 30
hours per week at 60 percent occupancy; laboratories
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DISPLAY 11 Classroom and Teaching Laboratory Utilization and Space Factors at the Six
Largest Institutions of Higher Education in Alabama, Fall 1980, Compared to
Similar Factors at the California State University, Fall 1983

Institution

Hours of Room
Utilization
per Week

Percent Station
Occupancy

Hours of Station
Occupancy

per Week
Space Factor

(AsFrWSCH)

Alabama A & M
Classrooms 28.6 46 13.2 1.39
Laboratories 18.6 70 13.0 3.76

Alabama State University
Classrooms 21.2 50 10.6 1.57
Laboratories 16.2 46 7.5 4.57

Auburn University
Classrooms 24.8 61 15 1 0.87
Laboratories 17.5 63 11.0 3.97

Jacksonville State University
Classrooms 14.0 65 9 1 1.94
Laboratories 5.9 91 5.4 5.14

University of Alabama
Classrooms 23.0 58 13.3 1.19
Laboratories 14.5 66 9.6 5.40

University of Alabama -
Birmingham 29.7 58 17.2 0.90

Classrooms 18.1 72 13.0 3.35
Laboratories

Average for All Alabama Senior
Institutions

Classrooms 23.5 59 13.9 1.19
Laboratories 18.1 72 13.0 3.35

Average for the California State
University

Classrooms 41.8 71.0 29 7 0 43'
Laboratories

Lower-Division 23.6 93.3 22.0
Upper-Division 20.7 93.2 19.3

1. Current legislative standard. 2. Variable depending on the space factors for various disciplines.

Source: Alabama Commission on Higher Education, 1982,pp. 19-22, and California State University, 1985.

for 20 hours per week at 80 percent occupancy -
standards identical to those suggested in Califor-
nia's Master Plan for Higher Education in 1960. The
Alaska Commission did not indicate the length of
the day these standards are to be applied to, but it
must be presumed to be 8:00 a m. to 5:00 p.m. unless
otherwise indicated, since those hours have long

22

been used nationally for measuring the school day.

Display 12 compares the actual classroom and
teaching laboratory utilization experience at the
three general campuses of the University of Alaska
as of Fall 1982. It indicates that the State Univer-
sity's utilization patterns are far higher than in
Alaska for all campuses and all categories.
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DISPLAY 12 Classroom and Laboratory Utilization at the University of Alaska, Fall
1982, Compared to that of the California State Univer 'ity, Fall 1983'

Institution and
Type of Facility

Hours of Room Utilization
(Credit Courses)

Percent Station
Utilization

(Credit Courses)

Hours of
StationUtilization
(Credit Courses)

Anchorage Campus
Classrooms
Laboratories

36.7
13.8

54.0
74.0

19.8
10.2

Fairbanks Campus
Classrooms 31 5 59.0 18.6
Laboratories 15 2 76.0 11.6

Juneau Campus
Classrooms 17 1 47.0 8.0
Laboratories 20.4 75.0 15.3

Average for the
California State
University

Classrooms 41.8 71.0 29.7
Laboratories

Lower Division 23.6 93.3 22.0
Upper Division 20.7 93.2 19.3

1. tasitd on utilization standards of 30 hours per week with 60 percent utilization for classrooms and 20 hours per week
with 80 percent utilization for laboratories.

Source: Alaska Commission on Postsecondary Education, 1983, pp. 7-23, and California State University, 1985.

Kansas

The most recent report available from Kansas is its
Board of Regents' Report of Physical Facilities and
Space Utilization at Selected Postsecondary Institu-
tions for Fall, 1975. It shows no space or utilization
standards, but does present data on the number of
hours each classroom and laboratory is used each
week. Unfortunately, the report does not indicate a
percentage of station ,:ccupancy or weekly hours of
station occupancy, and it is therefore not possible to
compare California and Kansas station occupancy
rates. Nevertheless, for classrooms in the seven pub-
lic four-year institutions in Kansas, hours of weekly
room use vary between 21.9 and 37.0. This number
compares to Californi ''s 53.0 hour standard and the
State University's 41.8 hour actual usage. For labo-
ratories, Kansas' colleges and universities range

between 13.0 and 22.6 hours of use per week.
California's standard is between 22.0 and 27.5; the
State University's actual usage is between 20.7 and
23.6.

Illinois

The Illinois' Board of Higher Education's 1983 space
and utilization survey lists no space standards and
offers onl.:7 limited data on utilization of classrooms
and laboratories Similar in format to the Kansas
report mentioned above, it shows a range of weekly
room-hour use but no percentage figures for occu-
pancy and, therefore, no figures for hours of weekly
station occupancy. The utilization ranges for class-
moms at Illinois' 13 public institutions are 21.7 to
46.7, with an average of 29.2 based on a 7 a.m. to 10
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p.m. day. For laboratories, the range is from 8.6 to
21.2, with an average of 14.3. As with Kansas, this
compares to the California standards of 53.0 hours
for classrooms and between 22.0 and 27.5 for labo-
ratories.

South Carolina

South Carolina's Commission on Higher Education
has reported not only useful utilization data on
classrooms and laboratories for 1983 and 1984 but
also a group of basic utilization "guidelines." It pre-
sents these guidelines not as hard and fast standards
but as suggestions with a relatively low standard
listed as "acceptable" and a slightly higher one as
"desirable." Displays 13 and 14 on pages 25-26
present these guidelines for classrooms and labo-
ratories respectively and the results of its survey.
These displays also compare the data to California's
standards.

Displays 13 and 14 demonstrate that South Caro-
lina's institutions of higher education are barely
meeting the minimum "acceptable" requirements
established by the South Carolina Commission on
Higher Education for classrooms and are about 25 to
30 percent below the "desirable" standards. For lab-
oratories, the institutions are considerably below
e% mi the minimally acceptable standards and very
far away from those thought to be desirable (about
45 to 50 percent). South Carolina's desirable stan-
dards are close to those recommended in 1966 by the
Coordinating Council, but they are somewhat below
those approved by the Legislature in 1973. Compar-
ing South Carolina's utilization data to those report-
ed by the State University for Fall 1983 indicates
that the State University is using both its class-
rooms and laboratories at rates of about twice those
of South Carolina's institutions.

Nebraska

Nebraska's Coordinating Commission for Postsec-
ondary Education conducted a national survey in
1981 in which it was able to collect both space and
utili; ation standards from 15 other states. Its 1981
report on this survey offered data and standards on
utilization but no space standards.

Nebraska's utilization standards are in the average-
to-low range for the nation, calling for classroom us-
e..ge of 30 hours per week at 60 percent station qccu-
pancy , ad laboratory usage of 20 hcurs per week at
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80 percent station occupancy. The Nebraska Com-
mission presents only classroom hourly use in its
report, neglecting to add station occupancy percen-
tages. These data from Nebraska's four-year insti-
tutions appear ie. Displays 15 and 16 on page 27.

As with other states previously mentioned, Nebras-
ka's actual utilization is considerably lower than its
standard, averaging 25.77 hours per week on an 8
a.m. to 5 p.m. basis for classrooms, and 15.08 hours
for laboratories. These utilization rates are 14.1 and
24.3 percent below its standard.

The data gathered by the Nebraska Commission
from other states present no actual utilization data
but offer helpful information, not only about utiliza-
tion and space standards for classrooms but also for a
variety of teaching laboratories. These are shown in
Displays 17 and 18 on pages 28-29. In some cases, no
data for room hours or station occupancy are offered,
but space factors are listed, and since California uses
a space factor (assignable square feet per weekly
student contact hour), comparisons with the other
states are possible. In California's case, the class-
room utilization standard is 53 hours of room use at
66 percent station occupancy with a space allowance
of 15 assignable square feet per station. By Cali-
fornia's formula shown on page 14 of Chapter Two,
California's classroom space factor is therefore .43
assignable square feet per weekly student contact
hour. The last column of Display 17 compares this
factor to those of 15 other states.

The average hours of expected classroom use in the
eleven states whose standards are listed in Display
17 is 33.4, with sight of the 11 using 30 hours as
their standard. Only Oklahoma constitutes an
anomaly in this regard in that it reports a standard
of 60, the only standard among the 11 higher than
California's. Concerning expected station occupan-
cy, there is greater similarity, with the same 11
states reporting an average of 64.6, compared to
California's 66. For space factors, 1 owever, there is
also a wide discrepancy. Compared to California's
.43, the 13 states reporting factors averaged .78, a
figure 82.3 percent more liberal than in California.
Most of these states allow slightly more assignable
square feet per station than California.

Teaching laboratory standards in the other states
are somewhat closer to California's practice, as
shown in Display 113. The 11-state average for utili-
zation is 24.5 room hours at 78.2 percent station
occupancy, compared to a California average of 24.75
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DISPLAY 13 Daytime Classroom Utilization Rates and Guidelines at South Carolina
Institutions of iiii5-her Education (8 a.m. to 5 p.m.), Compared to California
Standards

Institution

Number of Hours of Weekly
Room Usage
(8:00 a.m. to

5:00 p.m.)
Station Occupancy

Percentage

Number of Hours
of Weekl" Station

Occupancy

1984 1983 1984 1983 1984 1983

Clemson University 24 23 64 63 15 15

University of South Carolina
- Columbia 26 25 59 58 15 15

The Citadel 16 15 71 72 11 11

College of Charleston 28 24 63 61 18 15

Framis Marion College 21 21 63 60 13 13

Lander College 20 18 62 65 12 12

South Carolina State College 27 25 62 64 17 16

University of South Carolina
.

Aiken 28 27 51 51 14 14
Coastd Carolina 27 24 64 64 17 15

Spartanburg 24 22 58 58 14 13

Winthrop College 27 26 61 64 17 17

Unweighted Average 24 23 62 62 15 14

South Carolina Commission
on Higher Education
Cuidelines:

Acceptable 27 27 55 55 14.9 14.9
Desirable 31.5 31.5 65 65 20.5 20.5

California Standards
8 a.m. to 1U p.m. 53 63 37 67 35.5 35.5

Source: South Carolina Commission on Higher Education, 1985, p. 3. and Coordinating Council for Higher Education, 1966,
as modified by the California Legislature in 1970.



DISPLAY 14 Daytime Laboratory Utilization Rates and Guidelines at South Carolina
Tastitutions of Higher Education (6 a.m. to 5 p.m.), Compared to California
Standards.

Institution

Number of Hours of Weekly
Room Usage
(8:00 a.m. to

5:00 p.m.)
Station Occupancy

Percentage

Number of Hours
of Weekly Station

Occupancy

1984 1983 1984 1983 1984 1983

Clemson University 18 17 78 80 14 14

University of South Carolina
- Columbia 14 14 62 64 9 9

The Citadel 11 10 66 61 7 6

College of Charleston 20 13 73 54 15 7

Francis Marion College 12 11 77 74 9 8

Lander College 111 18 73 59 81
11

South Carolina State College 18 14 78 84 14 12

University of South Carolina
Aiken 16 16 65 67 10 11
Coastal Carolina 13 13 64 73 8 9
Spartanburg 16 13 59 73 9 9

Winthrop College 13 10 63 70 8 7

Unweighted Average 15 14 63 69 9 10

South Carolina Commission
on Higher Education
Guidelines:

Acceptable 18 18 70 70 13 13
Desirable 22.5 22.5 80 80 18 18

California Standards
Lower-Division 27.5 27.5 85 85 23.4 23.4
Upper-Division 22.0 22.0 80 80 17.6 17 6

1. Report notes that "decrease due to change in way labs are counted."

Source: South Carolina Commission on Higher Education, 1985, p. 5, and Coordinatinr, Council for nigher Education, 1966,
as modified by the California Legislature in 1973.
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DISPLAY 15 Number of Classrooms Scheduled

Number of
Scheduled

Institution/Campus Classes

per Week at Nebraska Colleges and Universities

Number of Hours SchL '- led

8:00 a.m. to 5:00
p.m. Monday

through Friday Other'' To Lal

Average Number of
Hours Each Room is
Scheduled Per Week

State Colleges
Chadron 47 677.0 49.0 726.0 15.45
Kearney 84 2,007.0 219.0 2,226.0 26.50
Peru 24 344.0 11.0 355.0 14.79
Wayne 36 710.7 71.5 782.0 21.70

Total 191 3,738.5 350.5 4,089.0 21.41

University of Nebraska
Curtis 14 307.0 307.0 21.93
Lincoln 279 7,078.5 7,078.5 25.37
Omaha 91 2,475.0 867.0 3,342.0 36.7?

Total 384 9,860.5 867.0 10,727.5 27.94

Total/Average 575 13,599.0 1,217.5 14,315.5 25.77

Nebraska Utilization
Standard 30.00 @ 60%

1. "Other" is not defined in the report. Presumably it refers to scheduled evening and weekend hours.

Source: Nebraska Coordinating Commission for Postsecondary Education. 1981. D. 12.

DISPLAY 16 Number of Class Laboratories Scheduled per Week at Nebraska Colleges and
Universities

Institution/Campus

Number of
Scheduled

Class Laboratories

Nznider of Hours Scheduled

8:00 a.m. to 5:00
p.m. Monday

through Friday Oth Total

Average Number of
Hours Each Room is
Scheduled Per Week

State Colleges:
Chadron 29 270.0 270.0 9.31
Kearney 41 565.0 37 602.0
Peru 16 170.0 5 175.0 10.94
Wayne 34 384.5 9 393.5 11.57

Total 120 1,389.5 51 1,440.5 12.00

University of Nebraska
Curtis 13 278.0 278.0 21.38
Lincoln 158 2,444.5 2,444.5 15.47
Omaha 37 628.0 154 782.0 21.14

Total 208 3,350.5 154 3,504.5 16.85

Total/Average 328 4,740.0 205 4,945.0 15.0b

Nebraska Laboratory 20.00 @ 80%
Standard

1. "Other" is not defined in the report. Presumably it refers to scheduled evening and weekend hours.

Source: Nebraska Coordinating Commission for Postsecondary Education, 1981, p. 12.
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DISPLAY 17

State

Classroom Space Standards in Sixteen States

Percent
Station ASF per Student

Room Hours per Week Occupancy Station Space Factor'

Alabama 30 50 to 70 None2 Classroom Space = Area pet- Station
x WS/i/AvRLIR x AvSOR3

Colorado 30 67 15 .75

Indiana N/A N/A N/A Purdue University: .54
Indiana University: .66
Indiana State University. .95
Ball State University: 75

Kansas N/A N/A N/A .833 NASF per activity load unit.

Massachusetts N/A N/A N/A 135 ASF per student it: total.
30 ASF in classrooms.

Montana N/A N/A N/A .83 ASFIWSH

New Jersey 34 70 16 .67 NASF/SCH

New Mexico 30 60 16 .89

New York Classrooms: 30
Lecture Halls: 20

60 Classrooms: 16
Lecture Hails: 12

Classrooms: .89
Lecture Halls: 1.00

North Carolina 30 60 16 .89

Oklahoma 60 80 16 .33

Oregon 33 60 15 .76

Texas 30 66.6 16.5 .825

Washington 30 60 18 1.00

Wisconsin 30 67 16 .80

California 53 66 15 .43

1. Space Factor is a measure of assignable square feet per weekly student contact or credit hour. variously referred to as WSCH, WSH, or WCH.

2. AvRUR: Average room utilization rate. AvSOR: Average station occupancy rate.

3. No official standard: Allocation geared to institutional average.

Source: Nebraska Coordinating Commission for Postsecondary Education, 1981, p. 28

36
28



DISPLAY 18 Laboratory Space Standards in Fourteen States

State
Room Hours

per Week

Percent
Station

Occupancy ASF per Student Station Space Factor'

Alabama 20 70 25-175 Classroom Space = Area per station x
Agriculture 65 WSH/AvR1.711 x AvSOR
Education 40
Business 30
Humanities 30
Sciences 75

Colorado 30 80 18.8-177.0 1.18 to 14.75
Agriculture 52
Business 33
Sciences 55

Massachusetts N/A N/A N/A 135 ASF per student in total,
20 ASF in classrooms.

Montana N/A N/A N/A 1.88 to 11.52
Agriculture 4.38 (LD); 7.19 (UM
Business 2.19
Education 2.81
Engineering 7.50 (LD); 11.25 (LD)
Physical Science 3.75 (LIN; 5.62 (JD)

New Jersey 24 80 30 to 110
Apiculture
Business
Education
Engine g
Physica enca

60
30
30

100
60

1.56 to 5.73
Agriculture 3.12
Business 1.56
Education 1.56
Engineering 5.21
Physical Science J.12

New Mexico 20 80 Engineering 100 25

New Yokk 24 80 40 to 160 2.08 to 8.33
Agriculture 160 Agriculture 8.33
Business 40 Business 2 08
Education 40 Education 2.08
Engineering 65-160 Engineering 3.38 to 8.33
Physical Science 68 Physical Science 3.54

North Carolina 20 80 Academic 40 Academic 2.50
Engineering/Mech. 100 Engineering/Mechanical 6.25

Oklahoma 48 80 Life Sciences 75 Life Science 1.95
Math, Computer,
Physical and Engi-

Mathematics, Computer, Physical, and
Engineering Sciences 3.75

neering Sciences 144 Behavioral Sciences 1.56
Behavioral Science 60 Humanities 1.25
Humanities 48 Professions 1.25
Professions 48

Oregon LD 22 LD 80 Agriculture 160 N/A
UD 16 UD 60 Business 32

Engineering 110-160
Physical Sciences 65

Texas 20 80 Agriculture 80 N/A
Business 32
Engineering 100
Physical Sciences 50

Washington 20 80 25-175 1.56-10.93
Wisconsin 24 80 Average Laboratory Station Average Laboratory Space Factor: 3 72

Size: 71.5

California
Lower Division 27.5 85 Variable by Discipline Variable by Discipline
Upper Division 17.6 80

1. Space Factor is a measure of assignable square feet per weekly sstudent contactor credit hour, variously referred to as WSCH, WSH, or WCH.
2. AvRUR: Average room utilization rate. AvSOR: Average student occupancy rate.

Source: Nebraska Coordinating Commission for Postsecondary Education, 1981, p. 30
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at 82.5 for upper-division and lower-division
instruction combined. If Oklahoma's unusually
high standards are excluded, however, the
remaining ten states averaged 22.1 hours at 78
percent occupancy with a moderate preference for 20
hours and a strong preference for 80 percent.

Some of these states reported space standards for
certain kinds of laboratories, not all of which are
comparable to California's. Those applicable to
engineering and the sciences are presented in Dis-
play 19.

North Carolina

North Carolina uses the same kind of space stan-
dards as California, a combination of a space allo-
cation per station combined with a utilization rate
consisting of hours of weekly room use multiplied by
a station occupancy percentage. For classrooms,
North Carolina's space allocation is 16 assignable
square feet per station; for laboratories, it varies be-
tween 15 and 150 with an average of 40. Its utiliza-
tion standard calls for classroom usage at 30 hours
per week with 60 percent station occupancy; for

DISPLAY 19 Teaching Laboratory Space Factors for Various
Disciplines in Eleven States'

Stay.

Discipline

Sciences Engineering Physical Sciences

Alabama 5.36

Colorado 2.29

Montana
Lower Division
Upper Division

7.50
11.25

3.75
5.62

New Jersey 5.21 3.12

New Mexico 6.25

New York 3.38-8.33 3.54

North Carolina 6.25

Oklahoma 3.752

Oregon
Lower Division
Upper Division

6.25-9.09
11.46-16.b I

3.69
6.77

Texas 6.25 3.13

Average 3 3.80 7.15 3.94

California
Lower Division
Upper Division

4.72
2.50

1 81
2.63

1. The "space factor" is the number of assignable square feet per station divided by the
product of the weekly room hours of usage times the percent of stationoccupancy (as
illustrated by the formula on page 13.

2. Thu standard is for mathematics, computer sciences, physical sciences, and
engineering.

3. Averages are not strictly comparable due to averaging of ranges and differential
standards for lower division/upper division.

Sources: Other states than California: Nebraska Coordinating Commission for
Postsecondary Education, 1981, p. 30. California: Coordinating Council for
Higher Education, 1966, as modified by the California Legislature in 1973.
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laboratories, it is 20 hours per week at 80 percent oc-
cupancy. When developing capital outlay budgets,
however, North Carolina uses space factors just as
California does, and these factors provide for an allo-
cation of .89 assignable square feet per weekly stu-
dent contact hour for classrooms (compared to .43 in
California) and a variable standard for laboratories
depending on the number of square feet per station
allocated for various disciplines. These are shown in
Display 20 with comparisons to the 1966 Coordinat-
ing Council space standards.

Ili the biological sciences, North Carolina's stan-
dards are very close to California's at the lower-

division level and sligntly more generous than Cali-
fornia's at the upper-division level. In engineering,
North Carolina's standards are sr .friable and cover
so many different subdiscipllafts that a valid com-
parison is not possible. In the physical sciences, and
with the exception of oceanography, the two states
appear to be in close proximity. In spite of that, how-
ever, Califoraia's standards ultimately emerge as
somewhat stricter due to its tighter utilization stan-
dards. When those are applied to create the space
factor, California generally allows fewer square feet
for both classrooms and laboratories than does North
Carolina.

DISPLAY 20 North Carolina Class Laboratory Standards by Discipline (Including Service
Areas), Compared to California Standards

Discipline
North Carolina

ASF/Station
California

ASF/Station

Biological Sciences
Botany, General: Lower Division 45-55

Upper Division 50-70 (All subdisciplines)
Physiology: Lower Division 50-70 Lower Division 55

Upper Division 70-90 Upper Division - 60
Biochemistry: Lower Division 55-65

Upper Division 60-80

Engineering
Petroleum (all levels)
Civil, Construction, and Transportation

Soils, Photogrammetry (all levels)
Hydraulics, Concrete (all levels)
Strength of Materials (all levels)

Electrical, Electronics, and Communications
Measurements, Electronics, and
Communications (all levels)
Circuits (all levels)
Machines, Power (all levels)

Physical Sciences
Physics: Lower Division

Upper Division
Chemistry, General (all levels)
Organic Chemistry (all levels)
Geology: Lower Division

Upper Division
Oceanography: Lower Division

Upper Division

150-200

70-80
100-120
130-180

55-65
80-90

100-120

(All subdisciplines)
Lower Division - 90
Upper Division-110

40-50
50-80
45-55
70-80
40-50
50-70

60-100
70-150

(All subdisciplines)
Lower Division - 60
UpperDivision - 70

Source: The University of North Carolina. 1984, p.65, and the Western Interstate Commission for Higher
Education, 1971, p. 127.
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Ohio

Ohio's Board of Regents has published comprehen-
sive data containing both classroom and teaching
laboratory standards and its utilization experience
(1282). Unlike most states surveyed for this report,
Ohio uses differential standards for different size
classrooms, as indicated in Display 21 on the oppo-
site page.

Ohio's space standard for regular classrooms is iden-
tical to California's -- 15 assignable square feet per
station -- but it is lower for lecture halls (12 assign-
able square feet per station) due to the greater spa-
cial economy inherent in larger facilities, and higher
for seminar rooms (20 assignable square feet per
station) because of less spacial economy in small
rooms. Similarly, Ohio recognizes that lecture hails
cannot be used as often as regular classrooms due to
the greater amount of time required for setup and
takedown, whil seminar rooms can be used more
often for the opposite reason. Finally, Ohio uses
different standards for daytime and evening use of
classrooms, establishing a standard of 31.5 hours per
week between 8 a.m. and 5 p.m. (70 percent of the
total hours available) and 15 hours per week be-
tween 5 p.m. and 10 p.m. (60 percent of the available
hours). For laboratories, a similar principle applies.
During the day, laboratories are to be used 22.5
hours per week with 80 percent station occupancy;
in the evening, 15 hours per week with 80 percent
occupancy.

Ohio is one of the few states that has established
space standards for both teaching and research labo-
ratories. These are shown in Display 22 for engi-
neering and the natural sciences together with the
applicable space factors (the combination of the
space standard with the utilization standard) and
compared to the standards currently in use in Cali-
fornia.

It can be observed from Display 22 that while Ohio's
space-per-station standards for teaching laborator-
ies are not markedly different from those employed
in California, its space factors are. The reason, as in
a number of other examples shown in this chapter, is
the higher utilization factor required of California
institutions. In fact, while Califo:nia's space-per-
station standard for lower-division physical sci-
ences, as an example, is 9.1 percent higher than
Ohio's (60 and 55 assignable square feet per station,
respectively), California's space factor is actually 20
percent lower once its utilization standard is ap-
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plied. For research laboratories, Ohio offers a great-
er amount of working space to faculty members by a
factor of between 10 and 33 percent.

Display 23 on page 34 shows actual utilization of
classrooms and laboratories in 11 Ohio institutions
compared to the Ohio Board of Regents' 8 a.m. to 10
p.m. standards. From it, it is apparent that no Ohio
institution is meeting the standards. Bowling Green
and Toledo come closest for classrooms with Bowling
Green and Wright State the closest for teaching
laboratories. As a group, however, the 11 institu-
tions fall 16 percent below the daytime classroon
standard and 43 percent below the combined day and
evening standard for classrooms; for laboratories,
they fall 41 percent below the day standard and 64
percent the day and evening standard combined. In
each case, they are far below the utilization record of
the California State University, as indicated by
Display 11 or. page 22.

Texas

The standards of the Coordinating Board, Texas
College and University System, are comprehensive
for classrooms and teaching laboratories but not es-
pecially useful with regard to research laboratories.
As a standard for the latter, the Coordinating Board
uses a general guideline of 400 assignable square
feet per full-time-equivalent faculty member but
qualifies the guideline by stating that it "has devel-
oped no criteria for identifying those people who
require research space and it is neces,ary that the
institution develop a plan, in accord with campus
role and mission, for this purpose" (1982, p. D1-21).
Its standard of 400 assignable square feet applies to
science, agriculture, engineering, home economics,
veterinary medicine, and pharmacy. For other dis-
ciplines such as psychology, fine arts, law, nursing,
and optometry, its standard is only 50 assignable
square feet per full-time-equivalent faculty member.

For classrooms, Texas uses a utilization standard of
31 hours per week at 67 percent station occupancy.
Its space factors vary greatly according to type but
they are similar to Ohio's in concept, although more
stringent. They arc shown in Display 24 on page 35.

For classrooms of normal size (25 to 70 stations),
Texas' standards are more restrictive than Califor-
nia'., allowing about 11 to 15 assignable square feet
per station for rooms of that size, compared to Cali-
fornia's 15 for all types of classroom space. As the
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DISPLAY 21 Ohio Space and Utilization Standards for Classrooms

1 Type of Space 2. ASF/Station
3. Weekly Hours of

Room Use
4. Percent Station

Occupancy
ASF/WSCH
2+ [3 x 41

General Classrooms
Daytime Use 15 31.5 67 711
Evening Use 15 15 0' 67 1.192

Lecture Halls 12 27 .67 663

Seminar Room* 20 34 67 .878

1. Based on 23 hours per week of available time. There are 25 hours 6. m 5:00 p.m. to 10.00 p.m., but two are deducted to
account for "community service, continuing education, etc.," and 65 percent of that is then taken to produce the 15 hours
per week.

Sourca: Ohio Board of Regents, 1974, pp. 6-7.

DISPLAY 22 Ohio and Califorhia ASF/Station

Discipline

Standards for Laboratory Facilities

Space Factor
ASF/Statior. in ASF/WSCH in Teaching

Teaching Lab iratories Laboratories
ASF/Station in

Research Laboratories

Ohio C,....:'forn a Ohio California Ohio Celtic rnia

Biological Sciences
Lower Di'r: on
Upper Division

60
75

55
60

3.33
4 17

2.35
3 41

275 250

Physical Sciences 275 250
Lower Division 55 60 3.06 2.56
Upper Division 70 70 3.89 3 98

Engineering Sciences 300
Architectural, Bioengineering, and

Engineering Physics 70 3.89 N/A
General Engineering, Electrical, and

Geophysical 100 5.56 350
Agricultural, Chemical, Civil, Metallur

gical, Ceramic, Textile, and
Environmental 120 6.67 350/375

Aeronautical, Petroleum, Geological,
Materials, Mining, Nuclear, Naval
Architecture, Ocean, and Engineering
Technology 140 7.78 400

Mechanical, Industrial, and Engineering
Mechanics 150 8.33 300/350

Lower Division N/A 90 3 84
Upper Division N/A 110 6.25

Source. Ohio Board of Regents, 19-4, pp. 9-12, and California: Coordinating Council for Higher Education, 1966, as modified by
the California Legislature in 1973.
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DISPLAY 23 Ohio Station Utilization in Classrooms and Teaching Laboratories Compared to the
Ohio Standards

Ohio Universities

Ohio Station Utilisation
in Classrooms

(8:00 a.m. to 10:00 p.m.)

Ohio Station Utilization
in Laboratories

(8:00 a.m. to 10:00 p.m.)

University of Akron 22.8 14.6

Bowling Green University 25.1 13.5

University 3f Cincinnati 15.5 96

Cleveland State University 20.4 7.8

Kent State University 12.7 10 1

Miami University 15.0 91

Ohio State University 16.8 12.6

Ohio University 13.3 6.1

University of Toledo 27.3 10.3

WI ...,ht State University 21.1 17.0

Youngstown State University 20.7 8.8

Weighted average by number of stations 17.8 10.7

Ohio Standards: Classrooms
Day
Evening
Total Classrooms

Lecture Halls
Seminar Rooms
Laboratories

Day
Evening
Total Laboratories

21.1
10.1
31.2
18.1
22.8

18 0
12.0
30.0

Source: Ohio Board of Regents, 1974 and 1982.

rooms increase in size, Texas tends to shrink the
standard until it reaches a low, including circulation
space, of 8.2 assignable square feet per station for
lecture halls over 1,000 stations.

For teaching laboratories, Texas' standards are as
diverse and comprehensi .. as any in the nation.
They are summarized in 1:51..,play 25 on page 36, and
although this display appears to be exceedingly com-
plex, it is in reality only a summary of a series of

34

tables presented in the Texas report. Each of the
major discipline categories actually contains further
subdivisions for certain kinds of specialties. To de-
cipher Display 25 somewhat, it indicates that Texas'
standards are either close to or more restrictive than
California's at the undergraduate level but some-
what more ample at the graduate level. However, as
is true elsewhere, once the utilization standards are
applied to produce tl.,e space factor, California's
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DISPLAY 24 Texas Classroom Space Allowances

Type of Space and
Number of Stations

ASF per ASF Required Total ASF Net ASF
Station for Circulation per Room per Station

1. Tablet Armchairs, Two Aisles,
No Rear Aisle

16-25
26-35
36-45
46-55
56-70
71-90

8
8
8
8
8
8

190
195
200
205
210
220

320-390
390-475
475-560
560-645
645-770
770-940

15.6-20.0
13.6-15.0
12.4-13.2
11.7-12.2
11.0-11.5
10.4-10.9

2. Tablet Arm& :5, Three Aisles,
One Rear Aisfr

91-125
126-175
176-225

8
8
8

470
495
520

1,200-1,470
1,470-1,895
1,895-2,320

11.8-13 2
10.8-1! .7
10.3-10.8

3. Rows of Tables and Chairs,
Two Aisles

16-25
26-35
36-45
46-o.

12
12
12
12

250
260
270
280

440-550
550-680
680-810
810-940

22.0-27.5
19.4-21.2
18.0-18.9
17.1-17.6

4. Lecture Auditoriums
176-225
226-375
376-500

501-1,000
1,001 1,500

8
8
8
8

7.8

520
530
600
600
600

1 ,895-2,320
..,320 -3,530
3,530-4,600
4,600-8,600

8,600-12,300

10.3-10.8
9.4-10.3
9.2-9.4
8.6-9.2
8.2-8.6

5. Seminar-Conference Rooms
Up to 10

11-20
21-30

20
20
18

up to 200
200-400
400-540

up to 20
18.8-20.0
18.0-19.1

6. Unconventional Rooms'

1. In those cases where an institution is planning unconventional classrooms to meet the requirements of unusual teaching
techniques, it will be necessary to explain the techniques, describe the uses made of the rooms, estaLlish the space requirements
for each occupant, etc.

Source: Coordinating Board, Texas College and University System, 1982, p. DL-6.

standards emerge as siigh ly more res, rictivt at the
undergraduate level and considerably more so at the
graduate level. To illustrate this point, Texas' grad-
uate space factor standards in the biological and
physical sciences are mostly in the range of 4.vo to
4.95 assignable square feet per weekly stuc....nt con-
tact hour. California has no graduate teaching labo-
ratory standard, so its upper-division standards of
3.41 for the biological sciences and 3.93 for he phys-

ical sciences apply. Effectively, therefor", Texas'
standards for these disciplines are about 20 to 40
percent more lenient than California's.

The Texas Coordinating Board also supplied Fall
1978 utilization data for classrooms and laboratories
based on the weekly rocm hours and station occu-
,lancy rates of 23 public four-year institutions in
Texas. From those, it is possible to derive weekly
station occupar:::. rates that average 22.6 weekly
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DISPLAY 25 Texas Teaching Laboratory Standards for Engineering and the Natural Sciences
in Assignable Square Feet pel Station and per Student Station Periods of
Occupancy (SSPO)1, Compared to California Standards

Discipline

Total ASF/Station2
(All levels unless

otherwise specified)

Space Factor
( AS F/SSPO 1)

(All levels unless
otherwise specified)

Biological Sciences
Bacteriology 59 43-79 24 3.713-4.954
Biochemistry 62.03 -74.4` 3.883-4.654
Biological Science, General 43.4 2.71
Botany 43.83-75.04 2.743-4.694
Entomology 43.43-74.44 2.713-4.654
Genetics 45.53-74.4' 2.713-4.654
Microbiology 55.83-74.44 3.4W-4.654
Physiology 55.8-124.0 3.49-7.75
Zoology

a. Introductory, Comparative -natomy, 4.2 2.62
Physiology

b. Vertebrate, Invertebrate, Cytology, 54.0 3.38
Embryology, Enzymology, Parasitology,
Histology, Morphology, Ornithography,
Ecology, Limnology, Taxonomy.

California Standard (CCHE): Lower-Division 55 2.23
Upper Division 60 2.75

Physical Sciences
Astrogeophysics 49 63-74.44 3.103-4.654
Astronomy 31.03 74.44 1.913-4.654
Astrosphysics 62 W-74.44 3.8V-4.654
Atmospheric Science 49 63-74.44 103-4.65'
Chemistry 50.0'-75. )4 3.1V-J.694
Engineering Physics 49 63-74 44 3 103-4.654
Geology 49 2- 'I.) 8` 3.683-4.614
General Physical Science 41 4 2.71
Meteorology 49.63-74 4' 3.103-3.654
Physics 50.0-75 0 3 12-4.69

California Standard (CCHE): Lower Division 60 1 81
Upper Divisie- 70 2 63

Engineering Sciences
Agricultural 53.1-236.0 3.32-9.83
Chemical 35.4-177.0 2.21-11.06
Civil 59.0-177.0 3.69-11.06
Electrical 53.1-147.5 3 32-9.22
Industrial 76.7 4.79
Mechanical 59.0-236.0 3 69-14.75
Mining 147.5 9 22
Petroleum 118.0-177.0 7 38-11.06

California Standard (CCHE): Lower Division 90 4 72
Upper-Division 110 2.50

1. Student station periods of occupancy per week (based on a utilization standard of 20 hours per laboratory per week )8.00
a.m. to 5:00 p.m.) at an 8n percent station occupancy rate) is a measure equivalent to weekly student contact hours.

2. Including service areas.

3 Undergraduate level. (Several area standards are normally specified for various subdisciplines and occasionally for
lower/upper division instruction. The number shown is the lowest in the range.)

4. Graduate love.

Source: Coordinating Board, Texas College and University System, 1982 an 1 Coordinating Council for Higher Education,
1966.
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room hours of use for classrooms and 16.5 weekly
room hours for teaching laboratories. To those fig-
ures, percentage occupancy totals of 56.1 and 79.9
f "r classrooms and laboratories, respectively, can be
applied to produce weekly station occupancy rates of
12.7 hours for classrooms and 13.2 hours for labora-
tories. In the State University, the comparable
numbers are 29.7 for claasrooms, 22.0 for lower-
division laboratories, and 19.3 for upper-division
laboratories. It certainly appears from this that Tex-
as' institutions are not using their facilities nearly
as efficiently as. the State University, but the Texas
data nevertheless place that state somewhere near
the mean of other states surveyed in this report.

Vir,-;72.1a

Like Ohio, Texas, and a few other states, Virginia
appears to be among the national leaders in the field
of space planning. In a i984 report, its State Council
of Higher Education observed (p. 2):

There should be an effort within each individ-
ual state to develop a facilities planning
system- which reflects the higher education
goals and objectives end the unique array of
institutional characteristics within the state's
system of higher education. Inherent in the
development of such a planning system is the
assumption that there is a rational mean:, for
determining the space requirements of the
system as a whole and for the individual col-
leges and universities within that system. It
should be recognized, however, that there are
good and sufficient reasons why procedures
and guidelines developed by an individual
state must be unique and tailored to specific
needs. It should also be recognized that the
term "guidelines" is clumen intentionally, rec-
ognizing th4., all of the values developed are
a.Jerages derived from research and experi-
ence. Thus, they must be regarded as points
in a range.

The Council went on to add:

[Operating] procedures must permit the in-
stitution which exceeds the limits set by
the space planning guides to pre,e-,t its
own, mare detailed data as the basis for jus-
tifying its deviation from the norm. This
recognizes that no generalized planning or
evaluative process can reflect all the

nuances of the institutional situation and
that complete dependence on an imperfect
system is unwise and unwarranted. Ac-
cordingly, these evaluative processes
should be use .: to define areas requir;r4
further discussion rather than to provide a
final, unilateral answer. Further, where
"excess" facilities in fact exist, the institu-
tion must be granted sufficient time and
resources to "correct" such situations.

With those philosophical constraints in mind, Vir-
ginia developed its space standards on the same ba-
sis as California and many other states, by using a
formula based on both assignable square feet per sta-
tion and a utilization standard. For classrooms, it
gives institutions the option of following either day-
time, or -1.ay and evening standards. These
standards are shown in Displays 26 and 27 on page
38 Similar data for class laboratories are shown in
Displays 28 and 29 on page 39.

For faculty research laboratt ies in the sciences,
Virginia provides a standard of 1,100 assignable
square feet per full-time-equivalent faculty member,
assuming that this area will also accommodate four
graduate students. It provides an additional 225
assignable square feet for each additional graduate
student. The disciplines to which this standard ap-
plies include agriculture and natural resources, en-
gineering, compitter science, biological sciences, ap-
plied mathematics and statistics, and the physical
sciences.

Florida

The Florida State Department of Education's space
and utilization standards for classrooms are shown
in Display 30 on page 40; those for teaching labora-
tories appear in Display 31 on that same page. From
these displays it can be seen that California's stan-
dards are more restrictive than Florida's in every
category -- hours of weekly room use, percent station
occupancy, assignable square feet per station, and
assignable square feet per weekly student contact
hour. In June 1985, Florida endeavored to increase
its utilization standard, but only for community col-

le 'es. Its new standard calls for weekly room use at
90 p .4!ent of the hours available from 8 a.m. to 10
p.m., five days a week, or 58.5 hours a week. It re-
duces its station occupancy percentage, however,
from 67 percent to 60 percent except for institutions
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DISPLAY 26 Virginia 8 a.m. to 5 p m. Classroom Space and Utilization Standards Based on Total
Full-Time Equivalent Day Enrollment, ':ornpared to California 8 a.m. to 10 p.m.
Standards

Type of Institution ASF/Station

Utilization Standards

Space Factor
I ASF/WSCH)

Weekly Room Hours
(8 a.m. - 5 a.m.)

Station Occupancy
Percentage

Comprehensive Colleges, Liberal Arts
Colleges and Specialized Institutions

1,000 - 2,499 students 16 30 62.5% .85
2,500 or more students 15 31 60.0% .81

Doctoral Granting Institutions 15 30 60.0% .83

California Standards, 8 a.m. to 10 p.m. 15 53 66.6% .43

Source: State Council of Higher Education for Virginia, 1984, p. 11.

DISPLAY 27 Virginia 8 a.m. to LI p.m. Classroom Space and Utilization Standards Based on Total
Full-Time-Equivalent Day and Evening Enrollment, Compared to California 8 a.m. to
10 p.m. Standards.

Type of Institution ASF/Station

Utilization Standards

Space Factor
( ASF/WSCH )

Weekly Room Hours
lE a.m. - 10 p.m.)

Station Occupancy
Percentage

Comprehensive Colleges, Liberal Arts
Colleges and Specialized Institutions

1,000 - 2,499 stude.' ts 16 40 62.5% .64
2,500 or more students 15 41 60 0% 61

Doctoral Granting Institutions 15 40 60.0% 63

California Standards, 8 a.m. to 10 p.m. 15 53 66.6% .43

Source: State Council of Higher Education for Virginia, 1984, p. 12.

with less than 2,500 full-time-equivalent students.
For them, its occupancy rate is only 55 peiccni. It
also reduced its assignable-square-feet-per-station
allowance from 20 to 13. The effect is to reduce its
assignable square feet per weekly student contact
hour to the lowest found so far in the country -- .3704
to .4040, depending on the size of the institution.
This space standard is about 5 to 10 percent stricter
than California's.

38

Florida's space standards for research laboratories
are shown in Display 32 on page 41 for selected dis-
ciplines.

In 1985, Florida's State Department of Education
issued a directive that offered specific standards
rather than the ranges shown in Display 32. With
the exception of agriculture, all of these came in on
the high side, allowing 450 assignable square feet
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DISPLAY 28 Virginia 8 a.m. to 5 p.m. Teaching Laboratory Space and Utilization Standards Based
on Total Full-Time-Equivalent Day Enrollment, Compared to California 8 a.m. to 5 p.m.
Standards

Utilization Standards

Average Weekly Room Hours Station Occupancy Space Factor
Type of Institution ASF/Station (8 a.m. - 5 p.m.) Percentage (ASF/WSCH)

Comprehensive Colleges, Liberal Arts
Colleges and Specialized Institutions

Heavy Laboratories
1,000 - 2,499 students 100 18 72.5 7.66
2,500 or more students 100 20 70.0 7.14

Other Class Laboratories
1,000 - 2,499 students 50 18 72.5 3.83
2,500 or more students 50 20 70 0 3.57

Doctoral Granting Institutions
Heavy Laboratories 100 18 70.0 7.97
Other ';lass Laboratories 50 18 70.0 3.97

California Standards, 8 a.m. to 10 p.m.
Lower Division
Upper Division

30-90 27.5 85 0 .18 - 4.72
30-110 22.0 80. .09 4.14

Source: State Council of Higher Education for Virginia, 1984, p. 19.

DISPLAY 29 Virginia 8 a.m. to 10 p.m. Teaching Laboratory Space and Utilization Standard. Based
on Total Full-Time-Equivalent Day and Evening Enrollment, Compared .to California
8 a.m. to 10 p.m. Standards

Type of Institution

Utilization Standards

Average Weekly Room Hours
ASF/Station (8 a.m. -10 p.m.)

Comprlhensive Colleges, Liberal Arts
Colleges and Specialized Institutions

Het vy Laboratories
1,000-2,499 students 100
1,500 or more students 100

Other Class Laboratories
1,000-2,499 students 50
2,500 or more students 50

Doctoral Granting Institutions
Heavy Laboratories 100
Other Class Laboratories 50

California Standards, 8 a.m. to 10 p.m.
Lower Division 30-90
Upper Division 30-110

23
25

23
25

23
23

Source: State Council of Higher Education for Virginia, 1984, p. 20.

27.5
22.0

Station Occupancy
Percentage

Space Factor
(ASF/WSCH)

72.5 6.00
70.0 5.71

72.5 3.00
70.0 2.86

70.0 6.21
70.0 3.11

85.0 18 - 4.72
80.0 09 4.14
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DISPLAY 30 Recommended Values for Space Utilization Standards and Standardized Space
Factors in Florida Universities, Compared to California

Type of Space

Hours of Weekly
Room Use

Percent Station
Occupancy

ASF I per
Station

Space Facto
ASF/WSCH

Florida Calif. Florida Calif. Florida Calif. Florida Calif.

Classrooms 36 53 67% 66% 20 15 83 .43

Classrooms at Evening 17 (3) 67% 66% 20 (3) 1.76 (3)

Centers Only

Teaching Laboratories

Lower Division 24 27.5 80% 85% (4) (4) (4) (4)

Upper Division
and Graduate

20 22.0 70% 80% (4) (4) (4) (4)

Combination Lower
and Upper Division

22 None 75% None (4) None (4) None

1. ASF: Assignable square feet.

2. WSCH: Weekly student contact hours.

3. Included within standard for "-lassrooms."

4. Variable depending on discipline.

Source: Florida State Department of Education, 1983(s), p. 23, and Coordinating Council for Higher Educat:on (California),
1966, as modified by the California Legislature 'n 1970 and 1973.

DISPLAY 31 Florida Standard Station Are "-clues for Teaching Laboratories in
Engineering and the Natural ces, Compared to Calif rnia
Standards

Discipline and Level

Assignable Square Feet
per Station

Sr ..ce Factor
(ASF'WSCH)

Florida California2 Florida California2

Biologicel Science: Lower Division
Upper Division

55
801

55
60

2.86
5.00'

2.23
2.75

Engineering: Lower Division 55 90 2.86 4.72
Upper Division 125' 110 7.8V 2.50

Physical Science: Lower Division 55 60 2.86 1.81
Upper Division 751 70 4.691 2.63

I. For Florida, this standard applies to both upper division and graduate.

2. 1966 Coordinating Council standards with utilization modified by legislative standards (undergraduate
only).

Scarce: Florida State Department of Education, 1983(s), p. 23, and Coordinating Council for Higher Education
(California), 1966, as modified by the California Legislature in 1970 and 1973.

per full-time-equivalent faculty member in all of the
disciplines from engineering through geology, and
375 assignable square feet for psychology. Anthro-
pology and geography were not allocated specific
standards, so it must be assumed that they are
included within other discipline categories just as
they are at present in California.
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New York

Among the states surveyed for this report, the most
elaborate space and utilization standards are 'lose
developed by the State University of New York
(Wm). For its four university centers, SUNY has
produced specific standards (or "guidelines," as it
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DISPLAY 32 Florida Space
Standards

Discipline

Standards for Research Laboratories,

Net Square Feet per Occupant
for Research Facilities

Compared to California

1955 Restudy Standards for the
University of CaliforniaMinimum Normal Maximum

Agriculture 400 450 500 300
Engineering 350 400 450 300
Biology 250 350 450 250
Zoology 250 350 450 250
Chemistry 250 350 450 250
Physics 250 350 450 250
Geology 250 350 453 250
Psychology 175 275 375 N/A
Geography 150 200 250 N/A
Anthropology 125 150 175 N/A

Source: Florida State Department of Education, 1983(b), p. 81, and McConnell, Holy, and Semans, 1955, p. 348, Table 34.

prefers to call them) for no less than 186 disciplines
and 207 disciplines for its 13 colleges of arts and
sciences. Originally formulated in 1970, these stan-
dards are all based on assignable square feet pe-
full-time-equivalent student and have been updated
about every five years. The most recent version
dates to 1980, but New York is currently in the
process of producing another update which should be
available by the time the second phase of Califor-
nia's study is under way.

Making comparisons between New York and Cali-
fornia is exceedingly difficult due to the marked dif-
ferences in the way the two states apply their stan-
dards. The only viable comparison is to the stan-
dards for assignable square feet per full-time-equiv-
alent student developed for the 1955 Restudy, for
those few disciplines where matches are possible.
Even at that, however, the comparison is less than

exact, since California and New York do not produce
full-time equivalents in precisely the same way. For
the data to be strictly comparable, it would be neces-
sary to have identical student/faculty ratios and
number of credit hours per full-time equivalent in all
disciplines being compared, and that cannot be
assured even though, in all probability, there is little
variation between the student-faculty ratios and
credit hours of the two states.

New York also varies from California in that SUNY
uses its guidelines as a day-to-day planning tool with
wide internal institutic.ial uses rather than as
State-imposed standards within which its campuses
are allowed a degree of flexibility. This difference in
approach is crucial, because it is unlikely that stan-
dards as detailed as New York's would be practical if
promulgated by the Commission or the Legislature
in California.
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In 1970, New York used a weekly room use factor of
only 24 hours for classrooms and allowed 16 assign-
able square feet per station. That produced a space
factor of six to ten assignable square feet per full-
time-equivalent student, depending on the conver-
sions between contact hours and full-time-equiva-
lent students. In the intervening ten years, these
standards have tightened somewhat to the point
where they now appear to be in the range of four to
eight assignable square feet per full-time-equivalent
student. In all probability, the 1970 standards
would have produced a space factor of about 1.00
assignable square feet per weekly student contact
hour (compared to .425 in California) -- a standard
not at all uncommon for much of the country then
and even now. Given the tightening since, it seems
likely that New York's classroom standard, and
probably its teaching laboratory standards as well,
have come closer to California but are still less rig-
orous.

New York's allowances for research laboratories
cannot be determined without additional infor-
mation from SUNY, but it is clear that New York
affords official recognition to postdoctoral students --

the only State in this survey that does so -- and,
although it is too soon to make a definitive state-
ment on the question of research space, it appears
from the data that New York's allowances for re-
search laboratories are somewhat more generous
than California's. California allocates research
space on the basis of assignable square feet per full-
time-equivalent faculty member and headcount
graduate student, while New York's formulas
generate all space on the basis of full-timeequiva
lent student, thus me.king comparisons difficult,.
Nonetheless, as of 1970, SUNY allowed 360 assig.i-
able square feet per station in physics, chemisty,
And several other of the physical sciences. Using its
conversion factors for contact hours and full-time
equivalents, this guideline translated into a space
factor of 180 assignable square feet per full-time.
equivalent student for faculty research laboratories.
As of 1980, this factor had been reduced to 153, but
an additional factor had been added for postdoctoral
fellows who were unrecognized in 1970. If the rela-
tionship between assignable square feet per station
and assignable square feet per full-time-equivalent
student has remained the same, SUNY's current
standard should be 306 assignable square feet per
station for faculty alone and a great deal more once
postdoctorals are included. In California, the
standard remains at 250 for faculty and 145 for
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graduate students -- the same level it has main-
tained since 1955. Further exploration of SCNY's
standards will doubtless reveal a clearer picture of
its real space allocations, but the probability seems
high that it allocates more research space for faculty,
graduate students, and other researchers than does
California.

Summary

This chapter has reviewed the space and utilization
standards from 13 states that submitted documt.nts
-,o the California Postsecondary Education Commis-
:ion and from 10 others surveyed by the Nebraska
Coordinating Commission for Postsecondary Edu-
cation. The data from these states can be divided
into three categories: (1) utilization standards for
c assrooms and teaching laboratories; (2) space
s ;andards for the same facilities; and (3) space stan-
dards for research laboratories. From the available
data, it is clear that California maintains the high-
( st utilization standards and among the tightest
space standards of the 23 states surveyed. Only Ok-
lahoma reportedly maintains a higher utilization
standard, but the absence of utilization data from
that state prevents a conclusion about the degree to
which it is meeting those standards.

For classrooms, space standards in the other states
tend to range between 15 to 20 assignable square
feet per station, while California uses a factor of 15.
A few states with refined systems for evaluating
classroom space by size allow fewer square feet for
large lecture halls and more for seminar rooms.
Utilization standards fall into a range of between 27
and 23 hours per week with most states opting for 30
hours a week at 60 percent station occupancy, while
California uses 53 hours with 66.6 percent station
occupancy.

For teaching laboratories, many states are not at the
point where they have derived specific allocations by
discipline. Some use only a general laboratory stan-
dard, others make a distinction between "heavy" lab-
oratories and others, still others have developed four
or five categories into one of which all disciplines
must fit. In general, those that have developed any
specificity with regard to teaching laboratories tend
to allow between 50 and 80 assignable square feet
per student station for the natural sciences. For
engineering, the range is much wider in those states
which have disaggregated engineering into
numerous subdisciplines. For those which have one
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or only a few space standards, the range is between
90 and 130 assignable square feet per station. All of
these standards are not grossly dissimilar from Cali-
fornia's, but they become so when utilization stan-
dards are applied to produce the space factor of as-
signable square feet per weekly student contact
hour. Most of the states surveyed employ a utiliza-
tion standard of about 20 hours per week at 80 per-
cent station occupancy, California uses 23.4 at 85
percent for lower-division and 17.6 at 80 percent

for upper-division instruction. Thus California gen-
erally grants a few less square feet per student than
most other states.

The largest remaining question concerns graduate
student and faculty research laboratories. Data
were available from only four states -- Florida, New
York, Ohio, and Virginia -- but all four appear to
allow more generous laboratory space allowances
than does California under the 1955 Restudy stan-
dards.
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University of California and California State
4 University Perspectives on Space and Utilization

University of California

Display 33 on page 46 shows the amounts approved
in the 1985-86 Budget Act for University of Califor-
nia capital outlay ro.:. well as the Regents' request for
1986-87. Both indicate the major priority accorded
by the University to engineering and the natural
sciences -- between 66 and 75 percent of the total
dollar amounts.

In its requests for both years, the University devi-
ated from the established space standards in a num-
ber of important ways. Display 34 presents, by cam-
pus, the total percentage variation from the stan-
dards, for the th ree disciplines of greatest concern,
that will occur when projects currently funded or
proposed for funding in 1986-87 are completed.
These projects will be completed over several years
culminating in the early 1990s. It can be seen that
in a number of cases the total square footages re-
quested for the natural sciences will exceed the stan-
dards by considerable percentages, while in engi-
neering , the ..pace the University deems necessary
is below the standards. In each case, 100 percent
indicates that the University's plans meet the
standards exactly; a percentage ebove 100 means
that plans involve greater square footage allotments
than those provided by the standards.

Display 34 on page 47 shows that in engineering, the
University is not using as much space as the stan-
dards permit, but that in the biological and physical
sciences, its plans go beyond them. It also reflects
the University's position that the standards are ade-
quate for engineering but inadequate in the natural
sciences. However, the totals shown conceal the fact
that capital planning involves the application of
standards in many different spact. categories,
(including classrooms, teaching laboratories, gradu-
ate research space, and faculty offices) and does not
include a qualitative evaluation of the suitability or
obsolescence of existing space. In the case at hand,
the University's major difficulty concerns research
laboratories, where it argues that technology, ad-
vances in knowledge, changing research tech ;....ies,

and an increase in the size of research teams have
rendered the standards obsolete. For teaching lab-
oratories, the University's position is that existing
space factors are more adequate than those for
regearch laboratories, Jut that the individual com-
ponents which are part of the overall standard
should be updated Specifically, the weekly student
contact hours for laboratory courses should be up-
dated to reflect an increasing emphasis on labora-
tory-based courses over the past 20 years; the square
footage allowance per station needs review because
of space required to accommodate state-of-the-art
equipment; and the need for special support areas
should be incorporated into the space guidelines.
The utilization rate component of the guidelines does
not appear to provide a problem for the University at
this t: me.

The standards for classroom space are different for
each academic discipline, although they conform to
the overall standard of 15 assignable square feet per
station. They are applied based on projected enroll-
ments in each discipline, then totaled for each cam-
pus. In conjunction with the Commission's review of
instructional laboratory space, the University be-
lieves that the square footage allotment per weekly
student contact hour should be updated to reflect
changes in the curriculum. In addition, the Uni-
versity believes that the space per station standard
for classrooms should've modified to reflect a range
of square feet per stadia!, based on the size of class-
rooms proposed and support space required. An
example iited by the University is the larger amount
of space per station needed in small seminar rooms
compared to large lecture halls; science demonstra-
tion lecture halls usually require even greater
amounts of space. Most significantly, the University
maintains that the utilization standard for class-
rooms, based on a scheduled use of 53 hours per
week, is unreasonable and cannot be achieved, given
the mix of classroom sizes available, ti I relatively
low percentage of part-time students enrolled in the
University, and the problems associated with sched-
uling classes at certain times of the day.
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DISPLAY 33 State Funded University of California Capital Outlay Projects for Science and
Engineering (Excluding Health Sciences) Contained in the 1985-86 Governor's
Budget and the 1986-87 Regents' Request

1985-86Governor s 1986-87Regents'
Campus or Program and Project Budget(000s, Request( 000s)

Berkeley
Genetics and Plant Biology Building $1,601 $17,734
Animal Facility Corrections 607 0
Life Sciences Renovation 588 888
Life Sciences Addition 0 3,957
Etcheverry Hall Alterations 130 1,304
Northwest Animal Facility 0 450

Davis
Food and Agricultural Sciences Building $4,682 $0
Asmundson Hall and Mann Laboratory Remodel 300 2,417
Environmental Toxicology Building 0 823

Irvine
Engineering Laboratory Facility $5,050 $2,259
Physical Sciences, Unit 2 667 27,559
Biological Sciences Unit 2 0 1,231
Physical Sciences Unit 1 Renovation 0 357

Los Angeles
School of Engineering and Applied Sciences Addition $45,388 $1,590
School of Engineering and Applied Sciences Retrofit 302 392
Chemistry and Biological Sciences Addition 0 1,350

Riverside
Replacement of Greenhouses $114 $2,056

San Diego
Engineering Building Unit 1 $33,070 $8,926
Scripps Institution Seawater Supp'y System 3,065 0
Instruction and Research Facility' 400 1 17,600 1

(160) (7,040)

Santa Barbara
Engineering Unit 2 $4,387 $0
Biotechnology Seawater Laboratory 428 6,3-5

Santa Cruz
Computer Engineering Alterations $2,263 $0
Natural Sciences Unit III 550 20,450
Science Library Addition 0 600
Natural Sciences Released Space 0 185

Agriculture and Natural Resources Program
Kearney Agricultural Center Development $383 $4,677
Imperial Valley Agricultural Center Addition 0 732

Totals
Engineering/Science Related Projects $103,375 $113,352
Other Projects 33.164 58.240

Governor's Budget/Regents' Request Total $136,899 $171,592
Percent Science and Engineering 75.5% 66.1%

1. Approximately 40 percent of this building is for the sciences, the remainder for liberal arts and humanities. Only the 40
percent (shown in parenthesis) is reflected in the totals.

Source: Letter to William L. Storey from Trudis L. Heinecke, January 16,1986.
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Display 34 Percentage Variations from
Existing Space and Utilization Standards in
the University of California's Capital Outlay
Plans for Its Eight General Campuses, 1989-90

Campus
Biological
Sciences

Physical
c ,.ices

Engi-
neering

Berkeley 150% 121% 77%
Davis 110. 99 59
Irvine 126 140 67

Los
Angeles 130 129 95

Riverside 142 124 N/A

San
Diego 87 100 72

Santa
Barbara' 146 101 77

Santa
Cruz 114 88 Ad

Mean 125.6% 112.8% 73.0%

1. Percentages apply to total space in each discipline, not
just specific capital outlay requests.

2. Weighted by total existing square fee; on each campus,
1984-85.

Source:University of California Project Planning Guidelines.

To present its case for adjustments in the standards
for natural science research laboratories, the Uni-
versity asked several of its faculty members to devel-
op papers answering a number of specific questions:

Over the past 25 or 30 years since the Restudy
standards were developed, how has the nature of
instruction and research changed?

At what level of instruction -- lower division, up-
per division, graduate, or independent research
activity -- have the changes been most apparent?

How have these changes affected space require-
ments?

As of this writing, three papers have been trans-
mitted, one each for the fields of microbiology, or-
ganic chemistry and electrical engineering. The
organic chemistry and engineering papers were

submitted in draft form with the request that they
not be published until further review.

Changes in microbiology

The two rapers received to bate note that the scien-
tific fields have changed dramatically in the past
several decades, and the microbiology paper offers
the observation that it has expanded so much that it
has probably existed as a separate discipline -- rath-
er than a branch of bacteriology -- only since the
early 1970s. Advances in scientific knowledge, and
the equipment used to obtain that knowledge, have
had the effect of creating required courses that did
not exist a quarter-century ago. Some of these cour-
ses are suostitutes for earlier requirements, but
most are additions, and the result has been that stu-
dents today are required to take a greater number of
courses than they once did, most of them involving
substantial laboratory exposure

Equipment requirements have also changed, as
both the microbiology and organic chemistry papers
indicate. The former contains the following com-
ment (9. 3):

In 1960, a typical class lab was equipped with
Bunsen burners, optical microscopes, water
baths, it ubators, and colorimeters. Today, in
addition to that equipment, electrophoresis
units, ultraviolet spectrophotometers, high-
speed centrifuges, enzyme-linked assay sys-
tems, precision mechanical micropipettes, and
instruments for cell culture experiments are
required. Since much of this equipment is
shared by many students or the entire lab, the
amount of space required for each student
work station has not changed appreciably.
However, additional in5crumentation requires
a variety of specialized support rooms, often in
centralized support areas, to service a group of
teaching laboratories.

Another comment concerns postdoctoral fellows, and
it notes that in 1960, postdoctoral training was al-
most nonexistent (p. 4):

In 1985, post-doctoral training is a virtual pre-
requisite for an academic or industrial career.
This is a result of several historical factors: (1)
the availability of extramural fund:ng for re-
search training after the Soviets launched
Sputnik in 1957; (2) the increased complexity
and sophistication of research activities, which
requires more people in the research lab to
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perform typical research function3, and
personnel who have been more intensively
trained in snecifle research methodologies; (3)
a shrinking job market in the 1970s which
greatly increased the competitive nature of job
placement in both industry and academia; and
(4) a renewed requirement for U.S. competi-
tive high technology in the 1980s and 1990s,
demanding an expansion of adviLnced gradu-
ate training.

Th.b University maintains that the effect of theses
firztors 'he broadening of the curriculum, Eie in-
creased amount and sophistication of equipment, the
increase in required research laboratory exposure
for upper division and graduate students, and the
expanded use of postdoctoral fellows -- has been to
expand substantially the space needs in modern
academic laboratories. Beyond even these consid-
erations, however, the University adds (p. 7):

An additional impact has been caused by the
changes in health and safety laws and code re-
quirements. The tremendous growth in ma-
terials, substar.ces, and organisms employed
in modern research been matched by a
greatly .ml:- anced awareness of the hazardous
nature of ...ally or even or .asional contact.

The Univerety claims that, taken together, these
changes have created an array of space problems
that could not have been imagined in the 1950s
when the Restudy standards were developed. They
include wider uench and desktop areas, the instal-
lation of fume hools and biocontainment rooms,
added space for electron microscopes and other
shared equipment, and even conference rooms where
research teams can discuss their work.

Changes in orga.-iic chemistry

All the changes appear to be equally true in organic
chemistry, as the University's paper on the subject
suggests. Although the types of equipment vary and
include such items as nuclear magnetic resonance
spectrometers and x-ray crystallographers, they are
no less sophisticated than the equipment used for
microbic logy, and could well require at least as
much space. the paper discussing this field, com-
puters are emphasized to a greater degree than in
microbiology, while the imports, te Pr certain other
kinds of equipment is nit stressed, but the thrust of
the paper is very similar to that in microbiology.
Common threads include Ole increased emphasis on
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laboratory work, the extensive use of postdoctoral
fellows, tne greater space needs occasioned by the
use of todern equipment, the evolu',' )n of safety re-
quirements, and the wide and increasing use of
se-.Len teams rather than individual researchers

Changes in electrical engineering

The paper discussing electrical engineering, how-
ever, has a somewhat different tone. V/ 'tile noting
the many technological changes occasioned by the
development of microprocessors, the paper indicates
tat postdoctorals are not used nearly as extensively
as in the sciences. Some space needs have clearly in-
creased, but 'me of them have been offset by ad-
vances in miniaturization, and this leads to the fol-
lowing conchrion:

A prelir :nary assessment indicates that quan-
titatively, the Restudy standards probably give a
reasonable estimate of the overall space needs for
electrical engineering. However, the quality and
sophistication of the required space substantially
exceeds what was envisaged twenty-five s ears
ago.

For all of these reasons, the University has adopted
he position that the space standards for scientific

research laboratories in the sciences are in need of
upward revision to account for changes in the aca-
demic environment that have occurred since 1955.
In engineering, however, the need for revision in the
existing allowances is considerabl: less evident.

The California State University

Display 35 on p, ,e 50 she /s the amounts contained
in the 1985-86 Budget for capital outlay in the
California State University as well as the Trustees'
request for 1986-87. These figures also indicate a
strong emphasis on engineering and he sciences, al-
though to a lesser extent than at the University of
California.

Unlike the University, the State University did not
deviate from the current space and utilization stan-
dards when it compiled its capital outlay requests for
1985-86 and 1986-87, but its leadership still sees the
need for at least ten changes (C -1rnia State Uni-
versity, 1985):

I. vacuity office space: Given current requirements
for student counseling, course preparation, and other
activities, as well vs the needs for computing and
word processing spat, he existing standard of 110



square feet per faculty office is inadequate. The al-
lotment should be increased to 125 square feet to
apply through the 1987-88 fie al year, with an
additional a;!owance for support space In Phase
Two of the Commission's study, a nationwide survey
should be conducted to determine an appropriate
permanent standard.

2. General lecture: The State University believes
the 53-hour utilization standard is unreasonable
and should be reduced ti 45 hours per week. This
will bring it closer to national norms.

3. Auditorium and large lecture 9 7aces: During
Phase II of the Commission's study, utilization stan-
dards should be modified "to i.:cognize that different
size lecture spaces should have different utilization
standards" due to the additional time required for
setup and takedown.

4. Inst uctional laboratories (teaching laboratories ):
The existing utilization standards should be reduced
to the levels approved by the Coordinating Council
for Higher Education in 1966. In addition, existing
space and utilization standards cover to few dis-
ciplines. The Commission aitould survey other in-
stitution:, to determine if new standards can be es-
tablished for additional categories of space.

5. Se:f-instructional laborato. es: Standards do not
currently exist for this type of space, and there are
spacial needs in such areas as cartography, art stu-
dios, and journalism. The Commission should sur-
vey other institutions to determine appropriate
standards.

6. Instructionally related research spaces (research
laboratories): The State University "has the obliga-
tion to provide space for faculty and graduate stu-
dents to conduct instructionally related research,"
yet the current standards do not pr, vide for these
spaces officially. It is noted that an informal stan-
dard exists whereby the State University can receive
75 percent of the allow.7nce accorded to the Univer-
sity of California provided the need for that space
can be related to the instructional program. It is
suggested that this standard be made official.

7. Visual and performing arts spaces. There is no
authorized space standard for such areas as art
galleries, dance practice areas, music pral:Lice stu-
dios, or specialized recital halls other than the as-
sembly and exhibition areas associated with the

visual and performing arts. The Commission should
survey other states "with the objective of establish-
ing appropriate and reasonable standards."

8. Self instructional computing laboratories These
recommendations are contained in the Commission's
recent report on the subject (85-39; 1985).

9. Lockers and locker room storage r -.as: The State
University maintains that no space standards exist
for locker areas in spite of the need in such dis-
ciplines as physical education and the arts. It is rec-
ommended that such standards be established after
the Commission conducts a survey of other states.

10. Student activity areas: A new standard is pro-
posed to provide for space for professional organi-
zations, chapter meetings, and student/faculty dis-
cussion areas in order to "encourage the develop-
ment of academically related professional associ-
ations which . . . enhance the student's educational
enrichment. It must be emphasized that CSU is not
advocating the State funcLng of activities which are
normally supported via student fees, such as student
unions." As with the other recommenclutions, a na-
tional survey is urged to determine if such spaces are
provided in comparable institutions.

In a final comment, the State Univei sity offers a
number of sursgestions as to how the Commission's
major study mild be conducted. It involves an ex-
amination of the work done by the Commission and
the segifients in 1975, the retention of a consultant, a
survey of other states, and ample time for segmental
consultation. It ale.: indicates its concurrence with
the University of California's recommendation that
guidelines for rc.3earch laboratory space in the sci-
ences should be increased.

The State L niversity's recommendations closely
parallel the University of California's in a number of
areas, including those for the liberalization o' the
existing standards for classrooms, and teaching and
research laboratories. The State University also of-
fers a number of other recommendations. For ex-
ample, it makes a point in seven., of its ..mments
about auxiliary spaces for lockers, practice a eas in
the arts, and student activities. The assumption of
the existing space standards has always neen that
such areas are included within the overall stan-
dards. The fact that the State University argues fcr
special consideration regarding such spaces could
indicate that the existing standards are too re-
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DISPLAY 35 State Funded California State University Capital Outlay Projects for Science
and Engineering Contained in the 1985-86 Govornor's Ei..dget and the 1986-
87 Trustees' Request

1985-86 Budget Act 1986-87 Trustees'
Campus/Project (000s) Request (000s)

Pakenfield $0 $0

Chico 0 0

Dominguez Hills 0 0

Fresno 0 0

Fullerton
Engineering Building Addition 321 7,203

Hayward 0 0

Humboldt
Remodel Science Building 613 135

Long Beach
Engineering/Computer Science/Math Laboratories 11,782 0
Renovate Chemistry Laboratories 0 2,454

Los Angeles 0 0

Northridge
Science Addition and Remodeling 827 12,850

Pomona 0 0

Sacr2mento .

Engineering/C- puter Science Addition 460 10,895

San Bernardino 0 0

San Diego
Physical Science Building Rehabilitation 2,141 3,511
Life Science Building Rehabilitation 248 174

San Francisco
Convert Science Building 383 0
Science Chemical Fume Hoods 233 0

Faculty Office Addition to Science Building 86 1,142

San Jose
Engineering Building 525 2%,4.S9

Renovate Old Science Building 0 390

San Luis Obispo
Engineering South Building 1,779 0
Agricultural Science Building 6,128 0
Remodel Engineering East Building 0 160
Dairy Science I, Instructional Center 0 270

Sonoma 0 0

Stanislaus 0 0

Totals
Engineering/Science Related Projects $25,526 $65,673
Other Projects 35,305 51.291

Governor's Budget/Trustees' Request Total $60,831 $116,964
Percent Science and Engineering 41 9% 56.1%

Source: The California State University and 1985-8R Governor's Budget.
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strictive in a few areas or th .at spcial needs have
arisen since the 1950s and 1960s which require the
establishment of specific allotments. This question,
as with many others, will be addressed by the Com-
mission later in 1986.

In considering the State University's comments on
the existing standards, it should be remembered
that they are preliminary and were developed on
short notice. In the coming months it is probable
that many of its comments will be expanded or re-
vised as research into the subject proceeds. They
constitute a basis for future discussions, but they
should not be considered definitive .

California Community Colleges

The Community Colleges did not participate as ac-
tively in this first phase of the space and utilization
study, principally because the Supplemental Lan-
guage was directed to the four-year segments, but at

both meetings of the technical advisory committee,
the Chancellor's Office offered its view that the
classroom and teaching laboratory standards were
overly restrictive. In the second phase of this study,
that segment's concerns will be fully considered.

Summary

This chapter has presented two displays showing the
capital outlay allocations contained in the 1985-86
Budget Act, the requests by the Regents and the
Trustees for 1986-87, and the amounts applicable to
engineering and natural science disciplines. These
al!ocations and requests represent about two-thirds
of the capital outlay allocations and requests at th
University of California and about half of the build-
ing program in the California State University. A
concentration of this magnitude directed to engi-
neering and science construction a..--,d renovation
gives a clear indication of segmental priorities at the
present time.
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Changes in College and University
5 Research Funding and Staffing

AS Chapter Four noted, the University of California
claims that the space requirements for research ac-
tivity in certain disciplines have. increased markedly
since the early 1950s when the Liaison Committee
developed the research laboratory standards that
were published as part of the 1955 Restudy. The
reasons given include the increasing amount and
sophistication of scientific equipment reeded for
modern explorations and the fact that more re-
searchers and techuicians are required to solve con-
temporary research problems.

To determine the validity of this claim, the Commis-
sion reviewed data from the National Science Foun-
dation to determine changes in research funding
that have occurred in the post-World War II era.
Displays 36 and 37 en pages 54 and 55 show the
growth since the early 1950s, and Display 38 on
page 56 shows the growth in selected disciplines
since 1972.

Growth of research funds

Display 36 -- reprinted ..tm Academic Science,
Engineering: i.972-83, published by the NrAt.,,nal
Science Foluidation in 1984 shows total research
appropeat.ons to universities .and colleges ;rowing
from $!:55 million in 1950 to over $7 billion in 1982.
These fund: virtually all of which were granted to
faculty and others at research universities such as
the University of California -- grew at an annual
rate almost three times that of inflation, while basic
research grew at an even faster rate; 13.9 percent
each year, compared to the overall annual growth of
12.2 percent.

The most explosive era of growth in research fund-
ing occurred between the early 1950s and the late
1960s, as indicated in Display 37. For the 17 years
between 1953 and 1970, in constant dollars, the an-
nual growth rate was 11.0 percent, with total re-
search and development funds growing by almost a
factor of five. For the 12 years following 1970, total
growth was only 37.0 percent, an annual increase of
2.7 percent above inflation.

Although record keeping was not as complete in the
1950s and 1960s as it is today, some recent data
crmpilations indicate that not only has the total
amount of research money grown dramatically, the
amount per researcher has grown almost as rapidly.
Display 38 provides an indication of this for the
years between 1972 and 1982 in four specialties of
particular concern to this report. It reveals that be-
tween 1972 and 1982, the amount of research fund-
ing granted per scientist grew at a rate faster than
the rate of inflation, particularly in chemistry and
engineering.

This pattern of increases in research funding nation-
ally is similar to the Univ, 7sity of California's, ex-
cept that the University appears to have attracted
an increasing percentage of total esearch funds.
Display 39 on page 57 shows University of California
expenditures from extramural or non-State sources
in both current and constant dollars, and it indicates
that the increases since the 1950s have been dra-
matic, particularly between 1950-51 and 1965-66
vhen funding, in constant dollars, increased 24.9
percent per year overall and 20.5 percent per faculty
member. Since 1965-66, the annual increases have
been only 3.1 and 0.5 percent, respectively, after
adjusting for inflation. All of these percentagE
exceed by wide margins the national averages for
growth in research funding.

At least la part, the tremendous increases in funds
devoted to research are responsi'lle for the changes
in the way research is conducted. Funding increas-
es, especially from the federal government, have per-
mitted the hiring of large numbers of researchers
and the development of hundreds of items of sophis-
ticated and expensive equipment, so much so that
the evolution of research teams and the expansion of
laboratory space requirements may have been al-
most inevitable.

Growth of postdoctoral research

Of particular importance in the development of i e-
search teams are postdoctoral fellows whose exis-
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DISPLAY 36 Research and Development Expenditures at Untversittes and Colleges by Year
and Character of Work, Fiscal Years 1953-82 (Current Dollars)

Fiscal Year

Total
Expenditures

( Millions)

Basic Research Applied Research and Development
Amount (Millions) Percent of Total Amount ( Millions) Percent of Total

1953 $255 $110 43.1% $145 56.9%
1954 290 136 46.9 154 53.1
1q55 312 159 51.0 153 49.0

66 372 200 53.8 172 46.2
1957 410 240 58.5 170 41.5

1958 456 281 61.6 175 38 4
1959 526 343 6S.2 183 34.8
1960 546 433 67.0 213 33.0
1961 763 536 70.2 227 29 8
i962 904 659 72.9 245 27.1

1963 1,081 814 75.3 267 24.7
1964 1,275 1,003 78.7 272 21.3
1965 1,474 1,138 77.2 336 22.8
1966 1,715 1,303 76.0 412 24.0
1967 1,921 1,457 75.8 461 24.2

1968 2,149 1,650 76.8 499 23.2
1969 2,225 1,711 76.9 514 23.1
1970 2,335 1,796 76.9 539 23.1
1971 2,500 1,914 76.6 586 23.4
1972 2,630 2,022 76.9 608 23.1

1973 2';84 2,053 71.2 831 28.8
1974 3,023 2,154 71.2 869 28.8
1975 3,409 2,410 70.7 999 29.3
1976 3,729 2,549 68.4 1,180 31.6
1977 4,067 2,800 68.8 1,267 31.2

19781 4,625
1979 5,361 3,61? 67 4 1,749 32.6
1980 6,060 4,026 66.4 2,034 33.6
1981 6,818 4,576 67.1 2,242 32.9
1982 7,261 4,851 66.8 2,410 33.2

Annual
Percentage
Increase 12.2% 13.9% 10 2%

Annual
Increase in
GNP Deflator 4.4%

1. Data were not collected in 1978.

Source: National Science Foundation. 1984.

4.4% 4 4%
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DISPLAY 37 R&D Expenditures at Universities and Colleges by Year and Character of Work,
Fiscal Years 1953-82 (Constant Dollars)

Total Expenditures Percentage Increase Percentage IncreaseFiscal Year (Millions) from Previous Interval Since 1953
1953 $9_55

1955 301 18.0% 18.0%
1960 554 84.1 117 3
1965 1,168 110.8 358.0
1970 1,504 28.8 489.8
1975 1,579 5.0 519 2
1980 2,000 26 7 684.3
1981 2,052 2.6 704.7
1982 2,061 04 708.2

Total Percentage Increases:
1953 to 1970
1970 to 1982

490 0%
37 0%

1953 to 1982 708.2%
Annual Percentage Increases:

1953 to 1970 11.0%
1970 to 1982 2.7%
1953 to 1982 7 5%

Source: Display 36.

tence is not recognized in any California space stan-
dards but who nevertheless occupy scientific lab-
oratory space and perform a large amount of the
work. According to a 1983 survey (1985a, National
Science Foundation, p. 57), 617 American univer-
sities reported employing 20,829 postdoctorates that
year, virtually all of them (99.8 percent) at doctor-
ate-granting institutions. NSF's estimate for the to-
tal number was about 23,000. In addition, there
were another 5,000 "non-faculty research staff' who
also held doctoral degrees but were not formally
placed in the postdoctoral fellow category. Research
technicians were not listed.

Among the postdoctorates, 70.3 percent were em-
ployed in five fields: -- biological sciences (38.8 per-
cent); physical sciences (20.2 percent); engineering
(6.8 percent); environmental sciences (2.8 percent);
and mathematics/compucer sciences (1.7 percent).
The only other field emp'oying large numbers of
postdoctoral researchers was the health sciences
(23 3 percent).

NSF als0 ranked universities according to the use
of postdoctorates in 1983 (p. 244). Display 40 shows
the top ten nationally -- including four University of
California campuses in second, fourth, seventh, and
eighth place -- as well as the rankings for the other

five University of California campuses. It indicates
that the University of California received 8.7 per-
cent of all the research and development money ex-
pended nationally from all sources and for all pur-
poses in 1983 and employed 12.8 percent of all post-
doctoral fellows. Five University campuses ranked
in the top 20 nationally in research funds received,
and eight of the nine in the top 100. Only Santa
Cruz fell outside that category, ranking 137th of the
617 reporting institutions.

In spite of their integral role in the rest . "ch function
at major universities, postdoctorals are not a well
recognized group. In his Godkin Lectures at Har-
vard in 1963, Clark Kerr referred to them as "the un-
faculty." Little data concerning their numbers or
activities was collected prior to 1971 when the Na-
tional Science Foundation formally included them in
their surveys, but the National Academy of Sciences
in 1969 . .onicled their history in The Invisible
University: Postdoctoral Education in the United
States. According to that study, the definition of a
postdoctoral is difficult, but includes:

Appointments of a temporary nat ire at -,he

postdoctoral level that are intended to offer an
opportunity for continued education and ex-
perience in research, usually, though not neces-
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DISPLAY 38 Total R&D Expenditures at Educational Institutions and Number of Sctenttsts1 --
Selected Disciplines, 1972 -1982 (Thousands of Dollars)

Fiscal Year Engineering Biological Sciences Chemistry Physics
1972

Expenditures
Full-Time Personnel
Average/Person

$341,362
23,485
14,535

$443,473
29,493
15,037

$108,122
13,357
8,071

$159,0b7
11,077
14,360

1975
Expenditures 380,912 639,166 120,710 173,510
Full-Time Personnel 22,924 34,891 14,140 10,822
Average/Person 16,616 18,061 8,537 16,03P

1976
Expenditures 431,727 710,724 140,142 183,050
Full-Time Personnel 24,105 36,875 14,471 11,056
Average/Person 17,910 18,872 9,684 16,557

1977
Expenditures 498,473 -72,290 159,353 201,655
Full -Time Personnel 24,666 37,661 14,736 11,254
Average/Person 20,209 20,506 10,814 17,919

1978
Expenditures 601,062 808,500 183,131 235,099
Full-Time Personnel N/A N/A N/A N/A
Average/Person N/A N/A N/A N/A

1979 .

Expenditures
Full-Time Personnel
Average/Person

768,407
26,472
29,027

914,806
38,714
23,630

206,421
14,330
14,405

292,033
11,323
25,791

1980
Expenditures 864,040 1,031,037 244,454 322,057

. Full-Time Personnel 27,017 39,914 14,765 11,010
Average/Person 31,981 25,832 16,556 29,251

1981
Expenditures 959,989 1,188,498 285,520 356,944
Full-Time Personnel 27,950 40,159 14,625 11,425
Average/Person 34,313 29,595 19,523 31,242

1982
Expenditures 1,024,514 1,289,910 311,452 363,263
Full-Time Personnel 28,816 40,903 14,748 11,387
Average/Person 35,554 31,5?A 21,118 31,901

Percentage Increase,
Average Dollars per
Scientist, 19'72 - 1982 144.6% 109.7% 161.7% 122 2%

Percentage Increase,
GNP Deflator, 1972 -
1982 107.4% 107.4% 107 4% 107 4%
Gt owth in Average
..,ollars per Scientist
Exceeds Increase in ,;NP
Deflator by: 34.6% 2.1°S 506% 138%

1. All personnel totals are for the following year; thus, those listed for 1972 are actually for 1973.
Source: National Science Foundation. 1984.
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DISPLAY 39 University of California Expenditures from Extramural Funds (Five-Year
Intervals Beginning in 1950-51)

Year

Total Expenditures
Extramural Funds
(current doilars)1

Total Expenditures
(1983-84 Constant Dollars)

Ladder-Rank
Faculty FTE2

Amount per FTE
Faculty (1983-84
Constant Dollars)

1950-51 $3,334,208 $13,670,305 2,3753 $5,840
1955-56 7,355,156 28,331,325 3,6433 7,777
1960-61 46,191,764 161,929,848 3,116 51,967
1965-66 120,378,562 391,230,327 4,097 95,492
1970-71 207,180,910 543,186,910 5,988 90,713
1975-76 373,446,584 626,419,300 5,970 104,928
1980-81 591,486,798 683,522,144 6,186 110,495
1983-84 678,640,419 678,640,419 6,461 105,036

Annual Rates of
Change:

1950-51 to
1965-66 27.0% 24.9% 3.7% 20.5%
1965-66 tk
1983-84 10.1% 3.1% . 2.6% 0.5%
1950-51 to
1983-84 17.5% 12.5% 3.1% 9.2%

Total Percentage
Change:

1950-51 to
1965-66 3,510.4% 2,720.6% 72.5% 1,535.1%
1965-66 to
1983-84 463.8% 73.5% 57.7% 10.0%
1950-51 to
1983-84 20,253.9% 4,792.8% 172.0% 1,698 6%

1. Dollar figures do not mclude expenditures from the Atomic Energy Commission or the Department of Energy.

2. FTE Ladder-rank faculty include full, associate, and assistant professors plus instructors.

3. FTE Faculty for 1950-51 anti 1955-56 are estimated, by applying the average rm./headcount ratio for the otheryears to
actual headcount for those two rears.

Sources: University of California Financial Report: 1950, 1955, 1960, and 1965; Report on Activities Financed Through
Contracts and Grants from Extramural Sponsors, 1970, 1976,1980.1983. and Statistical Summary of Students
and Staff. 1950-51 to 1983-84.

sarily, under the supervision of a senior mentor.
The appointee may have a research doctorate (e.g.
PhD, ScD) or professional doctorate (e.g. MD, Dvm)
or other qualifications which are considered
equivalent in the circumstar 35. A person may
have more than one postdoctoral appointment
during his career (p. 4Z.

In 1962, Bernard Berelson estimated the probable
number )f postdoctoral appointees in 1960 at 8,000.

If his estimate is accurate, their numbers have al-
most tripled since that time. Berelson also estima-
ted that the ratio of postdoctoral fellows to research
grants was approximately one for each $100,000.
That may have been true in 1960, but it clearly is no
longer today. As Display 40 shows, the average at
the University of California in 1983 was $253,149 in
the biological and physical sciences, a number con-
sistent with the national average of $263,945.
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DISPLAY 40 Institutims Ranked by Science/Engineering Postdoctorate Utilization and
Research and Development Funds Received from All Sources, 1983

Institetion and National Rank

Number of
Postdoc-
torates

Total R&D
Expenditures (Rank in

Parentheses( (006s)

Total R&D
Expenditures in

Engineering an.-1 the
Natural Sciences1

(000s)

Percent
Science and
Engineers of

Total

National Totals 20,829 $7,744,954 $3,869,165 50.0%
1. Harvard 1,430 118,602 (11) 69,956 59.0
2. UC - Berkeley 652 118,951 (10) 65,655 55 2
3. Yale 608 100,269 (17) 46,906 46 8
4. UC - San Francisco 601 89,247 (21) 0 00
5. Stanford 545 163,031 '4) 93,489 57 3
6. University of Washington 490 133,523(8) 54,124 40 5
7. UC Los Angeles 453 113,266 (14) 40,396 35 7
8. UC - San Diego 432 147,008 (7) 105,073 71 5
9. Massachusetts Institute

of Tecknolcgy
427 20" 349(2) 181,895 90 8

10. University of 399 113,499 (13) 48,330 42 6
Pennsylvania

40. UC - Davis 158 98,118 (19) 10,865 11.1
51. UC - 133 33,293 (80) 14,313 43.0
60. UC - Santa Barbara 114 22,884 (95) 18,594 81 3
70. UC - Riverside 82 37,236 (71) 6,352 17.1

115. UC -Santa Cruz 33 12,867 (137) 12,321 95.8

University of California
Summary:

Totals 2,658 $672,870 $273,569 40 7%
Percent of National Total 12.8% 8.7% 7 1°7o

Average Expenditure
per Postdoctoral

$253,149

1. Includes engineering, physical sciences, environmental sciences. math and computer sciences, and biological sciences
(excluding health sciences/.

2. Data on postdoctorals are compiled by discipline and by campus, but not by both. Hence it is not possible to compute an
average for the University in this category.

Source: National Science Foundation,1985a and b.

During field investigations undertaken in conjunc-
tion with this report, Commission staff spoke with a
number of postdoctoral researchers and their faculty
supervisors at the San Diego and Santa Cruz cam-
puses of the University, and from those discussions,
it emerged that the closest parallels to postdoctoral
research activity are probably medical internships
and residencies, and legal clerkships. In engineer-
ing and the sciences today 0,0 work has become so
complex, and the educational requirements for re-
searchers so great, that virtually no scientific inves-
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tigator can receive a faculty appointment without
three to six years of poGtdoctora. experience Today,
the normal track to a professot zhip in the sciences
involves seven or eight years of formal education
culminating in the Ph.D. or comparable degree plus
another three years or more as a postdoctoral. It is
often the case as well that a faculty appointment
cannot be secured until postdoctoral interns have
demonstrated their proficiency in the field by pub
lishing the results of their research and securing
grants in their own names.
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The space problem this poses for research univer-
sities may be significant if allowances for postdoc-
torals, research assistants, or laboratory technicians
are not recognized or if existing standards for faculty
and graduate assistants are insufficient. Excluding
the University of California, only one public insti-
tution, the University of Washington, appears
among the top ten institutions in the NSF data on
postdoctoral utilization, and the Commission has re-
ceived no information from that University on post-
doctoral utilization. Nationally, only ten public uni-
versities outside California employ 200 or more post-
doctorals, and data from them thus far has been
limited or nonexistent. No data was received from
six of them, and no data concerning research labor-
atory standards from the rest. Only three states of-
fered the Commission any data on research labor-
atory space. All of them maintain more spacious
allowances than California, but only New York for-
mally recognizes postdoctorals in its space stan-
dards. The other two (Florida and Ohio) did not em-
ploy a great number of postdoctorals in t. omparison
to their sizes (197 and 172 at their flagship univer-
sities, respectively), and so it is at least possible that
those states have not encountered major problems.

Conclusion

This chapter has presented a series of tables show-

ing the history of research funding in engineering
and the sciences since the early 1950s. They indicate
that the late 1950s and early to mid-1960s were
times of extraordinary growth in expenditures, par-
ticularly from the federal government. They were
also times of great growth in the use of postdoctoral
fellows who once occupied a minor role on university
campuses but are now integral to virtually all re-
search efforts in the sciences, so much so that face lty
appointments are difficult to obtain without several
years of post-doctoral experience.

The position papers r eceived from the University of
California, in conjunction with the data from these
National Science Foundation other sources,
appear to make a preliminary case for the liberal-
ization of research laboratory space standards in the
sciences. In spite of this, however, the Commission
believes that a great deal of additional work remains
before definitive recommendations can be made.
The subject has become as complex as the disciplines
themselves, and has led at least one state Ne s
York -- to establish separate standards for almost
200 different fields of knowledge.

In the next year or two, all of the claims and opinions
surrounding the problem of research laboratories of-
fered not only by the University but also by other in-
terested parties will be collected and analyzed, and it
is hoped that through that analysis, appropriate
standards will be developed.
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6 Findings, Conclusions, and Recommendations

THIS report has been prepared in response to 1985-
86 Supplemental Budget Language that requested
the Commission to study current space aad utiliza-
tion standards for classrooms, laboratories, and fac-
ulty research and office space in engineering and the
biological and physical sciences, and to recommend
changes in those standards, if necessary.

The Commission's response to this directive has in-
cluded a review of the history of space and utiliza-
tion standards in California (Chapter One); a discus-
sion of the mechanics of those standards (Chapter
Two); An overview of the standards or guidelines
used by other states (Chapter Three); a presentation
of the opinions and perspectives of California's pub-
al. miversities regarding the standards (Chapter
Fou -; and an analysis of the changes that have oc-
curred in the way research is conducted in engineer-
ing and the sciences (Chapter Five).

As noted in the Introduction, space and utilization
standards constitute a subject of vast scope, the anal-
ysis of which has often involved several years of ef-
fort by teams of researchers. Given the current ex-
tent and complexity of the higher education enter-
prise in California, there can be little doubt that a
thorough re-examination of the subject will require
at least as much attention as has been required in
the past. Because of that, the Commission believes
that the Legislature was wise in calling for the study
to be conducted in two phases; the first and present
phase to be limited to a fem ids, with the second to
involve a plan for the study of all other disciplines.
Nevertheless, a thorough examination of even a few
fields, especially those as complex as engineering
and the natural sciences, cannot be completed in
only four months, and the Commission therefore
believes that the reco emendations offered in this
chapter should be considered preliminary and used
only on an 'nterim basis until the larger study can
be complJted. The Commission suggests that this
interim period include only the 1986-87 and 1987-88
fiscal years, after which the reaimmendations pre-
sentf:d here should be replaced by new, and more
permanent, guidelines.

Findings

California standards

1. Over the past 30 years, four major studies of
space or utilization standards in California pub-
lic higher education have been conducted: the
Strayer Committee study of 1947, the McConnell
Restudy of 1955, the Master Plan for High
Education of 1960, and the Coordinating Council
for Higher Education's study in 1966. f wo of the
four -- the Restudy and the Coordinating Council
study -- dealt with both space and utilization
standards; the Strayer study and the Master
Plan considered only utilization.

2. California's current utlization standards for
classrooms and teaching laboratories did not
emanate from those studies but from legislative
resolutions and Supplemental Budget Language
recommended by the Legislative Analyst. Those
standards require class. mom usage of 53 hours
per week with to-thirds of the seats in each
classroom occupied, and teaching laboratory
standards of 27.5 hours per week with 85 percent
station occupancy at the lower-division level,
and 22 hours per week at 80 percent station occu-
pancy at the upper-division level.

3. Space standards for research laboratories at the
University of California have not been altered
since the recommendations of the Restudy were
implemented in 1955, although they have been
expanded somewhat through agreements be-
tween the University and the Department of Fi-
nance to account for the introduction of new dis-
ciplines.

4. Space standards for instructionally related re-
search laboratories in the California State Uni-
versity exist through an informal agreement be-
tween the State University Trustees and the De-
partment of Finance. These standards call for
the State University, on a case-by-case basis, to
receive 75 percent of the allowance accorded to
the University of California.

5. Both the University of California and the Cali-
fornia State University maintain comprehensive

66 61



inventories of the facilities in use on each of
their campuses However, these inventories are
not consistently formatted, which makes com-
parisons between them difficult. Each Califor-
nia Community College district also maintains a
space inventory, but according to the Chancel-
lor's Office, they are not completely accurate in
all districts.

6. Onl: e California State University undertakes
an annual classroom and teaching laboratory
utilization survey. This survey includes room-
use and station-occupancy rates for each campus
by hours of the day, day of the week, mean class
size, weekly student contact hours per station,
and related data.

7. In considering space guidelines, the most impor-
tant determinant is the "space factor" of assign-
able square feet per weekly student contact hour
(ASF/WSCH) -- a formula-generated number used
to determine how many square feet of floor area
should be allowed for each hour each student
uses a station in a classroom or laboratory each
week.

Standards of other states

8. The Commission's national survey compiled for
this report produced data from 25 states and us-
able data from 24. Twelve of these states report-
ed data directly, while data for the remaining 12
v ere obtained from a 1981 survey conducted by
the Nebraska Coordinating Commission for
Higher Education. Of the 24, most reported util-
ization data, 14 reported both utilization data
and space standards for classrooms and teaching
laboratories, and three reported space standards
for faculty research laboratories.

9. Most of the surveyed states employ "space fac-
tors" as defined in Finding 7 above. One -- New
York -- uses a formula based on assignable
square feet per full-time-equivalent student, but
that formula also depends on a calculation of
contact hours ana is therefore similar.

1 '). Most states appear to prefer the term "guide-
" to "standards," since the former allows

greater flexibil:ty to capital outlay planners. It
is common practice nationally to issue guide-
lines as targets or goals rather than formal re-
quirements.

11. With the exception of Oklahoma -- based on data
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reported by Nebraska and only partially con-
firmed by Commission staff all of the states
surveyed for this study report classroom utiliza-
tion guidelines of between 30 ana 35 hours pei
week with between 60 and 70 percent station
occu-,,ncy. The mean guidelines for the 16
states that reported formal standards are 31 1
hours per week with 63 1 percent utilization,
compared to California's 53 hours at 67 percent.

12. Also excepting Oklahoma, the states surveyed
x this study report teaching laboratory utiliza-

tion standards of between 16 and 30 hours per
week with between 70 and 85 percent utilization.
The mean standards for the 15 states that report-
ed formal standards are 21 7 hours at 78 percent
utilization compared to California's standards of
27.5 hours at 85 percent for lower division and
22.0 hours at 80 percent for upper-division labor-
atories.

13. As noted in Finding 8, three states reported for-
mal standards for research laboratories - Flori-
da, New York, and Ohio. All three provided al-
lowances greater than California's, with the ad-
ditional square footages allowed varying be-
tween 10 and and 80 percent, depending on the
state and the discipline. California's standards
contain specific space allotments fur graduate
students. Florida also does and Ohio may do su --
but the data they provided were not sufficiently
detailed to per nit a determination of that factor.
In New York's case, specific allotments are
granted for both first- and second-stage graduate
students (master's and doctoral) and for postdoc-
toral fellows, the latter being included within
the guideline for Ph.D. students. When all the
components are analyzed, it appears that New
York's guidelines are between 15 percent (for en-
gineering) and 90 percent (for physics) more gen-
erous than California's, with the biological sci-
ences falling in the upper third of that range at
between 60 and 80 percent, depending on the
subdisc [One.

Trends in funding

14. Extensive data from National Science Founda-
tion reports dating back to the early 1950s indi-
cate that research funding for higher education
has grown from $255 million in 1953 to $7,261
million in 1982. This is an increase of 708.2 per-
cent over inflation for the 30-year period.
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15. Research funding at the University of California
appears to have grown faster than the -....tional
rate, increasing by a factor of over 200 between
1950-51 and 1983-84 compared to a factor of 28
nationally between 1953 and 1982. Annual per-
centage rate increases are 12.2 percent for the
nation and 27.0 percent for the University.
These figures for national and University trends
are not strictly comparable, since the Universi-
ty's include non-federal funding sources, but
they strongly suggest that the University has
been among the nation's most successful compet-
itors for research grants.

16. In response to the Commission staffs request,
the University drafted three papers describing
the changes that have occurred in the nature of
scientific research during the past several
decades. These papers indicate that at least four
major changes have occurred since the existing
research laboratory space standards were formu-
lated in 1955: (1) Many new Iscipline^, such as
microbiology and laser physics, have emerged
with unique space and equipment needs; (2) The
amount, size, and sophistication of scientific
equipment has altered space needs, often in-
creasing space requirements; (3) Research proj-
ects are now seldom conducted by one or two
individuals as in the past, but instead involve
faculty direction of teams of graduate students,
postdoctoral fellows, a.d laboratory technicians;
and (4) Postdoctoral fellows have become inte-
gral participants in most research projects.

17. While California's existing space standards for
research laboratories provide allocations for fac-
ulty members and graduate students, they do
not recognize the presence of postdoctoral fel-
lows.

18. At the present time, capital outlay requests by
the University of California and the California
State University are heavily oriented to engi-
neering and natural science facilities. The Re-
gents' request for 1986-87 calls fur 66 percent of
the expenditures to be in these fields. For the
State University, the comparable figure is 56
percent.

Institutional perspectives

19. In a written statement concerning the existing
standards, the California State University of-
fered its opinion that current classroom and
t, aching laboratory utilization standards are

excessively restrictive and should be liberalized
to conform to national norms. It also recom-
mended ihat guidelines should be implemented
for a greater number of disciplines than pre-
sently covered, that more space should be
provided for faculty offices, and that the 75
percent allowance for research laboratories
should be formalizes.

20. In outlining its position en the existing stan-
dards, the University of California stated 'hat its
most serious problem is the need to provide more
space foe faculty research laboratories, particu-
larly in the biological and physical sciences. Re-
lated to this problem is the need to recognize for-
mally the existence of postdoctoral fellows and to
provide space for their research work. The Uni-
versity also believes that thilization standards
for classrooms and teaching laboratories should
be liberalized, especially the classroom stan-
dards.

Conclusions

1. Given the four facts that (1) California's last ma-
jor study of space and utilization standards for
classrooms and teaching laboratories was con-
ducted in 1966, (2) its last study of space stan-
dards for research laIA-ratories was undertaken
in 1955, (3) its existing legislatively mandated
utilization standards were not derived from a
formal xamination of the subject, and (4) Cali-
fornia's standards are substantially divergent
from those in other states, there is a strong prob-
ability that the current standards are outdated
and in need of revi..ion.

2. The Commission's survey of other states re-
vealed that California's classroom utilization
standards are 80 1 higher than the average of
the 16 states that reported formal standards.
Most of these states base their standards on an
8:00 a.m. to 5:00 p.m. day, while California uses
an 8:00 a.m. to 10:00 p.m. period; but even for
those few states that use the 8:00 a.m. to 10:00
p.m. standard, California's standard remains
about 40 percent higher. From these data, it is
apparent that California's classroom standards
are inconsistent with national norms by a sub-
stantial amount.

3. For teaching laboratories, California's standards
are also the highest of any state surveyed, excep-
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ting only Oklahome and Colorado. The diver-
gence, however, is not as great as for classrooms,
and it is therefore concluded that while a down-
ward revicion in California's standard is reason-
able, it should not be as great as for classrooms.

4. In every state surveyed, actual utilization fall
short of the specified standards a fact which
suggests that standards should be set at a high
levc' in order to encourage greater efficiency.

5. Space-per-station standards for classrck as and
tortes in other states do not vary signifi-

cant.y from those found in California. However,
once the utilization standards are applied to pro-
duce Oa.. "space factor" of assignable square feet
per weekly student rontact hour, California's
standards produce fe ger sq aa. e feet of allowable
space in every case except OkLhoma, data from
which is as yet unconfirmed.

6. Although the data are limit the available evi-
dence indicates a need to liberalize the so' -e
footage allowances for faculty research laoora-
tories in the natural sciences. There is a less
compelling case for such liberalization. in engi-
neering. The area allowed for faculty members
may be too stringent by only a small amount,
and in fact is more generous than the amount
allowed by New York, but once allowance is
made for graduate students and postdoctoral fel-
lows, there appears to be a need to increase
California's allotment by a substantial amount.

7. Because most scientific research is now conduct
ed by teams of researchers, rather than by in-
dividual faculty members with one or two gradu-
ate students, it is reasonable to institute space
allocations for those additional people who now
occupy faculty research laboratories. This
should be doae in two ways: (1) changes should
be made in California's space guidelines to
account for differences between beginning and
advanced graduate students, and (9) the pres-
ema of postdoctoral fellows shout.. e formally
recognized in California's guideline , since they
are now such integral members of the Univer-
sity's scientific research teams.

8. Capital planning is a complex process involving
thousands of decisions as to amounts of space,
design parameters, and equipment configura-
tions. Because of that, the Commission believes
teat some flexibility within and between disci-
plines and campuses is essential, and that the
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term "guidelines" is therefore preferable. to
"standards." The former implies targets or goals
to which exceptions can be made if sufficient
justification is presented. The latter implies a
rigidity that may actually hinder efficient plan-
ning.

Recon -iendations

The Commission offers the recommendations below
with .veral caveats

First, as noted earlier in ti eport, space and
utilization guidelines constitute a highly complex
subject, and it is therefore net possible to offer
definit.;e rucommend- ins for permanent chang-
es in the existing formulas after only a three- or
four-month examination. Within that span of
time, tne major sources of information, of neces-
sity, were the opinions of officials in California
and out-of-state institutions, rather than exten-
sive fi old visits or comprehensive utilization sur-
veys.

Second, as a preliminary step, this report places
considerable reliance on national data. In doing
so, however, the Commission recognizes that the
data from some states are unconrrmed, that
from others are too general to b directly appli-
cable to Californie Those data that are both
available and rei.able strongly suggest that
California's standards may be too restrictive, but
that conclusion must be subject to further
investigation.

Third, the mere fuct ti, t California's standards
are substantially different from t!, -se found in
other states does not, in itself', requi.c California
to c:4ange. California's system of higher education
L. unique in many respects, and doubtless will
remain so.

Fourth and finally, if the following reel mmenda-
tions are implemented, their effects will need to
be mcnitored closely; and those effects, in turn,
will almost certainly influence subsequent recom-
mendations. Accordingly, the Commis .,ion pro-
poses in its first recommendation that these
guidelines be considered only as 1, eliminary and
interim measures.

1. Any changes in California's existing space
and utilization standards should be imple
mented as interim measures pending com-
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pletion of the second phase of the Commis-
sion's study of the subject. The interim peri-
od should encompass only the 1988 -87 and
1987-88 fiscal years and affect the following
types of State-funded capital outlay proj-
ects: (1) the preliminary planning (P) and
working dra ging (W) funding during 1986-
87 and 1V87-38, and (2) the construction (C)
proLoaals funded in 1987-86 that are related
to the preliminary planning and working
drawing proposals ftLaded in 1986-87.

This recommendation proposes that the follow-
ing guidelines expire as of July 1, 1988. The
guidelines, as that term is defined in Conclusion
8 above, should apply to all ttree public seg-
ments of higher education.

2. The existing classroom utilization standard
of 53 hours per week at 66.7 percent Ptation
utilization is excessively restrictive and
should be reduced. For 1986-87 and 1987-88,
California should change to a guideline
about 10 to 15 percent less strict than the
existing utilization standard.

Even 'n comparison to those few states that
maintain an h.:00 a.m. to 10:00 p.m. utilization
guideline, California's standard is about 40 per-
cent higher. This recommendation will cvntinuo
to keep California's guideline at or near the very
highest in the nation, while reducing it slightly.

3. The existing teaching laboratory utilization
standards of 27.5 hours per week at 85 per-
cent (lower division) and 22 hours per week
at 80 percent (upper division) are also un-
reasonably high and should be retaiced by
apprOximately 5 percent for the interim
period.

standard for teaching laboratories is
approximately 20 percent higher than the aver-
age for the rest of the nation. While this does not
indicate that California should strive for the na-
tional average per se, the change will reduce the
guideline to a more reasonable level.

4. Existing space allocations for natural sci-
ence research laborstories at the University
of California should be increased by a sub-
stantial amount, probably by between 25
and 50 percent for the interim period.

This increas' is justified for two reasons: (1) the
need to recognize the evident differences in lab-
oratory time required to be spent by first-stage
compared to second-stage graduate students; and
(2) the presence of postdoctoral fellows. Both
second-stage graduate students (doctoral
candidates) and postdoctoral fellows are ea
tremely active participants al research projects,
often more so than faculty, since they are able to
path& pate in research virtually full time.

The division between first- and sPcond-stage
graduate students is warranted because of the
dramatic changes that have occurred ir. gradu-
ate -ducation in the sciences since 1955. The
increase for postdoctoral fellows is further jus-
tified, since they currently constitute a valuable
human capital resource to both the State and the
University, mar y securing faculty appointments
upon completiou of their training and making
further contributions as scientists and teachers.
Most postdoctoral fellows also secure research
grants in their own names, thereby contributing
to the economic welfare of both their campus and
the State. For these reasons, it is in the State's
interest to encouragt: postdoctoral involvement
in the University's prop -ams and to provide
them with facilities. The recommended inc-ease
is actually somewhat less generous than th it al-
lowed by New York, where postdoctoral fellows
are 3fricially recognized, and where the spacial
ri'-io between them (together vath advanced
graduate students) and first-stage graduate stu-
de :its is often two or three to one.

5. The existing standards for engineering re-
search laborP `ories should not be changed
at this time.

Them is less of ki divergence between California's
standards and those found nationally in engi-
neering research laboratt es. In part, this is be-
cause California's current rf...-6earch laboratory
standards in engineering are higher than for the
natural sciences. While the Commission be-
lieves that it is just as important to recognize
postdoctoral fellows in engineering as in the
natural sciences. specific changes in the total
amount of research laboratory space allocated to
engineering does not appear to be warranted at
present. In part, this is because postdoctoral
lows are not as involved in engineering c the
natural sciences. Accordingly, specific changes
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in the guidelines for engineering shoLld be de-
layed until the second phase of he Commission's
study is completed.

6. The current policy that the CalVornia State
University receives 75 percent of the Uni-
versity of California's research labo.atory
allotment, justified on a case-by-case basis,
should be aficially recognized.

For several years, the state University has
maintained this inlormd agreement with the
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Department of Finance, but for this interim per-
iod, that agreement warrants official recogni-
..ion.

7. No change in faculty office space allocations
should be made at this time.

For this first stage of the space and utilization
study, insufficiert evidence was available con-
cerning faculty offices. Accordingly, the Com-
mission recommends no change in these alloca-
tions during 1986-87 and 1987-88.
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CALIFORNIA POSTSECONDARY EDUCATION COMMISSION

THE California Postsecondary Education Commis-
sion is a citizen board established in 1974 by the Leg-

islature and Governor to coordinate the efforts of
California's colleges and universities and to provide
independent, non-partisan policy analysis and rec-
ommendations to the Governor and Legislature.

Members of the Commission

The Commission consists of 15 members. Nine rep-
resent the general public, with three each appointed
for six-year terms by the Governor, the Senate Rules
Committee, and the Speaker of the Assembly The
other six represent the major segments of postsec-
ondary education in California.

As of 1986, the Commissioners representing the
general public are:

Seth P. Brunner, Sacramento, Chairperson
C. Thomas Dean, Long Beach
Seymour M. Farber, M D., San Francisco
Patricia Gandara, Sacramento
Ralph J. Kaplan, Los Angeles
Roger C. Pettitt, Los Angeles
Sharon N. Skog, Mountain View
Thomas E. Stang, Los Angeles, Vice Chairperson
Stephen P. Teale, M.D., Modesto

Representatives of the segments are:

Sheldon W. Andelson, Los Angeles; representing the
Regents of the University of California

Claudia H. Hampton, Los Angeles; representing the
Trustees of the California State University

Beverly Bernedict Thomas, Los Ai ,4 tes; represent-
ing the Board of Governors of the California Commu-
nity Colleges

Jean M. Leonard, San Mateo; representing Cali-
fornia's independent colleges and universities

Darlene M. Laval, i resno; representing the Council
for Private Postsecondary Educational Institutions

Angie Papadakis, Palos Verdes; representing the
California State Board of Education

Functions of the Commission

The Commission is charged by the Legislature and
Governor to "assure the effective utilization of public
postsecondary education resources, thereby elimi-
nating waste and unnecessary duplication, and to
promote diversity, innovation, and responsiveness to
student and societal needs."

To this end, the Commission conducts independent
reviews of matters affecting the 2,600 institutions of
postsecondary education in California, including
Community Colleges, four-year colleges, universi-
ties, and professional and occupational schools.

As an advisory planning and coordinating body, the
Commission does not administer or govern any insti-
tutions, nor does it approve, authorize, or accredit
any of them. Instead, it cooperates with other state
agencies and non-governmental groups that perform
these functions, while operating as an independent
board with its own staff and its own specific duties of
evaluation, coordination, and planning,

Operation of the Commission

The Commission holds regular meetings throughout
the year at which it debates and.takes action on staff
studies and takes positions on proposed legislation
affecting education beyond the high school in Cali-
fornia. By law, the Commission's meetings are open
to the public. Requests to address the Commission
may be made by writing the Commission in advance
or by RA-miffing a request prior to the start of a
meeting.

The Commission's day-to-day work is carried out by
its staff in Sacramento, under the guidance of its di-
rector, Patrick M. Callan, who is appointed by the
C )mcnission.

The Commission issues some 30 to 40 reports each
year on major issues confronting California postsec-
ondary education. Recent reports are listed on the
back cover.

Further information about the Commission, its
meetings, its staff, and its publications may be ob-
tained from the Commission offices at 1020 Twelfth
Street, Third Floor, Sacramento, CA 98514; tele-
phone (916) 445-7933.
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