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Summary

This is the final report for the Commission's review of space and utiliza-
tion stands qls in California public higher education, It represents the
culmination of a process that began in 1985 and that involved a major ef-
fort by the Commission; the Commission's consultant, MGT, Inc.; and an
advisory committee with membership from the Department of Finance,
the Legislative Analyst, and the segments,

The report contains an executive summary that lists conclusions Lnd rec-
ommendations, a background statement and history of space and utiliza-
tion standards in California, a description of the consultants' work on the
national survey and changes in academic disciplines, and four chapters
analyzing specific space requirements for classrooms, teaching laborato-
ries, research areas, and faculty offices.

The report offers a number of principles that should govern changes in
space and utilization standards generally: (1) they should be conceptual-
ly simple, consolidating various formulaic elements into single stan-
dards wherever possible; (2) at the State level, they should be adminis-
tered flexibly, thereby encouraging creativity at the campus and system-
wide levels; (3) they should be interpreted broadly and not become highly
specific design standards where the exact sizes of rooms are dictated
without regard to need or function; (4) they should encourage balance
among all physical facilities; (5) they should be accompanied by strong
accountability and reporting requirements; 6) they should be reviewed
on a regular basis; and (7) they should not be changed unless a compel-
ling case for change can be demonstrated.

Using these prineples, the Commission recommends a modest relaxation
in the current classroom standard and -- in particular -- the utilization
component of that standard; virtually no change in teaching laboratory
standards; a continuation of current practice in the funding of University
of California research space; and some improvements in faculty offices --
particularly for the California Community Colleges. It also recommends
the submission of regular classroom and teaching laboratory utilization
reparts from each of the segments and the establishment of the Commis-
sion's Advisory Committee on Space and Utilization Standards as a per-
manent forum for the discussion of problems and needed adjustments in
the standards.

The Commission adopted this report at its meeting on January 22, 1990,
on recommendation of its Policy Development Committee. Additional
copies may be obtained from the Publications Office of the Commission at
(916) 324-4991. Questions about the substance of the report may be di-
rected to William L. Storey, the Commission's Assistant Director for Fi-
nance and Facilities, at (916) 322-8018.
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THIS REPOR'l has been in development for over
three years and has involved the effort of many in-
dividuals Passage of Supplemental Language to
the 198f.- 86 Budget Act led to the formation of the
Commission's Advisory Committee on Space and
Utilization Standards, to the Commission's publica-
tion of two preliminary reports -- Time and Terri-
tory, and Time and Territory: Part II -- and to a
$300,000 appropriation from the Legislature in
1987 for this project. Most of that appropriation
was used to retain the services of MGT Consultants,
Inc., to perform a comprehensive survey of space
standards in use in the other 49 states, examine fa-
cilities inventories and utilization studies in Cali-
fornia, and determine how changes in teaching and
research practices and techniques had affected fa-
cilities needs.

In the Commission's view, MGT's work on this proj-
ect has been both diligent and creative, thanks in
large part to the dedication of Ken Boutwell of Tal-
lahassee, Florida, the firm's president, and Stan
Anderson, Vice President and director of MGT's re-
gional office in Sacramento. Denis Curry, Senior
Consultant and director of MGr's office in Olympia,
Washington, also deserves special mention. All
three of these men demonstrated a generosity with
their time that far exceeded the terms of the con-
tract.

The Advisory Committee met on 22 occasions begin-
ning in 1985, and a few people attended virtually all
of those meetings, including Clarence Mangham of
the California Community Colleges, Sheila Chaffin
and Jon Regnier of the California State University,
Trudis Heinecke and Joanne Cate of the University
of California, and Jordan Montano of the Depart-
ment of Finance.

Several of these people deserve special mention.
Trudis Heinecke of the i:niversity of California
attended not only every meeting of the Advisory
Committee but all of the 1:niversity's focus group
sessions; developed disciplinary taxonomies and en-
rollment and staffing distributions, as well as a spe-
cial utilization study; traveled to New York for an
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on-site visit held in connection with the national
survey; and offered her considerable experience and
expertise to the Commission and to MGT on a host of
technical issues. Her willingness to work long
hours and to negotiate the hazards of the focus
group and internal consultation processes, con-
stituted an effort of extraordinary proportions.

Special mention should also go to John Douglass,
who was on loan to the Commission from the Uni-
versity of California at Santa Barbara. Mr. Doug-
lass did much of the historical research for Part Two
of this report, and he was instrumental in explain-
ing the evolution of space standards from budgetary
guidelines to design criteria.

Few facilities planners are more conversant with
the arcane terminology of space and utilization
standards than Jon Regnier, Associate Vice Presi-
dent at California State University, Long Beach.
Mr. Regnier served on the Advisory Committee not
only as a representative of the State University sys-
tem but also as someone uniquely qualified to dis-
cuss the complexities of capital planning on a large
urban campus. His knowledge of the mechanics of
the planning process, his understanding of how
classrooms and laboratories are used, and his long
institutional memory were of great assistance.

Bill Chatham, formerly Chief of Planning in the Of-
fice of the Chancellor and now Associate Vice Presi-
dent at the State University's Northridge campus,
also deserves special commendation. He accompa-
nied Commission staff on a site visit to Virginia, at-
cended many meetings of' the Advisory Committee,
and provided both his expertise and candor to the ef-
fort.

Also from the State University, Chuck Wilmot in
the Office of the Chancellor gave unsparingly of his
time, energy, and counsel, explaining utilization
computer models, faculty office space formulas, and
the relationship between academic and facilities
planning. His assistance as an actil ind articulate
member of the committee is greatly appreciated.

In the California Community Colleges, thanks are
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Finally, the interest and dedication of Jordan Mon-
tano of the Department of Finance was of great help
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He attended every meeting of the Committee, of-
fered his Denartment's perspective, quickly ab-
sorbed a vast array of highly complex information,
and provided a viewpoint that was both balanced
and objective.
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Summary, Conclusions,
and Recommendations

Summary of the report

Supplemental Budget Language approved by the
Legislature in 1985 directed the California Post-
secondary Education Commission to conduct a pre-
liminary exploration of space and utilization stan-
dards for classrooms, laboratories, and faculty of-
fices. That directive led to the Commission's publi-
cation of Time and Territory (February 1986) and
Time and Territory: Phase II (April 1986) -- two ex-
ploratory reports that marked the first examination
of the subject in 20 years.

In 1987, the Legislature determined that furth,er re-
search on the subject was needed and to this end ap-
propriated $300,000 to the Commission for the pur-
pose of conducting a more comprehensive analysis.
With that funding, the Commission retained MGT
Consultants, Inc., to perform three tasks:

1. Conduct a survey of space and utilization stan-
dards in other states;

2. Examine existing inventories and utilization
studies in California's public segments; and

3. Attempt to determine how various academic dis-
ciplines have changed in the past several de-
cades and what impact those changes have had
on space needs.

MGT's work on the project, which is discussed at
length within the body of this report, was guided by
the Commission's Advisory Committee on Space
and Utilization Standards, whose members are list-
ed on the opposite page. During 1989, the consul-
tants submitted three reports to the committee that
became the subject of extensive discussion and that
formed the basis of this culminating report. While
this document is thus the result of the efforts of
many individuals, the results of the project remain
solely the Commission's responsibility.

Importance of space and utilization standards

Space and utilization standards are a subject of vast

scope and complexity, and past efforts to determine
appropriate standards have often required years of
work by dozens of professionals. The Commission's
current project involved no less work than past ex-
plorations of the subject, but has gained consider-
ably from all previous efforts.

A major finding of this study is that virtually all
space standards tend to increase in detail and com-
plexity over time and that -- perhaps because of
some fundamental quality of human nature -- there
is a tendency to try to draw greater and greater pre-
cision out of formulas that were never intended to
be anything more than general guidelines. The re-
sult is often an architectural and academic strait-
jacket -- a planning system that assumes too much
from mathematics and that fa: Is !.o account for the
fact that campuses are systems of Isuildings that
must work together if thR entir* enterprise is to
function effectively. Drasticaily limiting the amount
ow space that can be built in one category can have
hidden effects on other space types, resulting in
such unexpected and unwanted results as over-
crowding, the construction of unneeded or overly ex-
pensive facilities, and a general reduction in cam-
pus morale.

Despite this unfortunate tendency, the Commission
believes that space standards, when prudently for-
mulated and applied, provide very useful tools to
both State-level policy makers and capital outlay
planners. No one doubts that both the Governor
and the Legislature have the responsibility for as-
suring that capital resources are wisely expended,
and to that end, must impose limitations on the de-
sires of academic planners. In addition, State policy
makers should endeavor to allocate resources fairly
to all segments of higher education, to assure that
one segment does not gain an undue advantage over
another. Thirdly, the State should be reasonably
confident that facilities are meeting actual needs,
that they are neither luxurious nor inadequate
Space standards can be extremely useful in meeting
these objectives, provided they do not become overly
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prescriptive. Used broadly, they can define the
limitations ot the physiml plant, allow for balance
among various room types, and permit the even dis-
tribution of scarce resources. Used narrowly, they
can stifle creativity, create imbalances in the total
physical plant, and encourage a slavish adherence
to a theoretical precision that hardly ever exists in
reality.

It may be frustrating to realize that precise formu-
lations cannot be imposed on the business of capital
construction on all campuses in all segments, but
the Commission believes that California's system of
higher education is so vast, so diverse, so complex,
and so variable in segmental missions and functions
that it is unwise, if not impossible, to impose iden.
tical space and utilization standard3 on all seg
ments from the State level.

Principles for space and utilization standards

It appears to the Commission that a viable array of
space and utilization standards for California public
higher education must be based on three principles:

1. Standards should not be changed unless
the arguments for change are compelling;

2. They should be simple and flexible; and

3. They should be reviewed on a more or less
regular basis.

In this report, the Commission has recommended
alterations in the State's existing standards only
when merited by programmatic needs, while simul-
taneously reducing much of the unnecessary com-
plexity and detail that presently characterizes
them. As will be seen on pages 10 and 11 below, the
new standards for teaching laboratories are almost
unchanged from existing ones. For research space,
the new standards represent an increase over those
that have been in existence since 1955 but
simultaneously represent almost no change from
space allocations approved in funded projects over
the past five or six years. In other cases, however --
particularly classrooms in general and faculty of-
fices ir the community colleges -- the Commission
found that significant improvements were essential
and consequently strongly recommends major
changes.

Concerning simplicity and flexibility, current lec-
ture room standards involve square-foot-per-station

4

space limitations, a utilization standard with three
components, and a third factor for service and stor
age areas. The Commission proposes combining all
of these standards into a single factor and making
similar consolidations for other types of space. It
believes that this streamlining will go a long wart
towards according campus planners the fle.cihility
they need to tailor facilities to the exact needs of
academic departments.

Some members of the Advisory Committee were
concerned that liberalizing the classroom standard
will produce undue burdens on capital outlay bud-
gets. The Commission is persuaded that this will
not happ,in. While it is virtually certain thac addi-
tional classrooms will be built as a result of the new
standards, the net result ic likely to be a reduction
in pressure on teaching laboratories and other facil-
ities. Since lecture spaces are the least expensive
type of instructional space to build, the overall ef-
fect of the more generous classroom standards will
probably be the com.ruction of a greater total
amount of square feet within a given level of capital
outlay appropriation, with a proportionate increase
in real capacity.

Equally important is the fact that capital outlay ap-
propriation levels are seldom determined by space
and utilization standards. Far more often they are
governed by external factors such as the willingness
of voters to approve bond issues, the ability of the
State to sell bonds, and the competing requests of
other State agencies. Recently, for example, the
State Treasurer indicated that California could re-
main fiscally responsible if it sold some $4 billion
worth of bonds per year for all purposes, including
school, college, university, prison, highway, and
other construction; but he also stated that the bond
market can probably absorb no more than $2 bil-
lion. This limit alone will restrict higher education
capital outlay budgets severely and force the seg-
ments to reprioritize their requests, not expand
them. Further, since no segment ever receives the
full extent of its request even now, it is virtually
certain that expanded requests will not be fully ap-
proved by the Governor and the Legislature.

Another concern is that changes in the classroom
standards will alter campus capacity figures so sub-
stantially that it will become necessary to build a
greater number of new campuses in the future than
would have been the case had the standards not.
been changed. This view also appears to be doubt.
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ful. While it is true that listed campus capacities in
all three segments are, in part, a reflection of the
classroom standard, and particularly the utilization
component of that standard, actual capacity is not, a
function of the standard but of actual utilization. To
offer an example, if the current classroom utiliza-
tion standard of 35 weekly station hours per week
were increased by 20 percent to 42 hours, it might
appear that campus lecture capacity would auto-
matically be increased by a like amount, thereby
raising a campus with a lecture capacity of 10,000
full-time-equivak at students to 12,000. In fact, no
increase in actual capacity would occur, since it
would not be possible to use classrooms at the rate
called for in the new standard.

Conversely, if lecture stations are actually in use
for 30 hours per week, it makes no difference what
standard is stated on paper, for actual capacity is al-
ways determined by the maximum number of stu-
dents that can actually be taught. Accordingly, the
adoption of a standard that is not closely related to
reality only serves to convey a false impression of
the number of students that can be educated within
a given physical plant. In the case at hand, the 35-
hour standard has done precisely that, and, because
its primary effect has been to prevent the construc-
tion of needed classroom facilities, it has also cre-
ated pressures to construct other facilities that ei-
ther are not subject to any space standard or are
governed by more reasonable standards, for only in
this way can the classroom overflow be accommo-
dated. A revision of the classroom standard to re-
flect the very high utilization rates currently being
achieved in all three segments will permit class-
room facilities to grow with enrollments, and simul-
taneously reduce the incentive to build more expen-
sive space.

As to the campus capacity figures themselves, they
need not be changed. Since these capacities are
largely a function of lecture space. the construction
of some additional classroom space will permit the
currently listed capacities of campuses to remain
where they are.

In the case of faculty offices, a question that Com-
mission staff put to faculty members throughout the
State was whether they would prefer a new office
immediately under the existing standards or wait a
year or two for more adequate facilities to be built
under the new standards. In every case, these facul-
ty preferred to wait, since virtually all of them stat-

ed that the existing standards produce offices that
are inadequate to meet their needs. Indeed, the
Commission found a great degree of realism in the
faculty's perceptions -- an understanding that the
total level of capital appropriations is determined
much more by the State's fiscal realities than by the
perceived needs of segmental planners.

Based on the three principles stated on the opposite
page, the Commission offers the following 11 con-
clusions and 31 recommendations with the firx ,:on-
viction that the new standards will have little, if
any, effect on the State treasury but a considerable
positive effect on the quality and efficiency of phys-
ical plants throughout the State.

Conclusions

General

1. Reporting procedures among the segments are
of uneven quality and consistency. Presently,
the California State University produces excel-
lent utilization reports on both classrooms and
teaching laboratories, but no utilization reports
are ploduced in the community colleges. Uni-
versity of California campuses conduct utiliza-
tion studies of classroom space, mostly in con-
junction with the preparation of project plan-
ning guides for specific projects, but the data
are not collected routinely or consistently.

2. A viable and efficient space management sys-
tem requires the periodic compilation of com-
prehensive classroom and teaching laboratory
utilization data. Currently, those data are de-
veloped only by the California State University,
but they should be developed by all three seg-
ments. The State University currently pro-
duces utilization data annually, which, given
the fact that usage patterns change slowly, is
probably unnecessary on so regular a basis. A
biennial report by each of the segments will
adequately serve the purpose.

3. The California Community Colleges are the
least able to compile comprehensive utilization
reports, in part because of staff limitations in
the Chancellor's Office, and in part because of
the very large number of campuses within the
Community College system. For the Chancel-

,`,.;
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lor's Office to develop adequate utilization re-
ports, additional staff resources within the
Chancellor's Office capital outlay unit will be
required.

4. The issue of which room types should be subject
to standards, and which should be left outside of
standards and supported on an individual justi-
fication basis, has 1.._ . been reviewed for many
years. This issue is particularly germane to the
subjects of teaching and research laboratories.

5. Flexibility is a crucial ingredient in the admin-
istration of any space or utilization standard.
California's institutions differ in mission, func-
tion, and disciplinary emphasis, and campus
administrators need to be able to plan for spe-
cific needs within the overall restrictions of the
standards. A strict interpretation of the stan-
dards, one that imposes itself on design consid-
erations, stifles creativity and flexibility, and
can result in the design of rooms and buildings
that serve the campus community poorly. Ef-
fective planning requires an evaluation of the
role and function of all facilities on a campus,
and consequently dictates the conclusion that
space standards should be applied, within each
space category, on a campus-wide basis.

6. One of the ways in which greater accountability
and flexibility can be obtained is to assure that
both State control agencies and the segments
have the opportunity to confer on space and
utilization standards issues on a regular basis
within a structured setting. Campus conditions
change over time, with alterations in academic
emphasis, updates in building and safety codes,
and ciianges in daytime versus evening atten-
dance patterns. Some of these changes may
warrant adjustments in the standards, and it is
therefore prudent to establish a permanent
body of responsible officials to review the stand-
ards on a regular basis.

Cassrooms

7. The national survey of space standards devel-
oped by MGT showed that California's ci.Asroom
standards are the most restrictive in the nation,
particularly for the four-year institutions.
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8. The 56.3 percent increase in classroom utiliza-
tion that was legislnted by Assembly Concur-
rent Resolution 1E1 in 1970, which consequent-
ly increased full-time-equivalent teaching cap-
acity by a similar amount but did not make nec-
essary adjustments in other kinds of space, re-
sulted in unforeseen burdens in laboratory, of-
fice, library, and administrative areas. Over
time, these latter areas were expanded without
the addition of new classrooms, which in turn
created pressures on classroom scheduling.

9. One of the basic assumptions behind Assembly
Concurrent Resolution 151 -- that classrooms
could be used in the evening at the same rate as
during the day (75 percent of the available
hours) -- was probably unreasonable, particu-
larly for the University of California. Never-
theless, this encouraged campus administrators
and faculty to support greater evening atten-
dance, and may also have been prescient in the
sense that it anticipated a major expansion in
the enrollment of part-time students, most of
whom attend the community colleges and the
State University in the evening.

10. Although its classroom standards are highly re-
strictive, California has also demonstrated, te a
degree virtually unknown in the rest of the
country, that very high classroom utilization
can be achieved. It is now apparent that the
standard established in 1970 was too extreme,
but the experiment itself was nevertheless suc-
cessful in demonstrating that classrooms can be
used with far greater frequency than was per-
ceived to be possible in the 1960s and earlier.

11. The national survey, segmental inventories,
and related data indicate that on campuses
where small classrooms predominate (viz. the
State University and the community colleges) a
more liberal square footage standard per stu-
dent station is required. On campuses with
larger classrooms (viz. the University of Cali-
fornia), it is possible to operate effectively with
fewer square feet per station.

12. The California State University and the Cali-
fornia Community Colleges, because their mis-
sions encourage large evening programs, will
have a much easier time meeting any classroom
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utilization standard than will the University of
California. Thus, while the preponderance of
small classrooms will create a handicap relative
to the space per station element of the standard,
that handicap can be largely canceled by great-
er utilization. Similarly, any difficulty the Uni-
versity of California may encounter in meeting
the utilization component can be largely offset
by a space per station standard that is slightly
more generous than required.

13. Classroom service/storage space appears to be
inadequate in all of the segments, particularly
in the community colleges where there is no al-
lowance in the current standard. In the future,
it seems apparent that the need for auxiliary
space will grow, particularly because of the in-
creasing use of electronic and video equipment,
new safety requirements, and the need for set-
up or preparation areas. A major adjustment in
this category is necessary for the community
colleges, with lesser adjustments for the four-
year segments.

Teaching laboratories

14. Based on the data developed by MGT, California
employs more rigorous utilization standards
than other states, although not by nearly as
wide a margin as for classrooms.

15. In spite of California's tighter utilization re-
quirements, the utilization standards originally
developed by the Coordinating Council in 1966,
and tightened by 10 percent by the Legislature
in 1973, do not appear to have produced un-
reachable usage requirements. The only excep-
tion to this may be the lower-division utiliza-
tion standard for the community colleges,
which is the most restrictive in the nation.

16. California's four-year segments rank among
the lowest in the nation in terms of the assign-
able square feet per student contact hour gener-
ated by existing teaching laboratory standards.
At the lower-division level, they rank four-
teenth out of 15 surveyed states. At the upper-
division level, they rank eleventh out of 15. In
both cases, the stringency of the utilization

component of the standard is the primary rea-
son for the low ranking.

17. The California Community Colleges rank third
out of the nine states (including California) that
supplied data, in spite of the fact that the two-
year institutions employ the most stringent of
all the utilizr tion standards in use nationally.
The primary reason for this seeming anomaly is
that the colleges have a large number of voca-
tional laboratories that require large space-per-
station allocations.

18. The rationale employed by the Coordinating
Council to establish differential utilization
standards for the lower- and upper-division lev-
els no longer appears to be objectively justi-
fiable. Most of the surveyed states (11 of 14) use
only one utilization standard for all levels of in-
struction. Recent utilization data from the
State University also indicate that the differ-
ence in actual utilization between the two lev-
els is not as great as originally projected in
1966. In addition, the existence of differential
formulas may provide an unintended incentive
to build upper-division laboratory space, since
the standard for that space is more generous.

19. Teaching laboratory utilization data from the
California State University indicate that, al-
though the utilization standards are restrictive
by national norms, the State University is nev-
ertheless able to meet or exceed them. As an
example, when the utilization standards
achieved at each level of instruction are weight-
ed by the number of laboratories at each level,
the State University achieves an overall utili-
zation rate of 20.8 weekly station hours; the ex-
isting composite standard is 19.6.

20. Teaching laboratory utilization in the State
University is similar, but not identical, to the
pattern shown for classrooms. Utilization dur-
ing most daytime hours is very high, exceeding
the standard by a wide margin at both the
lower- and upper-division levels. In the even-
ings and on Fridays, however, there is a consid-
erable fall-off.

21. There is a growing national consensus that
space formulas for teaching laboratories should
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be simpler. Where California currently uses a
wide variety of space per station standards ar-
ranged by discipline, many states use only one
or two such standards for aa disciplines. In ad-
dition, where California adds a specific factor
for service and storage areas, most states in-
clude that factor within their overall allowance,
Nebraska being the only exception. Simplifica-
tion of the formulas tends to discourage their
use as design standards, and consequently per-
mits greater flexibility than is currently avail-
able. Such flexibility should permit buildings
to be tailored more closely to actual needs.

22. In spite of the fact that California's standards
provide relatively less square feet per contact
hour than other states, it seems prudent to
maintain them at approximately their current
level. This should be possible because Cali-
fornia -- at least in the State University -- has
demonstrated that a higher than average utili-
zation standard can be achieved -- a circum-
stance that probably holds true for the Com-
munity Colleges as well, given the similar bal-
ance between daytime and evening instruction
there. In addition, since most of the current
standard is achieved during the daytime hours,
it may well be possible for the University of
California to achieve it as well.

23. Some minor changes in the space per station
standar' for teaching laboratories should be
approveu. From the focus groups, it is clear
that many needs have changed in the past 20 to
30 years and that a number of adjustments
should accordingly be made. In some cases,
these changes will cancel each other out. In
cases where they do not, there is room to in-
crease the c,:mposite utilization standard (low-
er-division, upper-division, and graduate com-
bined) to maintain a status quo, or nearly sta-
tus quo, condition.

24. At the University of California, the absence of
systemwide contact hour data makes it virtu-
ally impossible to render an accurate com-
parison between the existing standards and any
new proposal. It will not be possible to deter-
mine the true effect of any new standards until
the University completes its first report on act-
ual contact hour experience in its class labora-
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tories. At such time as this report is received,
adjustments may be necessary.

Research space

25. In the future, this category should be identified
as "research space," rather than "research lab-
oratories." Throughout this investigation, it
has become clear that not all research is con-
ducted in laboratories. With the advent of the
computer, research in many fields is now con-
ducted in offices or office-type facilities. While
separate standards for faculty offices are still
necessary, the research space standards pro-
posed in this report take into account the fact
that it is virtually impossible to separate the
space needs of graduate students into office and
laboratory components.

26. California's 1955 research space standard di-
verge substantially from those in the surveyed
states, with the national mean exceeding those
standards by a margin of 25.1 percent. Given
the facts that California's standards are over 30
years old, that many changes have occurred in
the way research is conducted, and that every
state surveyed has updated its standards more
recently, such a divergence is to be expected.

27. The standards for research space developed in
1955 are obsolete and should be replaced. The
primary reasons for this obsolescence include
the existence of research teams (including post-
doctoral fellows) rather than individual re-
searchers, larger equipment inventories, and
health and safety requirements. The fact that
the old standards are obsolete has already been
recognized by tile Governor and the Legislature
in their approval of projects for University of
California research space that substantially ex-
ceed the old standards.

28. The existing standards for research space
should be simplified wherever possible. To do
so, the current allowances for service and sup-
port areas should be included within the overall
assignable square foot allowances for individ-
ual researchers.

29. The total amount of research space generated
by the new standards should not diverge signifi-
cantly from national norms. In what is expect-



ed to become an increasingly competitive fac-
ulty recruiting environment in the 1990s, Cali-
fornia should be willing to provide research fa-
cilities that generally parallel national stan-
da, ,.s.

30. Postdoctoral fellows should be formally recOg-
nized in research space standards. Not only are
they highly qualified professionals in their own
right, they play a critical role in the Univer-
sity's research misSion, and have become per-
manent contributors to this mission. Today, es:-
pecially in the sciences and engineering, post-
doctoral experience is virtually mandatory for
appointment to a faculty position. If the Uni-
versity is to maintain the preeminence of its
faculty, it is apparent that the existence of post-
doctoral education should be formally rec-
ognized.

31. While the addition of postdoctoral fellows to the
standards represents a significant departure
from past practice, including them has virtually
no effect on the total amount of research space
that has actually been approved by the Gover-
nor and the Legislature over the past six years.
The primary reason for this is that postdoctoral
fellows have already received de facto recogni-
tion in capital outlay budgeting decisions.

32. It appears that the State University is assum-
ing a greater research role, although one that is
consistent with its mission and quite different
from the basic research activities of the Univer-
sity of California. This change from the prac-
tices of earlier decades has already been recog-
nized by the Department of Finance in a long-
standing informal agreement with the State
University to approve some research space for
graduate students, at 75 percent of the Univer-
sity of California's graduate student standard,
on an individual justification basis. The adviso-
ry committee concluded that this practice
should be formalized in the new standards.

Faculty offices

33. Faculty office space requirements have in-
creased in tho past several decades. The pri-
mary reasons for this increase are the intro-
duction and widespread usage of personal com-

puters, the growth in the research function in
both of the four-year segments, and, in the Cali-
fornia Community Colleges, an increasing pri-
ority to confer with and counsel students.

34, The California Community Colleges have less
space for faculty offices than any other state
surveyed by MGT that uses space standards,

35. When the Coordinating Council for Higher Ed-
ucation developed the office standard for the
two-year segment in 1966, it did not examine
the question with as much care as it did for the
four-year institutions, primarily because local
district resources were generally sufficient to
construct whatever space was needed. The
Council accordingly offered only a general
guideline, one that evolved into a prescriptive
standard between the late 1960s and the pres-
ent.

Recommendations

General

1. The Advisory Committee on Space and Uti-
lization Standards should be constituted as
a permanent advisory committee of the
California Postsecondary Education Com-
mission. Similar to several of the Com-
mission's other permanent r.dvisory com-
mittees, this committee should meet as of-
ten as its members deem reasonable and
prudent.

2. The Office of the President of the Univer-
slty of California, the Office of the Chan-
cellor of the California State University, and
the Chancellor's Office of the California
Community Colleges should each present a
biennial classroom and teaching labora-
tory utilization report for all campuses to
the Department of Finance, the Office of
the Legislative Analyst, and the California
Postsecondary Education Commission.
This report should be based on actual
weekly-student-contact-hour counts. Each
of the segments should advise the above
named recipient agencies by no later than
July 1, 1990, concerning the specific con-
0



tents of and submission date for the first of
these reports.

3. The Office of the President of the Univer-
sity of California, the Office of the Chancel-
lor of the California State University, and
the Chancellor's Office of the California
Community Colleges should each present a
report to the Department of Finance, the
Office of the Legislative Analyst, and the
California Postsecondary Education Com-
mission on the subject of "standard" versus
ft non-standard" space. This report should
contain reuommendations concerning room
types to be placed within or outside of the
requirements of the space standards, the
latter to be submitted for approval on an in-
dividual justification basis in all future
budget requests. Where changes in the ex-
isting categories are recommended, a com-
plete justification for the change shall be
included. This report shall be submitted to
the above named recipient agencies by
January 1, 1991.

4. The Governor and the Legislature should
approve funding for several new positions
in the Community Colleges' Chancellor's
Office capital outlay unit for the purpose of
developing comprehensive classroom and
teaching laboratory utilization reports for
each of the 71 districts in the system.

5. All future adjustments in space and utili-
zation standards for California higher edu-
cation facilities should he governed by
the prindples of simplicity and flexibility.
To that end, space standards should be ap-
plied on a campus-wide basis in each space
category, with the space standards consid-
ered to be campus-wide averages and not
design criteria for specific projects.

Classrooms

6. The classroom space standard for the Uni-
versity of California, the California State
University, and the California Community
Colleges, should be .55 assignable square
feet per weekly student contact hour. The
components of this standard are detailed in
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Recommendations 7 through 9 for illustra-
tive purposes only, and should not be inter-
preted as elements to be applied to specific
projects by planners or policy makers.

7. The space per station element of the stan-
dard should remain at 15 assignable square
feet.

8. The utilization element of the standard
should be changed from the current level of
35 weekly btation hours the product of 53
weekly room hours with a 66 percent sta-
tion occupancy percentage -- to a weekly-
station-hour level of 30. Such a change
would continue to give California the strict-
est standards in the nation for the four-year
segments, and among the strictest for the
Community Colleges. This standard will
still produce between 14 and 37 percent less
space, depending on the segment, than the
standards used by other states.

9. The service and storage area element of the
standards should be set at 10 percent of the
total assignable square feet produced by
Recommendations 7 and 8.

Teaching laboratories

10. Teaching laboratory space standards for
the California Community Colleges should
be set at the assignable square feet per
weekly student contact hour levels speci-
fied below, including all support and ser-
vice areas. The elements of each of the five
standards are based on the array in Dis-
play 60 on page 85 of this report and are
shown in that display for illustrative pur-
poses only. Display 60 contains laboratory
categories of 33, 45, 65, 120, and 185 assign-
able square feet per station. A utilization
rate of 27 weekly room hours at 80 percent
station occupancy (21.6 weekly station
hours) is applied to each category.

Category
Assignable Square Feet per

Weekly_atudent Contact Hour
1.528

II 2.083
III 3.009
IV 5.556
V 8.565
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11. Teaching laboratory space standards for
the California State University, at all levels
of instruaion (lowee division, upper divi-
sion, and graduate), should be set at the
assignable square feet per weekly student
contact hour levels specified below, includ-
ing all support and service areas. The ele-
ments of each of the five standards ace
bas3d on the arrays in Displays 62 through
65 on pages 87-90 of this report and are
shown in those dizplays for illustrative pur-
poses only. They contain laboratory cate-
gories oi 33, 50, 6E, 85, and 110 assignable
square feet por station. A utilization rate of
25 weekly room hours at 80 percent station
ocvapancy (20 weekly ctatiGn hours) is ap-
plied k each category at all levels of in-
struction.

Assignable Square Feet per
Weekly Student Contact Hour

1.751)

2.500
3.250
4.250
5.500

12. Teaching laboratory space standards for
the University of California, at all levels of
instruction (lower division, upper division,
and graduate), should be set at the assign-
able square feet per weekly student contact
hour levels specified below, including all
support and service areas. The elements of
each of the five standards are based on the
arrays in Displays 68 through 71 on pages
93-96 of this report and are shown in those
displays for illustrative purposes only. They
contain laboratory categories of 40, 50, 60,
75, and 90 assignable square feet per sta-
tion. A utilization rate of 25 weekly room
hours at 80 percent station occupancy (20
weekly station hours) is applied to each
category at all levels of instruction.

Assignable Square Feet per
aktmLcur Weekly Student Contact Hour

2.000
II 2.500
III 3.000
IV 3.750
V 4.500

13. Extraordinary circumstances will occa-
sionally require some exceptions to be
made. Each of the segments maintains
some highly specialized and limited use fa-
cilides such as wind tunnels, wave Mimeo,
seismic structur9s laboratories, and per-
forming arts facilities, to which broad
space and utilization standards are very
difficult to apply. In such cases, exclusions
from tne standards (into "non-standard"
space) zhould be permitted, following sub-
mission of specific justifications.

Research space

14. Research space standIrds at the University
of California should be determined by the
size and type of facility in use, and not nec-
essarily by the type of discipline. To that
end, the six research space types shown in
Display 80 on page 109 of this report should
be adopted as the standard categories for
research space.

15. Research space at the University of Cali-
fornia should be provided for three basic
types of research personnel: (1) State-sup-
ported faculty; (2) graduate students; and
(3) postdoctoral fellows. The specific space
per station allowances for these personnel
should be those shown in Display 80 of this
report.

16. Graduate student offices should be con-
sidered as research areas, with space for
those offices to be taken from the total
amount of research space generated by the
standards shown in Display 80.

17. The California State University should be
allowed 75 percent of the University of Cali-
fornia's research space allowance for grad-
uate students, provided each project pro-
viding research space is individually justi-
fied on a programmatic basis. The space
generated by the standards should range
between 37.5 and 187.5 assignable square
feet per full-time-equivalent graduate atu-
dent (75 percent of the University of Cali-
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fornia standards), lepeuding on the type of
laboratory/office space constructei.

Faculty offkes

CALIFORNIA COMMUNITY COLLEGES

18. The office standard for the California Com-
munity Colleges, which currently includes
both academic and non-academic adminis-
trative areas, should be separated into two
categories, one for academic administra-
tion, and another for all other administra-
tive purposes, in eluding campus and dis-
trict administrative facilities.

19. The Chancellor's Office of the California
Community Colleges should develop pre-
cise definitions of "academic administra-
tion," and "non-academic adminiatration."
Within that report, the Chancellor's Office
should also submit its recommendations
for space allowances in the "non-academic
administration" category. The Chancel-
lor's Office should submit this report to the
Commission and the membership of the Ad-
visory Committee by January 1, 1991.

20. The space allowances generated for "aca-
demic administration" should be based on
a space standard of 150 assignable square
feet per full-time-equivalent faculty mem-
ber.

21. Space standards for "non-academic admin-
istration" should be reviewed by the Advi-
sory Committee on Space and Utilization
Standards following submission of the re-
port specified in Recommendation 19, and
then approved by the Commission.

22. The existing standard of 160 assignable
square feet per full-time-equivalent faculty
member for small colleges (California Ad-
ministrative Code, Title 5, Section 57029)
should be abolished. Should a small col-
lege demonstrate an exceptional need, the
Chancellor's Office should rely on the pro-
visions of Title 5, Section 57020, which pro-
vides for negotiations between the Com-
munity Colleges and the Department of Fi-
nance in extraordinary circumstances.
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23. The Board of Governors should endeavor,
in future capital outlay IGmigel requests, to
provide fo.. single-occupancy offices for its
full-time faculty, and should establish in-
ternal gnidelines for multiple occupancy
offices for part-time faculty.

THE CALIFORNIA STATE UNIVERSITY

24. The existing office space standards for the
California State University should be
changed to a single allowance of 175 assign-
able square feet per full-time-equivalent
faculty member for all academic adminis-
trative purposes.

25. The 175 assignable-square-feet standard
should apply to office or other adminis-
trative space for all academic personnel
through department chairs, and all service,
storage, or support needs currently includ-
ed within the existing standards for faculty
offices.

26. The Trustees' policy of providing for single
offices for full-time faculty members (State
University Administrative Manual, Section
9611.01) should be continued, and the State
University should endeavor to convert mul-
tiple offices currently used by full-time fac-
ulty to single offices.

UNIVERSITY OF CALIFORNIA

27. The existing office space standards at the
University of California should be changed
to a single standard of 195 assignable
square feet per full-time-equivalent faculty
member.

28. The existing teaching assistant office space
standards at the University of California
should be changed to a siAgle standard of
195 assignable square feet per full-time-
equivalent teaching assistant.

29. A new standard for postdoctoral research
fellows should be created to provide the
same 195 assignable square feet per full-
time-equivalent postdoctoral researcher
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standard as is recommended for teaching
assistants.

30. The 195 assignable-square-foot standard
should apply to all office or other adminis-
trative space for all academic personnel
through department chairs, as well as to all
service, storage, or support needs currently

included wiclt the existing standards for
faculty and aaching assistant offices.

31. The existing graduate student office stan-
&tat of between 5 and 30 assignable square
feet per headcount graduate student should
be eliminated, with needed office areas for
graduate students to be provided by the re-
search space standard&
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Background for the Study

The meaning of space
and utilization standards

Space and utilization standards are formulas used
by planners and policy makers at the State, central
office, and campus levels to determine the sizes of
various types of academic facilities, and the number
of hours per week that classrooms and teaching lab-
oratories are expected to be in use. In California,
such standards have been in use since the 1950s,
and have largely determined the physical sizes of
campuses in public higher education in California.
All of California's existing space and utilization
standards are shown in Display 1 on pages 16-17.

Space Standards: Examples of space standards are
the 15 assignable square feet. per student station al-
lowed for classrooms in all three segments, or the 60
assignable square feet per station for upper-division
biological science teaching laboratories at the Uni-
versity of California awl the California State Uni-
versity; and -- for University of California physica
science research space -- the 250 assignable square
feet per faculty member, plus another 145 assign-
able square feet per graduate student plus another
10 percent of the resulting total for support space.

Utilization Standards: Utilization standards apply
only to classrocras and teaching laboratories and
are stated in terms of weekly room hours (the num-
ber of hours a particular room is expected to be in
use each week), station occupancy percentage (the
percentage of available seats occupied while the
room is in use), and weekly station hours (the num-
ber of seats in use in each room each week). Exist-
ing utilization standards for classrooms in all seg-
ments and at all levels (lower-division, upper-
division, and graduate) are 53 weekly :'oom hours
(out of a possible 70, based on a school week extend-
ing from 8 a.m. to 10 p.m., Monday through Friday),
66 percent station occupancy, and 35 weekly station
hours. The last of these factors is the rost impor-
tant; it is the product of weekly room hours multi-
plied by the station occupancy percentage. The 35
weekly station hour standard assumes that every

seat in every classroom will be in use for 35 hours
each week.

A final formula translates both the space standard
and the uiilization standard into a "space factor,"
which is used to determine the number of assign-
able square feet that can be built per weekly stu-
dent contact hour of activity

Development of space
standards in California

To provide a context for understanding California's
current space and utilization standards, the follow-
ing paragraphs offer a history of California's space
standards from their creation in 1955 through the
major legislative actions of the early 1970s, includ-
ing a discussion of why the standards were created,
the rationale for their methodology, and how their
use has changed over the years. (These paragraphs
represent an expansion of the historical analysis
provided in Part One of the Commission's February
1986 report, Time and Territory.)

Differences between budgeting
standards and design standards

In tracing the development of California's space
standards, it is important to distinguish between
"budgeting standards" and "design standards." The
former phrase -- budgeting standards -- refers to the
use of space standards as general guidelines em-
ployed by State and systemwide planners and ana-
lysts to determine overall space allocations and pro-
ject budgetary totals. In contrast, design standards
refer to very specific planning formulas that deter-
n ine the exact sizes of individual rooms.

As an example, if a campus uses a classroom space
standard of 15 assignable square feet per student
station, a budgeting standard would determine the
total amount of square feet in all classrooms on that
campus, with some above it and some below. A de-
sign standard would dictate that every individual
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DISPLAY 1 Current California Space and Utilization Slandards

Classrooms (AR Levels)
Assignable Square
Feet ow %klieg

SPACE STANDARDS

Assignable Square
Feet oar Stan

Aseignable Square
Feet Der Statist{

Lower Upper
gitliala Oita

Studies, Environmental 55 60

Studies, Interdisciplinary 30 30

The Cafifornia State University

Agriculture 60 60

Anthropology 42.5 45

Architecture 40 65

Area Studies 30 30

Art 65 65

Biological Science 55 60

Broadcast Communication
Arta 30 60

Business Admininstration
and Economics 30 30

Communications 30 30

Computer SeInce 49 49

Education 40

Engineering, Other 90 110

Fine Arts 60 80

Foreign Languages 40 40

Geography 42.5 45

Health Professions 40 50

Health Science 50.5

Home Economics 60 60

Punianities, General 40 40

Industrial Arts 68 82.7

Journalism 60 60

Mathematics 30 30

Physical Education 40 50

Physical Science 60 70

Psychology 40 60

Public Administration 30 30

Social Sciences, General 30 30

California Community Colleges

Agriculture 115

Air Conditioning 130

Architecture 60

Auto-Body & Fender 200

Auto-Mechanic 200

Auto.Techno logy

Aviation Maintenance
Biological Sciences

Business and Management
Carpentry
Commercial Services
Communications
Computer and Information

Science
Diesel
Dry-Wall
Education
Electricity
Engineering
Fine and Applied Arts
Foreign Language
Gluing
Graphic Arts
Health Services
Heavy Equipment
Home Economics

Interdisciplinary
Letters
Library Science
Machine Tools
Masonry

Mathmematics
Metal Trades
Millwork
Painting
Physical Sciences
Plutering
Plutics
Plumbing
Psychology
Public Affairs and Service
Refrigeration
Roofing

Small Engine Repair
Social Sciences

Stationary Engine
Welding

75

175

55

30

175

50

50

40

200

175

75

175

75
60

35

175

so
50

200
60

so
35

35

90
175

35

90

90

175

60

175

130

175

35

50

130

175

100

35

200

90

University of California 15

The California State University 15

California Community Colleges 15

Teaching Laboratories
Assignable Square
Del.esatillts
Lower Upper

Maim phiggia
University of California

Administration 33 33

Agricultural
Biological Science 58 eo

Agricultural Economics 33 33

Agrilultural Science 60 eo

Anthropology 43 45

Architecture 40 65

Arts, Performing es ee
Arts, Visual 65 65

Biological Sciences 55 60

Computer Science 45 55

Education 40 40

Engineering Sciences 90 110

Engineering, Agricultural 90 110

Engineering, Chemical 75 90

Foreign Languages 40 40

Geography 45 50

International Relations 40 40

Journalism 40 40

Law 40 ao

Letters 40 40

Library Sciences 40 ao

Mathematical Sciences 30 30

Physical Sciences 60 70

Psychology 43 45

Social Ecology 45 as
Social Sciences, General 30 30

Social Welfare 30 30

Studies, Applied Behavior 40 40

Studies, Creative 40 40
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DISPLAY 1, continued

Research Laboratories
111

11 ill

11University of California Ib
Administration 63 20 6.7
Agricultural
Biological Sciences 276
Agricultural Economics 53
Agricultural Science 250
Anthropology 145
Architecture and
Environmental Design 100 130
Arts, Performing 100 125
Arts, Visual 100 125
Biological Sciences 250 146

Computer Science 180 100
Education 80 20
Engineering Sciences 300 188

Engineering, Agricultural 600 285
Engineering, Chemical 276 165
Foreign Languages 40
Geography 145 60
International Relations 80 20
Journalism so
Law so
Letters 40
Library Science 80
Mathematical Sciences 60

165 10.0
6.7

145 10.0
so 7.5

10.0
10.0
10.0
10.0
10.0
10.0
15.0
15.0
12.5
5.0
7.5

10.0
10.0

25 10.0
5.0

20 .10.0
5.0

Physical Science
Psychology
Social Ecology
Social Sciences, General
Social Welfare
Speech
Studies, Applied Behavioral 125
Studies, Creative
Studies, Environmental
Studies, Interdisciplinary

250 146 10.0
145 SO 7.5
145 so 7.5
40 5.0
40 20 5.0
70 63 7.5

35 10.0

145 60 7.5
40 5.0

Hetet Research laboratory standards 'lip* wily to the UniverWty of
Califenda. However, the Caidernia State Univereity can receive
research Mendes", space booed on 75 percent of the University of
Califeraia etandard and on an indivWual project purification traria.

Faculty Offices

University of California
Faculty
Other
Teaching Assistants
Graduate Students
(per headcount)

The California State University
Faculty

California Community Colleges
Faculty

Office and support combined.

bitionkk
Scums Feet Allowed

42fi1a Aggpm1

138.7 39.5

138.7 39.5

25.2*

11& 3 34.6

85.0 10.e

UTILIZATION STANTWDS

StationClassrooms (AU Levels) Weakly Roam Houn Occupancy' Permian Weekly Station Hours
University of California 53 66% 35
The California State University 53 66% 35
California Community Colleges 53 66% 31.r

Teaching Laboratories
University of C- Ifornia

Lower Division 27.5 85% 23.4
Upper Division 22.0 80% 17.6

The California State University
Lower Division 27.5 85% 23.4
Upper Division 22.0 80% 17.6

California Community Colleges
Lower Division 27.5 85% 23.4

Source: MOT Consultants, Inc., 1989a,
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classroom be built to exactly 15 assignable square
feet per station. Consequently, budgeting stan-
dards connote considerable flexibility in the plan-
ning process, while design standards are more rigid.

In the late 1950s and throughout the 1960s -- an era
characterized by economic growth, State fiscal
strength, substantial federal contributions to high-
er education, and a commitment by the State to
fund capital projects -- space standards provided an
excellent general guide for expanding enrollment
capacity. By the mid-1960s, they also assisted in
expanding the California Community Colleges. In
that segment, the standards ere intentionally less
detailed, reflecti.,g the idea of a partial State fund-
ing scheme for instructionally related capital im-
r weme-atsiand assuming the retention of local
control aid substantial local funding for college
constru Mon projects.

The austerity of the 1970s and early 1980s, howev-
er, contributed to a series of reinterpretation9 of the
standards that elevated them from a genera l pun-
ning model to a regulatory tool. To a degree, this
constituted a major change in the purpose of space
standards, from their traditional use as budgetary
guidelines, to their use as design criteria. This
change, when combined with the antiquated nature
of many of the existing standards, produced con-
fusion regarding how, and at what level of review,
the standards should be applied -- as will be evident
from the following chronology.

Origins of the standards in the 1955 Restudy
of the Needs of California in Higher Education

Although elements of California's space standards
can be found in the 1948 report by George D. Stray-
er and associates, A Report on a Survey of the Needs
of California in Higher Education, the State's stan-
dards were largely created between 1953 and 1955
as part of a .i.ager study directed by T. R. McConnell
and published in 1955 as A Restudy of the Needs of
California in Higher Education. ("Restudy" refers
to the intent of the Liaison Committee of the Uni-
versity of California's Regents and the State De-
partment of Education, under legislative mandate,
to update the Strayer report and its findings). As
with other major reports on California higher edu-
cation completed in the 1950s, this formulation and
adoption of space standards was a response to the
massive projected growth of public higher education
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in California. Reflecting the funding mechanisms
and jurisdictional practices of the times, the stan-
dards were intended to assess the long-term capital
needs of the University of California and what is
now the California State University system, based
on existing building allowances developed internal-
ly within these segments Standards for the Cali-
fornia Community Colleges were not developed un-
til the 1960s.

Both the development of the first statewide class-
room utilization rates in 1948 and the adoption of
the space standards in 1955 had one primary pur-
pose: to provide a model for assessing the overall
capital needs of each segment for budgetary plan-
ning purposes. Foreseeing huge enrollment in-
creases, McConnell and his colleagues used existing
formulas derived internally by t'v,- University and
State Department ifEdur.iiox, a ,ell as their re-
spective five-year building programs, to build a
model that assessed segmental enrollment capacity
in 1955 and provided an approximate assessment of
capital needs and costs over a 15-year period.

The need for standards was directly tied to two im-
portant contextual factors. First, California was
faced with the first substantial level of debt since
the Great Depression -- one that posed a threat to
any large expansion of State infrastructures. Sec-
ond, with the fiscal problems of the State and the
political posture ofGovernor Goodwin Knight (1953-
58) as a backdrop, the 1955 Restudy constituted an
effort to provide the most economical way to deal
with enrollment increases under the guidelines of
the 1948 Strayer Report. Its recommendations that
no new campuses be built until 1965, and that exist-
ing campuses be expanded, directly indicated the
magnitude of both the operating and capital cost
problems facing the State and, indirectly, the need
for a relatively new form of school capital financing,
bonds.

Of secondary importance was the use of the stan-
dards as a guide for project planning and as a bench-
mark through which State officials, including the
Legislative Analyst's Office and the Department of
Finance, could judge individual capital projects.
The standards, to quote the Restudy, were to "pro-
vide the guides for determining the total net square
feet of instructional and staff space required" at a
carrpus, and within a segment (McConnell, p. 349).
Far from replacing current planning techniques
and procedures, they were intended to be sup-
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plemental to the planning processes already in
place within the University and the State Colleges.
The specific space needs of individuul departments,
schools, or campuses would continue to be assessed
and developed by campus planners and adminis-
trators, with the need for, location, and general con-
figuration of new campuses to be determined at the
systemwide level.

Retention of this semi-autonomous system for as-
sessing capital needs was seen as essential for en-
couraging orderly and intelligent campus expan-
sion. At the time, State policy makers believed the
standards should indicate relative need among aca-
demic departments, disciplines, and campuses, and
that they should be used to estimate the average,
but not the absolute, space needs of a unit or a cam-
pus. The rationale for standards to be a guide, as
opposed to a strict regulatory tool, was also based on
the belief that the methods, technologies, and scope
of teaching and research were always changing, and
that space needs should change with them. In this
sense, space planning was seen to be a dynamic
process that should continually assess actual pro-
gram needs. At the same time, the standards were
intended to provide State control agencies with a
general method for evaluating both the scope of,
and the space allocations for, proposed capital pro-
jects.

Use of the 1955 Restudy
as budgeting standards

Several aspects of the 1955 Restudy pointed to the
need to retain flexibility in projecting overall capi-
tal needs and costs. For instance, when assessing
capacity and capital needs at several campuses, ab-
errations to the standards were openly used, includ-
ing

1. The "added allowance of 22.3 net square feet of
teaching laboratory space per full-time student
at California State Polytechnic College (San
Luis Obispo). All standards were increased by 4
percent when applied to that institution to allow
for the greater full-time equivalence of its regu-
lar full-time enrollment."

1 For the Davis campus of the University of Cali-
fornia, a similar additional allocation of "12.1
and 14.6 net square feet per full-time student for
teaching laboratories and graduate-student re-
search laboratories." Further, "all standard per-

student floor areas for staff facilities (offices in
departments of instruction and research, gener-
al administrative officers, and staff research)
were tripled to allow for the extensive research
and service activities of the Experimental Sta-
tion .."

3. For the Berkeley and Los Angeles campuses of
the University, because of "the relationship be-
tween over-all per-student space requirements"
of these institutions, overall floor area per stu-
dent was increased by 10 percent (p. 363).

These exceptions point not only to the use 7.%f the
standards as a general model for budgetary pur-
poses, but also to the State policy of maintaining
and encouraging diversity in campus programs.
Each project brought to the State might have to
compare itself to the standards for a discipline, and
for a campus, but it was not to replace the primary
criteria: the program and its projected space needs.
Another caveat openly noted was that the standards
did not take into account the quality of space or the
need to replace existing structures. This required
individual campus and segmental leaders to assess
campus needs and incorporate them into their total
capital maintenance and improvement programs.

With the clear exception of classrooms and class
laboratories, it was never suggested that the stan-
dards should be applied to individual instruction
and research projects as a design criteria or as a
strict allocation model. For both the University of
California and the State Colleges, it was recom-
mended and subsequently implemented that space
standards "be used in the planning of all new in-
structional facilities, [and that] the current proce-
dures used by the University [and the State Col-
leges] be revised to include the space and utilization
standards for.classrooms and laboratories which are
recommended" (p. 326). This included the utiliza-
tion formula to assess overall instructional assign-
able square feet needed within a campus, and the
usage of the assignable-square-feet-per-station allo-
cations provided by the standards in the planning of
individual instructional rooms (that is, 15 assign-
able square feet per station for classrooms, and var-
ious assignable square feet per station according to
discipline for teaching laboratories).

Even with this statement, however, McConnell's
Restudy team felt constrained to further emphasize
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the need for flexibility in applying both the utiliza-
tion rates and the space per station allocations:

The utilization standards should be modified
for each institution, particularly the smaller
ones, to whatever extent is necessary to permit
at least one general classroom in each mAjor
size range to be unscheduled each hour, in or-
der to provide reasonable flexibility in the re-
scheduling of classes after registration, in
scheduling of examinations, conferences, etc.,
and unscheduled uses of classrooms (pp. 309-
310).

A standard expressed as an average percent-
age of utilization cannot be applied inflexibly
to all laboratories, because their degree of uti-
lization is determined by different academic
factors and will vary from laboratory to labo-
ratory (ibid).

[At] those institutions now offering, or later
approved to offer, instrdctional programs re-
quiring highly specialized facilities there will
undoubtedly be areas in which additional fa-
cilities are needed despite the fact that over-all
capacity of the institution shows no such need.
These instances should be considered on their
merits and apart from the [space and utiliza-
tion] figures (p. 356).

Other important aspects of the standards included
the encouragement of "each segment in the state to
pay particular attention in the planning of new fa-
cilities to (1) the appropriate balance in the alloca-
tion of floor space among the major uses" (i.e. class-
rooms, laboratories, libraries, s*aff offices, based on
the academic programs of the early 1950s) (p. 366);
and (2) that "effective programming required a
moving five-year building program, and continuous
review of space standards" (p. 372).

The evolution into design standards

Although the Legislature rejected the Restudy's rec-
ommendation that no new campuses be established
until 1965 -- primarily at the behest of legislators
who sought new campuses in their districts -- the
new standards formed the basis for all subsequent
capital expenditures in higher education. Their
success was based partially on the fact that they
simply extended existing University of California
and State College planning guidelines. (As noted
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above, use of these standards within the community
colleges did not occur until 1965 with the adoption
of legislation to provide direct capital assistance to
junior college districts.)

In light of the need to pursue a massive building
program, both the University of California and the
State Colleges relied heavily on these general space
standards to design and build numerous academic
buildings. Each developed policies that determined
when capital planning for specific purposes might
deviate from the standards (such as for laboratory
space and office allocations). Yet as planners strug-
gled to develop these building programs, they tend-
ed to defer to the space allocations provided by the
standards, particularly at campuses developing new
academic programs. They did so because it was eas-
ier to apply the standards strictly than to engage in
the often laborious process of tailoring buildings to
specific program needs. Applying the formulas rig-
idly expedited the development of projects and
helped to justify them to State-level analysts, but it
also created a growing perception that the stan-
dards were not general guidelines but inflexible
space formulas for use at the design level.

This was particularly true within the State Col-
leges. When the system came under the Board of
Trustees, it inherited the centralized system of
space planning maintained by the Department of
Education for the system, and initially lacked the
planning staff to carefully evaluate individual proj-
ects and the programs they were to serve.

As a result, the standards, even with repeated rec-
ommendations for review and modification by the
new Coordinating Council for Higher Education,
became a sort of unwritten law. It was not until the
fiscal restraints and political turbulence that oc-
curred during and after 1968, however, that the line
between the standards as a planning and budgetary
guide, rather than as space and design criteria, be-
come completely blurred -- as will be evident from
the following discussion of the reports that emerged
after 1955.

1. The Additional Centers report of 1957

In 1957, Hubert Semans and Thomas Holy prepared
their report, A Study of the Need for Additional Cen-
ters of Public Higher Education in California, which
in essence guided the new campus building program
of the late 1950s and the 1960s but made little refer-
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ence to the Restudy standards. Dominating the
study were regional projections of enrollments in
the three segments and the projected need for addi-
tional campuses based on this enrollment. Semans
and Holy derived the capacity of existing campuses
by the instructional space and utilization aspects of
the 1955 standards, with cost estimates for new con-
struction based on existing five-year building pro-
grams and segmentally derived estimates in the fi-
nal year of the projection.

2. The Master Plan Technical
Committee report of 1961

In its 1981 report, Institutional Capacities and Area
Needs of California Public Higher Education, 1960-
1975, the Technical Committee on Institutional Ca-
pacity and Area Needs of the Master Plan Survey
Team linked estimates of campus and segmental ca-
pacities to instructional space and utilization stan-
dards. At the same time, the committee noted the
need for revisions:

It is the considered judgment of the staff of the
Technical Committee on Institutional Capac-
ity and Area Needs that these recommended
standards are the best available upon which to
base a building program. However, it is the
judgment of this Committee that these stan-
dards need constant review and possible revi-
sion (p. 27-28).

As an example of this need for review, the commit-
tee observed:

At the time of the Restudy ir. 1955, graduate
programs in the state colleges were generally
limited to teacher education and to its allied
fields. Research was considered (to be) the ex-
clusive function of the University. The recom-
mended standard floor areas (or allocations]
proposed for the State Colleges in the Restudy
reflect these limitations. Since that time the
state colleges have been authorized to extend
their graduate programs and currently grant
the master's degree in a variety of fields, in-
cluding the humanities, the biological and
physical sciences, mathematics, and the social
sciences, as well as occupational fields (Ibid, p.
28).

The committce added that:

There is danger in the continued pretense of
maintaining Restudy standards .. . . the dan-
ger is that this standard may come to have the
force of "unwritten law." Hence, a standing
committee should be created to review the
standards (Ibid. p. 29).

3. Senate Bill 318 of 1965

Following the Master Plan recommendation for
State construction funds for the junior colleges, Sen-
ate Bill 318 initiated direct State support, in con-
junction with federal and local monies, for capital
projects in the two-year segment. This bill required
adoption of elements of the standards for assessing
general space needs of this segment: in particular
the adoption of instructional space and utilization
standards. No other standards were applied, except
for those internally applied by local districts and
under State Department of Education guidelines,
until the 1966 reports, which are discussed in the
next three sections.

4. The Coordinating Council's 1966 report,
The Master Plan Five Years Later

The Coordinating Council's 1966 document, The
Master Plan Five Years Later, was essentially a sta-
tus report on the implementation of the 1960 Mas-
ter Plan. In reference to the Technical Committee's
recommendation that standards be modified, the
Coordinating Council stated: "Not implemented: A
study is currently in progress and will be completed
and reported to the Council at its May 1966 meet-
ing." (p. 16) However, the effort to modify and up-
date space allowances was deferred to the next re-
view.

5. The Coordinating Council's 1966 rPport
on space and utilization standards

The Coordinating Council's report, Space and Utili-
zation Standards, Califon Public Higher Educa-
tion (1966), was the first review of space standards
since the 1955 Restudy. Reflecting the intent of
those standards to provide planning criteria for in-
structional space, virtually the entire study re-
viewed and modified classroom. Jnd class laboratory
space allocations and utilization rates:
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The standards recommended in this report are
the result of an extensive utilization study on
campuses in all three segments conducted in
1961. A number of committee meetings of
technical experts in the field of utilization
from public segments, the Department of Fi-
nance, the Legislative Analyst's Office and the
State Department of Education were held to
consider the findings of the study. Consensus
was not obtained on all of the individual com-
ponents that make up the final formula pro-
posed [for instructional space] in the staff rec-
ommendations (p. 9).

Based on existing standards, practices within the
segments, advice from architects and planners on
per station data, and advice from the Facility Stan-
dards Committee, Council staff reviewed class-
rooms, class laboratories according to upper and
lower division, and academic office space alloca-
tions. According to the report, a review of research
laboratories, music facilities, physical education fa-
cilities and libraries "will be conducted at a later
date." In the report, the Coordinating council iden-
tified four assumptions:

The standards should allow maximum flexibil-
ity. They should allow the individual campus
planners and architects as much freedom in
planning within the parameters of brosd stan-
dards as is possible. d ust as the program bud-
get eliminates the necessity for line item re-
view, so should the formula for determining
space allocations eliminate detail such as num-
ber of stations, rooms, sizes of service areas
and the like (ibid).

The standards, overall, should not be lowered
below the Restudy standards [for class and lab
utilization] (p. 10).

The stan4ards should be equitable for all seg-
ments when concerned with the same levels of
instruction and the same subject field areas
(ibid).

Space standards should be periodically review-
ed to keep up with the changing times (ibid).

Based on these assumptions, the Coordinating Coun-
cil recommended the following standards:
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CLASSROOMS AND
TEACHING LABORATORIES:

a. Establishment of lower and upper division
components for class laboratory utilization.

b. Use of Weekly Student Contact Hours
(WSCH) as the major criteria for assessing
utilization, and new utilization numbers
proposed and adnpted:

Type of Space Hrs/Week Stn Occ % WSCH

Classrooms 34 x .66 22.4

Class Labs
LD 25 x .85 21.3

UD 20 x .80 16.0

c. Space allocation within the standards, based
on the above figures for instructional space,
then follows this equation:

ASF/Stn

hrs/week x stn occ %

Since capital outlay must be planned on the
basis of space required when students are ac-
tually occupying student stations, the weekly
student contact hour is the basic unit to be
used. However, when enrollment projections
are developed, they begin with such data as ex-
pected first-time freshmen, transfer students,
continuing students, and other similar cate-
gories. It is important in converting the pro-
jections of full-time students to Student Credit
Hours, Full-Time Equivalent Students, or
Weekly Student Contact Hours, care is taken
to ensure that the conversion is made on the
most recent ratios. The Restudy standards
were published in terms of square feet per rrE
student, based on the ratio in 1953 between
the WSCH and the Student Credit Hour fp. 18).

x 100 = ASF/100WSCH

It appears that these ratios of full-time-equivalent
students to projected weekly student contact hours
were used in large part because real weekly student
contact hours were not available on a yearly basis.
In subsequent years, the community colleges adopt-
ed actual weekly student contact hours, while the
University and State University systems retained
the 1963 ratios (presumably at their own discru-
tion).



OFFICE SPACE:

a. The California State Colleges and the Uni-
versity of California continue to use the
presently existing space standards for of-
fice planning and the [institutionally de-
rived] guidelines for office sizes (p. 19).

b. That the standards for college planning of
office space and guidelines for internal
planning of office space within each college,
should be established for the California Ju-
nior Colleges . . . [There have been no] stan-
dards for projecting the need for office space
in the Junior Colleges comparable to the
"percentage of the total instructional staff
space" recommended in the Restudy and
the Master Plan (ibid).

The responsibilities of the Junior Colleges
under the Master Plan would indicate a
simpler standard for projecting required of-
fice space than would be the case in the
public four-year segments. One which
would appear reaPonable would be a stan-
dard of assignable square feet for all office
space per instructional FTE ("all office
space" here includes academic office, other
office -- including administrative office --

office service and conference rooms) (p. 20).

[Based on a 1953 Survey of older Junior
Colleges), a reasonable standard for long-
range planning for California public Junior
Colleges [of] 140 ASF per instructional FTE
be the standard for determining overall of-
fice space on a college-wide basis with an
adjustment of 20 ASF for "smaller" Junior
Colleges of 1,000 students Headcount or
less (ibid).

All JC's Small JC's
ASF/FTE ASF/FTE

Standard (college-wide basis) 140 160

Cuidelines for Planning
and Design

AsF/Station 80 80

ASKInstruCtional FTE 105 110

ASF/Teaching FIE 63 58

6. The Coordinating Council's 1966 resolution
on space and utilization standards

Adopted on September 27, 1966, as a result of the
previous report, the Council's resolution included
the following:

Whereas, utilization and space standards for
the same levels of instruction and subject field
areas should be equitable for all segments of
public higher education in California and such
standards should allow for a maximum of flexi-
bility within the limits of efficient operation;
and

Whereas, standards are necessary in the equi-
table apportionment of State funds for capital
outlay purposes and in the development of five-
year capital outlay programs in the three seg-
ments; and

Whereas, standards should not be applied to
new capital outlay projects building by building
but on a campus-wide basis; and. . . therefore,
be it

Resolved, that the State Board of Education,
the State Department of Finance, the Trustees
of the California State Colleges and The Re-
gents of the University of California be advised
that the utilization and space standards shown
[in the 1966 report] be used in programming
capital outlay on a campus-wide basis; and be it
further

Resolved, that when it is determined that these
new standards will have an immediate impact
of drastically decreasing or increasing comput-
ed capacity at any institution that these stan-
dards should be phased in over a period of time

. and that the Staff of the Coordinating Coun-
cil for Higher Education, together with the
three segments continue to review and conduct
a comprehensive re-evaluation of these stan-
dards.

7. The Federal Comprehensive
Faciiities Grant Program of 1967

This program initiated the first comprehensive in-
ventory of space in the Califorida Community Col-
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leges and State Colleges based on federal space
categories (adopted earlier by the University of
California) set up by the federal Department of
Health, Education, and Welfare. The inventory was
completed in 1969.

8. The Coordinating Council's 1969 report,
Meeting the Enrollment Demand for Public
Higher Education in California Through 1977

This report noted two basic options: (1) to establish
new campuses; and (2) to increase the capacity of
existing institutions. For capital and operating cost
reasons, the second option was preferred, with the
following caveats:

a. Redirection of students to unfilled campuses;
this established the idea that all University and
State College campuses would be semi-statewide
institutions.

b. The annual growth rate of existing campuses
should be increased; however, no preferable
growth rate was specified.

c. Year-round operation.

d. Extension of the hours of instruction (an option
earlier suggested by the Legislative Analyst's
Office):

It may be reasonable to extend hours of in-
struction into evening hours and to Saturday
morning in an effort to accommodate addi-
tional enrollments within the same physical
plan. Such action could imply a change in
established utilization standards upon which
present State capital outlay funds are made
available. Current standards call for certain
levels of utilization within a five-day week, 8
a.m. - 5 p.m. -- or a 45-hour week. Junior
Colleges and some State Colleges now make
extensive use of evening hours for instruc-
tion. The University of California does only
to a limited extent. Saturday classes are not
generally the rule.

e. Expansion of institution size wherever the phys-
ical site permits.

9. The California Higher Education
Facilities Planning Guide of 1970

This guide was prepared under a U.S. Office of Edu-
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cation Comprehensive Planning Grant Program
grant sponsored by the Coordinating Council for
Higher Education and completed by the University
of California's Office of the Vice-President, Physical
Planning and Construction. The guide attempted to
explain major elements of the standards and how,
for general planning purposes, they might be ap-
plied.

While useful, it was difficult to apply the document
widely, since it was heavily oriented toward the
University of California system. Also, a section
that would have explained how the facilities plan-
ning techniques would actually be implemented
was never completed. It did, however, affirm a pre-
vious precept of the Restudy, that standards should
"give an indication of need" at both the systemwide
and campus levels, and be part of a comprehensive
academic and physical planning effort:

Space allowances or standards used to mea-
sure space adequacy and determine future
needs must be valid. [The] cost of new space
must be related to appropriate standards and
carefully monitored. If any one or more of
these controls are not applied, the total effect
of the system in the resource allocation process
is weakened if not invalidated (p. II. 1.1).

10. First consideration of the Coordinating
Council's Facilities Analysis Model of 1970

Based on its own experience, Council staff was of
the opinion that utilization and space standards
limited to classrooms and class laboratories were
not adequate for determining the total facility
needs of higher education campuses. An approach
was required that could give consideration to other
factors such as an emphasis on the level of instruc-
tion, patterns of attendance, geographic location,
site limitation, environment, academic program,
scheduling, and campus maturity; and could consid-
er these factors singly or in combinations with re-
gard to both capital and operating costs. In Febru-
ary, 1970, with advice from the ad hoc committee,
the Council contracted with Mathematica, Inc. of
Princeton, New Jersey, to develop a Facilities Anal-
ysis Model (FANO to consider these other factors and
to determine the utilization rate associated with the
minimum total cost (capital cost plus operational
cost) of providing an educational program.
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11. Assembly Concurrent Resolution 151 of 1970

Following the defeat of Proposition 3 -- a $200 mil-
lion bond issue -- by the voters in 1968, the Legisla-
tive Analyst and the Department of Finance recom-
mended substantial increases in classroom utiliza-
tion standards, which the Legislature implemented
through Assembly Concurrent Resolution 151. This
resolution extended utilization rates for classroom
space to a 70 hour week: 8 a.m. to 10 p.m. five-days
a week, and thereby dramatically increased the
theoretical capacity of existing institutions (by 56
percent). The resolution also directed the Coor-
dinating Council to evaluate utilization rates and
practices at the California State Colleges' Long
Beach and Fullerton campuses. For its part, the Co-
ordinating Council opposed the legislation and con-
tinued to argue that the 1966 utilization standards
should be maintained until further review and
completion of the Facilities Analysis Model.

12. The Coordinating Council's 1971
report, Inventory and Utilization Study
for Public Higher Education, Fall 1969

This report concluded the Council's inventory and
utilization study and also constituted a response to
Assembly Concurrent Resolution 151. It contained
0 number of findings and conclusions:

1. Work by the U.S. Department of Health, Educa-
tion, and Welfare has produced greater unifor-
mity in defining higher education space types.

2. California's utilization standards are 80 percent
more restrictive than the average for eight other
states.

3. Utilization reports for classrooms and class labo-
ratories for other than regularly scheduled in-
structional activities are unavailable, and
should be produced.

4. A gradual ex`ension of the operating schedule
into the evening hours will likely be the most
economical pattern to follow.

5. Low utilization at some campuses is due to tradi-
tional patterns of scheduling.

6. Existing space standards for classrooms and un-
dergraduate class laboratories need to be revised
and space standards developed for class labora-

tories in those subject fields presently without
standards.

7. A single utilization standard should not be ap-
plied uniformly to all campuses and colleges.
Therefore, the facilities analysis model should
be used to determine the best utilization pattern
for individual campuses in order to produce the
least total cost of operation.

13. The Coordinating Council's 1973
report, A Facilities Analysis Model
for Space Planning and Cost Simulation

In this report, the Council noted numerous prob-
lems with the development of the Facilities Analy-
sis Model (FAN) because of the lack of proper data at
the campus and segmental levels, and poor access to
a powerful enough computer system at the Coordi-
nating Council. The Council concluded that FAM, in
essence, was unusable.

14. The Council's 1973 report,
Criteria for Selecting Campus Size

In this report, the Coordinating Council responded
to both Assembly Concurrent Resolution 151 of
1970 and Assembly Concurrent Resolution 166 of
1971, which directed the Council to review possible
standards for setting current and projected campus
enrollment capacity. In it, the Council offered sev-
eral criticisms of the previous legislative action:

After a $200-million capital outlay bond issue
for higher education had been rejected by the
votcrs in 1969, the Legislative Analyst pro-
posed and the Legislature approved a major in-
crease in facilities utilization. A fundamental
objective of the new standards was to permit a
substantial increase in student enrollments
generally throughout public higher education
without significant outlays in capital invest-
ment. The effect, however, was pressure to in-
crease enrollments of campuses where student
demand was greatest rather than generally
throughout the public system.

The natural effect of the 1970 utiliz&Lion stan-
dards is to bring a revision in maximum en-
rollment in order to achieve a standard of fa-
cilities utilization without giving attention to
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many other factors that should be considered
before increasing enrollments (p. iii-viii).

15. Supplemental Language
io the 1973-74 Budget Act

In 1973, the Legislative Analyst insisted that utili-
zation standards for Class Laboratories, like class-
rooms under Assembly Concurrent Resolution 151,
should also be increased to a 70-hour week. Until
the Coordinating Council established new stan-
dards under this 70-hour week, the Analyst recom-
mended and the Legislature directed that the Uni-
versity of California, the State University, and the
Community Colleges "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." The Coordinating Council, which was
subsequently replaced by the California Postsec-
ondary Education Commission, did not foii w with
a study but continued to view the new 70-hour week
as unreasonable.

With the 1973 Supplemental Budget Language, the

18-year discussion of space and utilization stan-
dards was ackjourned for a decade and a half. Over
that period from 1955 to 1973, however, many
changes were made, particularly in classroom and
teaching laboratory utilization, as indicated in Dis-
play 2 below.

These studies and legislative actions form the basis
for today's interpretation and application of the
Restudy stam:ards. No further studies were com-
pleted until 1986. The failure to review the needs of
individual disciplines (recommended by the Master
Plan Technical Committee in 1961 and subsequent
groups), meant that when new disciplines were cre-
ated, such as computer science, the segments simply
negotiated with the Department of Finance to use a
hybrid of two existing disciplines rather than assess
real space needs. In addition, a period of retrench-
ment set in and interest in updating the space stan-
dards diminished. There were a number of reasons
for this waning interest: a political backlash
against higher education institutions in general; re-
straints on State funding; and enrollment projec-
tions that showed a leveling of student demand. At
the same time, the standards slowly evolved into a
system where they were considered less as budget-

DISPLAY 2 Utilization Guidelines for Instructional Space, 1955-1973

Classrooms Teaching 1Aboratories

Weekly Station Weekly Weekly Station
Room Occupancy Station Room Occupancy

Report or Legislation Hours Percentage Hours Hours Percentage

Weekly
Station
Hours

1955 Restudy 36 x 67 24.01 24.0 x 80 = 19.2'
1960 Master Plan 30 x 60 = 18.01 20.0 x 80 = 16.0'
1966 CCHE 34 x 66 = 22.41 25.0 LD x 85 = 21.3'

20.0 UD x 80 = 16.0'
1970 ACR 151 53 x 66 = 35.02

1973 Budget Act 27.5 LD x 85 = 23.4'
22.0 UD x 80 = 17.6'

1. Based on a 45-hr week (8 am to 5 pm, 5 days).
2. Based on a 70-hr week (8 am to 10 pm, 5 days).

Source: McConnell, 1955; Master Plan Survey Team, 1960; CCIIE, 1966; CPEC, 1986.
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ary guidelines and increasingly rsgulatory tool
to deny individual capital projetti.

Origins of the current study

As noted above, there was very little interest in re-
vising space and utilization standards between
1973 and the early 1980s. Beginning in the 1984-85
fiscal year, however, the Legislature approved large
appropriations to accommodate new growth, in-
creasing annually to about $550 million for each of
the past two years. To support these appropria-
tions, the voters approved two bond issues in 1986
and 1983 that totaled $1 billion -- one for $400 mil-
lion in 1986, and the other for $600 million in 1988.

The increase in capital appropriations brought a re-
newed interest in space standards, exemplified by
the approval of two items of supplemental language
to the 1985 Budget Act. The first of these required
the Commission to examine space standards for
self-instructional computer laboratories -- a direc-
tive that led to the development of the first official
standards for those spaces, which were specified in
the Commission's 1985 report, Self-Instructional
Computer Laboratories in California's Public Uni-
versities. The second item of supplemental lan-
guage required the Commission to "study the cur-
rent space and utilization standards for undergrad-
uate class and graduate laboratories and faculty
research/office space in public higher education"
(t985 Budget Act, Item 6420-001-001, Number 4).
The principal impetus behind this language was a
series of University of California requests for re-
search laboratory space that exceeded the existing
1955 Restudy allocation standards.

In February 1986, the Commission released its re-
port, Time and Territory: A Preliminary Explora-
tion of Space and Utilization Guidelines in Engi-
neering and the Natural Sciences, in which it con-
cluded that considerable evidence existed for altera-
tions in the standards, but that a final determina-
tion of necessary changes should await a more com-
prehensive analysis of the subject. Specifically, the
Commission recommended that utilization stan-
dards for classrooms be relaxed on an interim basis,
since California's standards were extremely restric-
tive in comparison to national norms. If adopted,
such a recommendation would have permitted the

construction of a greater amount of classroom space
than under the existing standards. Similar recom-
mendations were offered for research laboratories
in various scientific fields.

The Commission emphasized that the results of this
first study were preliminary, and that its recom-
mendations should be adopted only until a more ex-
tensive study could be conducted. It did so because
much of the national data contained in the report
was not possible to confirm in the time span allotted
for the preliminary inquiry. The Legislature ex-
amined the report carefully, but chose not to adopt
the recommendations until the more comprehensive
study had been completed. To that end, it appropri-
ated $300,000 in the 1986-87 Budget Act -- financed
in part by the segments and in part by the State.
Because the State's share was vetoed by the Gover-
nor, however, the study was delayed for a year.

In 1987, the Legislature again appropriated
$300,000 to the Commission, but with the funding
responsibility to be shared equally by each of the
public segments from their 1987-88 appropriations.
The Commission subsequently approved a prospec-
tus for the study based on its April 1986 report,
Time and Territory: Phase II (reproduced in this re-
port as Appendix A). That prospectus anticipated
the retention of a consultant to perform three basic
tasks:

1. Conduct a comprehensive national survey to
compare California's space standards with those
in use in other states;

2. Analyze inventories and utilization studies pro-
duced by California institutions to determine
their accuracy and intersegmental consistency;
and

1 Through extensive consultation with faculty and
other campus officials, determine whether
changes in teaching and research techniques re-
quired alterations in the standards currently in
use.

The study was specifically limited to eaur types of
space classrooms, teaching laboratories, research
laboratories, and faculty offices -- space that repre-
sents about 50 to 60 percent of all nonresidential fa-
cilities on most campuses. This limitation was cho-
sen in part because classrooms and laboratories ac-
count for almost all of the full-time-equivalent en-
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rollment generated, because standards for these
types of spaces provide strong indications of need for
other types of spaces such as libraries and admin-
istrative areas, and also because of the clear need to
render the study manageable. To have extended
the study to auxiliary areas would have delayed the

28

final report for at least another year at a time when
the need to develop new standards for academic
spaces was clearly evident. Since the types uf
spaces under consideration can be analyzed inde-
pendent of all other campus facilities, such a delay
was considered to be unnecessary.
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3 The MGT Study

Selection of a consultant

or the development of Time and Territory, the
Commissiqn used a Technical Advisory Committee
consisting of representatives from the Department
of Finance, the Office of the Legislative Analyst,
and each of the three public segments. With the ap-
propriation of funds to conduct the more extensive
analysis, this committee was reconstituted in July
1987 as the Advisory Committee on Space and Uti-
lization Standards, with members expected to pro-
vide data to Commission staff and the consultants,
offer advice on various aspects of the study, and ul-
timately consult with the Commission on changes
in the existing standards.

The Advisory Committee's first task was to review a
Request for Proposals that was developed by Com-
mission staff in ordei to select a consultant. All
members of the committee indicated their satis-
faction with the request for proposals, which was
then distributed. The Commission received six spe-
cific proposals that were reviewed in September and
October by an internal Commission staff commit-
tee. Following this review, the Commission select-
ed MGT Consultants, Inc., in early November 1987
to undertake Phase One of the study.

Phase One: the national survey

The Advisory Committee convened for the first time
in November 1987 to meet the consultants and re-
view and comment on the proposed workplan for the
national survey of space standards. That plan
called for MGT to contact with officials in all 50
states by telephone and then select for more de-
tailed investigation those states that employed
standards in the development of capital projects.
MGT'S initial contacts produced a list of 18 states
and one Canadian province (Ontario) where space
standards were in use, and plans were formulated to
make visits to each. In addition, four private
universities (Harvard, Yale, Massachusetts Insti-

tute of Technology, and Brigham Young) were also
selected. In subsequent months, the committee met
approximately every six weeks to receive progress
reports, and several members of the committee
traveled with the consultants for some of the on-site
visits, which were completed by Spring 1988.

Within a relatively short time, it became apparent
that reconciling the space standards used in other
states to those in California would be an inordinate-
ly complex task The consultants found that most
states used unique methodologies for counting en-
rollments, with some using headcount enrollments,
others using full time equivalents -- and often com-
puting full-time-equivalent numbers in different
ways -- some applying standards only to daytime
hours while others included evenings, and one state
applying the standards only to the most active time
block (day or evening). Some states used fall term
enrollments, others used annual averages, and one
state (Oklahoma) added enrollments from all terms
together, thus creating the false impression that
their utilization standards were twice as restrictive
as they actually were. The result was that states
using what appear to be identical classroom or
teaching laboratory standards may in fact have
very different requirements. For research laborato-
ries, some states assigned square feet based only on
faculty members and graduate students, while oth-
ers included graduate research assistants, postdoc-
toral fellows, technicians, or other personnel. Dif-
ferent states also defined faculty members in differ-
ent ways and used different budgeting methods that
needed to be reconciled. For faculty offices, no two
states used the same procedures, and few states
used similar methods for computing support space.

To resolve these problems, the consultants em-
ployed "normalization" techniques whereby various
inconsistencies among the surveyed states could be
reconciled. To do so, they created "prototype" sys-
tems that closely resembled the California seg-
ments, then adjusted each of the surveyed states for
two categories of variable: (1) differences in enroll-
ment counting procedures; and (2) differences in the
length of the school day to which the standards ap-
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ply. These adjustments produced an approximate
comparability whereby California's c!essroom,
teaching laboratory, research laboratory, and facul-
ty office standards could be compared to national
norms, although a modest margin of error -- prob-
ably about 5 percent should be applied to the re-
sults. The specifics of NtGr's analytical techniques,
all of which were fully explained to and discussed by
the advisory committee, are contained in their final
report on the national survey, Survey of Space and
Utilization Guidelines and Standards in the Fifty
States (1989a). The executive summary of that re-
port is shown in Appendix B, and generally con-
cludes that California's existing space and utiliza-
tion standards are the most restrictive in the nation
in the sense that they provide fewer assignable
square feet of space than other states in virtually
every space category. California's rank in each
space category is shown in Display 3 below. The
specific data from the national survey is discussed
in greater detail in Parts Four through Seven.

According to the original time schedule, the nation-
al survey should have been completed by December
198E but a number of circumstances prompted the
consultants, with the concurrence of the advisory
committee, to extend that deadline. First and fore-
most was the fact that the process of selecting MGT
had delayed the study's start for about two months.
Second, the subject matter was more complex than
originally thought and produced a need to confirm
analytical results with officials in the states that
had provided data, which delayed completion of
MGT'S final report for several months. Third, with
the contract extension into Spring 1989, and the
fact that there had never been an intention to rec-
ommend changes in the standards until the entire
project was completed, no need was seen to rush the
national survey into final form. Accordingly, the
two volumes (approximately 500 pages) of MGT'S fi-
nal report weee not formally released until April
1989. A further update of the data was completed
on October 18, 1989.

DISPLAY 3 Rank Comparison of Current Space Standards in California and Surveyed States for
Classrooms, Teaching Laboratories, Research Laboratories, and Faculty Offices

General
Lower Upper Assignment

Type of Space Division Division Graduate I Graduate II Space

Classrooms
UC 16/16 16/16 16/16 16/16 N/A
CSU 16/16 16/16 16/16 N/A N/A
CCC 11/11 N/A N/A N/A N/A

Teaching Laboratories
UC 14/15 11/15 N/A N/A N/A
CSU 14/15 11/15 10/14 N/A N/A
CCC 3/9 N/A N/A N/A N/A

Research Laboratories
UC 9/11

Faculty Offices
UC 13/17
CSU 16/17
CCC 11/11

NOTE: This display indicates, for example, that California ranked 13th out of 17 states examined (including California) in the MOT
national survey. If California ranked 13th out of 17, it means that 12 states provided for a greater number of square feet than
California, and 4 states provided fewer square feet. Where the rank shows, for example, "Classrooms, CSU, 16!16," it means that
every surveyed state used space standards that provided for more square feet that, ,:.alifornia in that category.

Source: moT,1989a.
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Phases Two and Three: the inventory
analysis and focus group discussions

In the Spring of 1988, it became necessary to select
a consultant for the last two phases of the project --
the examination of inventories and utilization stud-
ies in the California segments, and the analysis of
how curricular changes over the past 20 to 30 years
had affected space requirements After consulta-
tion with the Advisory Committee, Commission
staff decided that the most prudent course of action
was to extend the contract with MGT without engag-
ing in another competitive bidding process. This
was done for several reasons First, competitive bid
processes are time consuming, and the project
schedule was already very constricted. Second, the
advisory committee was sufficiently impressed with
MGT's work on the national survey that it doubted
that any other potential contractor could match
N4GT's demonstrated expertise. Third, because of the
information MGT had already developed, it was clear
that no other potential consultant could provide as,
comprehensive a final product within the limited
resources available. Finally, an extension of MGT's
ontract permitted all involved with the project to

tailor the second phase work precisely, which could
not be done if contractors were invited to bid on
what would have to be a predetermined work plan.
For all of these reasons, on May 2, 1988, the Com-
mission approved extending MGT's original contract
from November 30, 1988 to March 31, 1989.

In the summer of 1988, MGT developed a detailed
work plan for visits to campuses in all three seg-
ments of California public higher education to de-
termine the accuracy of facilities inventories as well
as the availability of utilization studies. These vis-
its were conducted in September, October, and No-
vember, and included surveys of four University of
California campuses, nine California State Univer-
sity campuses, and 16 community college districts,
for a total of 29 visits. In addition, plans were pre-

pared to conduct focus group discussions with facul-
ty and administrators to determine how changes in
academic and vocational disciplines had affected
the need for classroom, laboratory, and office space
in each of the segments.

The focus-group sessions constituted the major chal-
lenge of the remainder of the consultant's study,
since it became apparent almost immediately that
most of the important questions surrounding the
space standar& project could only be answered by
subjective judgments. The national suryey pro-
vided one of those judgments, but the informed
opinions of faculty members who actually worked in
the classrooms, offices, and laboratories under con-
sideration in the study were necessary for the other.
While still short of a pure analytical determination,
the combination of survey and interview informa-
tion provided both the Commission and the advisory
committee with as clear a view of the problem and
its potential solutions as any effort made in Califor-
nia or nationally for several decades

Because the focus groups were intended to develop
information on disciplinary changes, an immediate
difficulty was to determine which disciplines should
be surveyed from among the hundreds available.
This determination fell largely to the segmental
representatives on the advisory committee, who
were asked to develop disciplinary taxonomies in a
sufficiently compact form ozi permit the consultants
to function effectively within limited resources. Fi-
nally, 24 disciplines were selected for examination,
with the University receiving the most groups -- 12
-- primarily because of its diversity of disciplines
and the need to examine research laboratory
changes in depth. The State University required
seven -- two more groups than the community col-
leges, which had five, due to its greater array of dis-
ciplines.

The major points from MGT'S final report are sum-
marized in Display 4 on pages 32-34.
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DISPLAY 4 Summary of MGT Conclusions

INVENTORY AND UTILIZATION DATA

Conclusions

1. Although some deviations were noted, the in-
ventories maintained by the public segments
are substantially accurate. Some differences
between room category and room use were ob-
served, but the inventories wive over 90 per-
cent accurate in each of the three segments.

2. The actual number of stations in classrooms
and laboratories exceeded inventory records
by a small margin, except in the State Univer-
sity where the number of actual stations ex-
ceeded the inventory count by 22 percent.

3. There were no significant differences between
systemwide and local inventory records in the
University ofCalifornia or the California Com-
munity Colleges. Substantial differences were
found, however, in the State University. The
State Univenity has indicated that its inven-
tory records are being revised substantially
and should be accurate in the future.

4. The California State University is the only
segment that maintains centralized classroom
and teaching laboratory utilization data, al-
though utilization studies are regularly con-
ducted on at least sever.. University of Cali-
fornia campuses. MGT found no examples of
complete space use studies in the Community
Colleges.

5. Although the proportion of smaller or larger
rooms on a campus does not appear to affect
room or station utilization, the match between
course and room size does. Specifically, MGT
noted: "The lack of correlation between room
and course size may preclude an institution
from meeting state standards, Alternatives to
rectify this situation may require an institu-
tion to make decisions which are not program
or cost effective in order to meet state stan-
dards" (MGT, 1989c, p. 31).

6. In some cases, California's classroom utiliza-
tion standards cannot be met. MGT observed:

Based on information gathered for this study
in California and other states, we must con-
clude that it is typical to experience at least 4
hours per 14 hour day (8 00 a m. to 10:00 p.m.)
during which utilization falls significantly be-
low standards In a few cases, logistically con-
strained, non- or low. residential campuses for
example, institutions may only be able to
achieve utilization standards during morning
or early afternoon hours, falling significantly
below standards more than 4 hours per day.

Several examples of failed efforts to improve
utilization during off-peak hours were ob-
served during our review. Programs included
offering key courses/popular instructors dur-
ing off-peak times, appealing to specific pro-
spective stuuent populations available during
these hours (e.g., retired individuals), and of-
fering complete degree or certificate programs
during off-peak hours.

Recommendations

1. No changes in space inventory records are rec-
ommended.

2. The Board of Governors of the California Com-
munity Colleges should encourage local dis-
tricts to use existing data to develop regular
studies of the utilization of classrooms and lab-
oratories.

3. University of California campuses should ex-
pand their classroom utilization studies to in-
clude teaching laboratories, with the submis-
sion of regular periodic reports for analysis.

4. All segments should analyze the degree of fit
between room size and course size to identify
the impact of mismatches on space utilization
and the degree to which the mismatches pro-
hibit achieving State standards.
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DISPLAY 4, continued

5. The Advisory Committee on Space and Utili-
zation Standards should carefully assess the
current 70 hour-per-week room availability
and the 53 hour-per-week and 67 percent-sta-
tion-use assumptions currently used as a basis
for determining classroom needs.

CHANGES IN ACADEMIC DISCIPLINES

Findings and Conclusions

All Space Categories

1. The existence of readily available computer
capability has affected space needs in all cate-
gories.

2. Handicap access and related student station
requirements have had a moiest impact on
space not contemplated in the (existing) stan-
dards.

3. The current standards do not include a method
for projecting student study space outside of
the library and the self-paced instruction.

Storage and Support Space

4. Technologically advanced equipment usually
supplements rather than replaces old equip-
ment due to instructor preference, inventory
system requirements, or simply because the
old equipment performs some operations bet-
ter than the new. Therefore, storage space
needs have increased with new technology
even though equipment might be smaller.

5. Operating budget allowances and lower prices
encourage acquiring state-of-the-art equip-
ment but required set-up and storage space
constraints limit actual acquisitions.

6. The number of courses taught in alternating
semesters has increased, increasing the stor-
age space needed, since existing space must
now support more courses.

7. The increased use of computers has created
greater needs for support staff and shop space.

8. The increased use of instructional aids and a
more "hands-on" approach has increased the
demand for both storage and shop space.

Classrooms

9. An increased emphasis on research in the
State University has created pressure to ad-
just teaching load requirements or to teach
larger classes for more concentrated teaching
unit credits, thereby generating "released
time" for research. A shortage of larger class-
rooms and an inability to justify new space
based on current standards produces a situa-
tion where space considerations can drive pro-
gram deckilns.

10. Substantial increases in the use of film, video
tape, in-class demonstrations, and interactive
computer instruction have increased the need
for media support space.

11. Interactive use of lap-top or built-in computers
will increase space needs in the future.

12. There has been an increased emphasis on
teaching application skills as opposed to the-
ory. This has served to increase emphasis on
laboratory work and to mix lecture and labora-
tory instruction, thereby blurring the distinc-
tion between the two.

Teaching Laboratories

13. The increased emphasis on application rather
than theory has resulted in more experiments
conducted and more scheduled and self-
instructional laboratory time being required
than in the past. This results in students re-
quiring more station hours.

14. Work-in-progress, particularly in the arts and
sciences at the upper-division level, is larger
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DISPLAY 4, continued

and more complex, requiring more space than
in the past.

15. Specialized equipment now measures results
at narrower tolerances. Some of this equip-
ment requires dedicated wecialized laboratory
space not needed in the past.

16. Health and safety requirements have in-
creased space needs for storing, handling, and
disposing of hazardous materials.

Research Laboratories

17. Research team composition varies widely
among and within disciplines, making a "re-
search unit" concept for space allocation prob-
lematic.

18. Master plan recognition of the research func-
tion for the State University indicates a need
for more than an informal research space stan-
dard.

19. At both the University of California and the
California State University, undergraduate
involvement in research is becoming more
common. Current standards only provide
space for graduate level research students and
staff.

20. Space allowances for computer work stations
capable of simulation and modeling, i.e.,
CAD/CAM, are not recognized in the current re-
search laboratory standards.

21. Recognition of only State-funden aff excludes
a growing number of postdoctoral tel..

Academic Offices

22. Most faculty have personal computers In the
future, these are likely to be tied to central in-
formation systems for record keeping, word
processing, demonstration, instruction, etc. A
personal computer/work station, printer, and
other peripheral equipment and supplies re-
quires more office space than a typewriter.

23. The State University Board of Trustees' policy
of providing single-faculty offices for full-time
professors will raise the issue of how to accom-
modate existing space in estimating future
needs.

24. The standards do not provide space for emeriti
and visiting faculty. The importance of these
individuals and their contribution to the mis-
sions of colleges and universities is therefore
not recognized in the current standards.
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Classrooms

AMONG the four types of space and utilization
standerds under consideration in this project (those
for faculty offices, classrooms, teaching laborato-
ries, and research laboratories), classroom stan-
dards have the longest history. First considered by
the Strayer Committee in 1947, only utilization
standards were proposed, with the thinking at that
time reflected accurately in its 1948 report

It is the consensus of many of the foremost lead-
ers in education that a school week in excess of
forty-five hours is unsatisfactory. Particularly
is this true when many of the students attend-
ing our schools have to commute daily from
points as far distant ae from 30 to 50 miles.
Even should the number so affected be relative-
ly low, their existence so complicates the entire
school schedule as to make the practice of ex-
tending the school week by 10, 20, or 30 hours a
very questionable one (Strayer, 1948, pp. 84-
85).

Based on this principle, the Strayer Committee rec-
ommended that classrooms should be in use for 65

percent of the hours available between 8 a.m. and 5
p.m., Monday through Friday, or a total of 29 hours
per week. No recommendations were forthcoming
concerning a station occupancy percentage or the
number of assignable square feet that should be al-
located per student station.

In the early 1950s, the perception of reasonable uti-
lization changed, with the Restudy team concluding
that more hours should be used, and that a guide-
line for station utilization and space per station
should also be adopted (McConnell, 1955). They
recommended an increase in room usage from 29 to
36 hours (80 percent of the available 45 hours in a
daytime week), specified that two-thirds of the seats
should be occupied when each classroom was in use,
and added allowances of assignable square feet per
full-time-equivalent student that varied by dis-
cipline and by level of instruction. These standards
are shown in Display 5 below.

In 1959, the Master Plan Survey team looked at
classroom space and utilization standards, but not
in any appreciable depth. Relatively well satisfied

DISPLAY 5 Space and Utilization Standards for Classrooms Recommended by the McConnell
Committee in the 1955 Restudy of the Needs of California in Higher Education

Net Square FACLimr Total Full-Time-Equivalent Student

Discipline Lower Division Upper Division Graduate

Agriculture 7.1 7.2 1.7

Arts 63 6.2 5.3

Eigineering 5.4 73 2.3

Languages and Literature 11.9 93 93
Mathematics 9.6 93 93
Miscellaneous Professions1 8.7 8.9 8.0

Biological Sciences 6.6 7.2 1.8

Physical Sciences 8.0 8.0 1.8

Social Sciences 93 9.2 8.4

1. Education, journalism, law, librarianship, and social welfare.

Source: McConnell, 1955
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with the work of the Restudy team, they recom-
mended no changes in the space standards but con-
cluded that the utilization standards of 36 hours per
week with 67 percent station occupancy were too
stringent. They urged a relaxation to 30 hours with
60 percent station occupancy -- a 25 percent reduc-
tion from the earlier guideline.

In 1966, the Coordinating Council for Higher Edu-
cation introduced several major innovations. Rath-
er than computing space needs on the basis of net
square feet per full-time-equivalent student, the
Council opted for a measure of assignable square
feet per station. It also rejected full-time-equi-
valent students as a measuring unit in favor of
weekly student contact hours, and then developed a
formula that integrated both the space and the uti-
lization factors into a single number that deter-
mined assignable square feet per weekly student
contact hours. That formula was adopted in Califor-
nia and many other states, where it is still widely
employed today.

The Council's determination of space needs pro-
duced a 15 assignable-square-feet per-student-sta-
tion standard, and it also recommended a change in
the utilization standard to 34 weekly room hours
with a 66 percent station occupancy percentage.
This produced a weekly station hour expectation
that every seat in every classroom should be occu-
pied for 22.4 hours per week, which compared to the
Restudy figure of 24.0 and the Master Plan Survey
Team recommendation of 18.0. For the first time,
the standards were applied to the California Com-
munay Colleges as well. These recommendations
became the basis for higher education planning for
the next sever& years, until various circumstances
prompted the Legislature to alter the standards
again.

For various reasons, including the continuing in-
flux of students and the defeat in 1968 of Preposi-
tion 3 -- the higher education bond issue -- the Leg-
islature sought to find ways to increase campus ca-
pacities without building additional facilities. At-
tention focused on utilization, and after several
years of debate on the subject, the Legislature ap-
proved Assembly Concurrent Resolution 151 (Mul-
ford), which extended the existing Coordinating
Council standard into the evening hours. This ac-
tion assumed that if classrooms could be used 75
percent of the time during the day between 8 a.m.
and 5 p.m., with a 66 percent rate of station occu-
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pancy, they could be used at exactly the same rate
during the evening hours between 5 p.m. and 10
p.m. The net effect of the change was to raise the
weekly station hour standard from 22.4 hours per
week to 35, a lecture capacity increase of 56.3 per-
sent. Since lecture capacity is responsible for the
generation of about two-thirds of all full-time-equi-
valent enrollment on most campuses, such an in-
crease dramatically expanded the theoretical full-
time-equivalent capacity of the campuses in all
three segments. What it did to the actual capacity,
however, was uncertain.

Assembly Concurrent Resolution 151 did not pass
without controversy. The Coordinating Council
criticized the decision as overly simplistic, noting
that the change did not take a number of other fac-
tors into account. Specifically, the Council stated in
a 1971 report that consideration should have been
given "to other factors such as emphasis on level of
instruction, patterns of attendance, geographic lo-
cation, site limitation, environment, academic pro-
gram, scheduling, and campus maturity" ( p. iv). At
a Coordinating Council meeting in which the above
report was discussed, University of California Pres-
ident Charles Hitch was particularly outspoken on
the subject of the 35-weekly-station-hour standard:

The State administration and Legislature are
understandably seeking ways to accommodate
students with a minimum of capital outlay, but
I do not believe their basic interest would be
served by the adoption of extreme utilization
standards which apply to one limited facet of
the educational process, that of scheduled orga-
nized classes. We should remember that capi-
tal outlay budgeting requires several years of
lead time. The full consequences of the adop-
tion of unreasonable standards would be de-
layed, and no quick correction would be possi-
ble. I believe the Council should advise the
Legislature that its proposed classroom stan-
dard is not sound for planning purposes . . and
that the achievement of the higher utilization
standards proposed for our student population
would have highly deleterious effects both on
operating costs and on the educational process
(Hitch, 1971).

One of the provisions of Assembly Concurrent Reso-
lution 151 was a requirement that the Coordinating
Council "conduct a comprehensive evaluation of
these new standards . . . and to report their findings



and recommendations to the Legislature by Janu-
ary 1971." This report was submitted, but it was so
controversial that the final recommendation tended
toward equivocation (p.

It is recommended that the segments move to-
ward . eekly room hour standard of 53 hours
based upon extended day operations with 66
percent station occupancy for both existing and
new classroom facilities when feasible and
economical (emphasis added).

Along with this recommendation, the Council called
for further revisions in the standards, to be submit-
ted by December 1971, and creation of a Facilities
Analysis Model that would ultimately become the
basis for determining what space and utilization
standards should be and how facilities should be
managed. The requirements of Assembly Concur-
rent Resolution 151 were consequently regarded by
most participants in the process to be temporary in
nature, pending the development of further infor-
mation.

In 1971, the Council retained a consultant, Mathe-
matica, Inc. of Princeton, New Jersey, to design the
Facilities Analysis Model. Unfortunately, that ef-
fort produced no positive results, as the model sub-
mitted by the consultant was so complex and re-

quired such large amounts of data and computer ca-
pacity that it was soon abandoned as unworkable.
Shortly thereafter, the entire project to review
space and util=tion standards was also aban-
doned, for reasons noted in Part One.

Classroom utilization trends since ACR 151

In its 1971 report, the Coordinating Council pre-
sented utilization data for the Fall 1969 term, in-
cluding the classroom utilization data shown in Dis-
play 6 below The display indicates that station uti-
lization rates (weekly station hours) varied consid-
erably among the segments, with the California
State Colleges showing an 8 a.m. to 10 p.m. rate of
28.9 hours (29.0 percent higher than the then exist-
ing standard of 22.4), and the University of Califor-
nia reporting 17.5 hours (21.9 nercent below the
standard). Of note then as now, the evening usage
also varied considerably, with the State and
community colleges both bPriefiting from the fact
that they oprated large evening programs. The
University of California, which has traditionally
operated only during the day University Exten-
sion occupic.a ill Ku are+. of space in the evenings,

DISF LAY 6 Classroom Utilization Data Developed by the Coordinating Council for Higher
Education (CCHE), Fall 1969

Weely Room Hours Station Occupancy Station Utilization
Segment/Item 8am-5pm 8am-lOpm 8am-5pm 8am-lOpm 8am-5pm 8am-lOpm

California State 31.6 39.1 76% 74% 24.0 28.9
Colleges

University of 27.5 29.2 62% 60% 17.0 17.5
California

California Community 24.9 32.8 74% 73% 18.4 23.9
Colleges

CCHE Standard (1966) 14 66% 22.4
(8am - 5pm)

Legislative Standard (1970) 53 66% 35.0
(8am - lOpm)

Source: al-11; 1969, 1971.
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but such use does not count toward satisfaction of
the utilization standard -- added only 0.5 hours to
their total classroom utilization when the evening
was considered, where the State University added
4.9 hours and the community colleges 5.5.

There can be little question that the Legislature's
intent was to improve classroom utilization consid-
erably, but lecent data indicate that the degree of
improvement has been less than was originally an-
ticipated. Both the quality and the quantity of utili-
zation data vary considerably among the segments,
with the most comprehensive information coming
from the State University, and the least from the
community colleges. In the State University, the
Fall 1987 utilization study shows clEssroom utiliza-
tion to be 31.3 weekly station hours -- an increase of
8.3 percent from 1969 and the highest level ever re-
corded for the system. Data from other years indi-
cate the following: 1973, 27.9 weekly station hours;
1976, 28.1; 1981, 29.1; 1983, 29.7; and 1984, 29.5.

Recent data from the University of California also
indicate improvement from pre-1970 levels. Al-
though statewide data are not compiled systemati-
cally, the University did conduct a special study of
its campuses for this report, the data from which are
shown in Display 7 on the opposite page. Those
data show weekly station hour utilization ranging
from 24.1 to 33.8 hours per week and compliance
with the 35-hour standard ranging from 68.9 to 96.5
percent.

No utilization data are available from the Califor-
nia Community Colleges.

Another data array contained in the Coordinating
Council report concerned inventories. Displays 8
through 12 on pages 40-44 show the mix of various
kinds of nonresidential spaces for the Fall 1969 or
1970 term and also for more recent years. Each of
these displays indicates a contraction in the share
classrooms occupy of the total nonresidential as-
signable square feet in each of the segments. Dis-
plays 8 and 9 show how the share of classrooms at
the University of California has declined from 5 to 4
percent between 1969 and 1988. Displays 10 and 11
show a somewhat greater reduction in the class-
room share in the State University -- from 12.1 per-
cent in Fall 1970 to 8.3 percent in Fall 1987. They
also indicate that while the State University has
added 6.3 million nonresidential assignable square
feet of space in the past 18 years, only 62,000 as-
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signable square feet in lecture facilities have been
constructed. Had the classroom share remained un-
changed from its 1970 level of 12.1 percent, the total
would have been 763,000 assignable square feet.
Admittedly, it is very unlikely that an additional
700,000 assignable square feet f classroom space
would have been built had the utilization standard
not been changed from its pre-1970 level, since oth-
er space types, especially libraries and "general
use" space -- the latter defined by the State Univer-
sity as "assembly, exhibition, merchandising, re-
creation, and lounge spaces" have occupied an in-
creasing share of its total physical plant since 1970.
Nevertheless, there can be little doubt that the
standard of Assembly Concurrent Resolution 151
did have the effect of severely restricting the State
University's ability to build classroom facilities.

In the California Community Colleges, inventory
data from the late 1960s and early 1970s were lost
in the 1982 fire that destroyed the Chancellor's Of-
fice, but the Coordinating Council reported in 1971
that community college classrooms comprised 16
percent of total nonresidential assignable square
feet in Fall 1969. The Fall 1988 inventory indicates
that the classroom percentage has declined to 13.7
percent, as shown in Display 12.

Because the data on classroom utilization are not of
a consistent quantity or quality across the seg-
ments, it is difficult to draw definitive conclusions
about the effects of ACR 151. MGT examined this
problem in its final report with some care, however,
and drew a number of conclusions, as noted in Part
Two. Among the most important was that it is nec-
essary to understand the complexity of the aca-
demic enterprise before a reasonable utilization
standard can be developed. Many factors impact
the ability of any campus to achieve the existing
utilization standard of 35 hours per station, among
them the concordance or "fit" between room size and
course size, segmental mission, and the ability to of-
fer classes at unpopular hours while maintaining a
sufficiently high class size to warrent offering the
class at all; clearly, unduly small classes have a del-
eterious effect on the support budget. To that, it can
be added that the extent to which a campus is over
or underenrolled in comparison to the size of its
physical plant can have a dramatic effect on its abil-
ity to achieve any given utilization level, as will be
discussed further in the next section.



DISPLAY 7 Classroom Utilization by Room Size at the Davis and Santa Cruz Campuses of the
University of California, and Total Utilization for All General Campuses, Fall 1988

Davis
Station Weekly

Number Total Weekly Occupancy Station Percent of
Room Size of Rooms SU% Room Hours Percentage Hours Standard

Below 40 49 1,419 43 68.0% 29 833%

40 - 99 45 4568 43 65.0 28 79.9

loo - 199 10 1,354 42 83.0 35 99.6

200 - 399 5 1,242 41 79.0 32 92.5

400 - 599 1 418 44 90.0 ao 113.1

Total Campus 110 7,001 43.1 72.0% 31 88.7%

Santa Crus
Station Weekly

Number Total Weekly Occupancy Station Percent of
Room Size of Rooms Seats Room Hours Percentage Hours Standard

Below 25 25 468 46.1 .9% 41.0 117.1%

25 - 49 19 645 49.7 66.0 32.8 93.7

50 - 89 6 390 51.1 58.6 29.9 85.6

90 - 149 5 559 49.8 58.7 29.2 835
150 - 200 4 683 43.2 63.0 27.2 77.8

2oo - soo 2 707 47.1 59.3 27.9 79.8

Total Campus 61 3,452 47.9 64.6% 30.9 88.4%

General Campuses

Weekly Percent Weekly
MOM Station Station Percent

Campus 14 ours Occupancy Hours of Standard

Berkeley 34.0 73.6% 25.0 71.5%

Davis 43.1 72.0 31.0 88.7

Irvine 40.8 82.8 33.8 965
Los Angeles 36.3 67.5 24.5 70.0

Riverside 39.1 61.5 24.1 68.9

San Diego 46.9 71.9 33.7 96.3

Santa Barbara 413 61.5 25.5 72.9

Santa Cniz 47.9 64.6 30.9 88.4

Source: University of California, Office of the President

Throughout the focus groups held on campuses, fac-
ulty and administrators were asked about the effect
of the existing utilization standards. A consistent
response was that utilization cannot be improved
further without devoting an unreasonable amount
of support budget resources. All support budgets
are derived from a basic student/faculty ratio, a ra-
tio that must be adhered to if the total student en-
rollment is to be served within available funding.

Sound educational practice, caused by the increas-
ing complexity of the material in any discipline, re-
quires smaller classes to be held at the upper-
division than at the lower-division level, and still
smaller classes at the graduate than the upper-
division level. Support budget formulas are always
based on this principle, and all administrators know
that if a significant number of lower-division
courses are offered that enroll only ten students,

II
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DISPLAY 8 Distribution of Assignable Square Feet at the University of California (Excluding
All Residential and Health Sciences Space), 1971, 1984, and 1988

Space Category
19691

Percent
19842

Percent Percent
19883

ASF

Classrooms 5.0 3.9 4.0 825,335
Class Laboratories 11.0 7.9 8.0 1,651,444
Non-Class laboratories 17.0 19.6 18.3 3,811,993
Office Facilities 24.0 27.7 28.8 5,970,854
Study Facilities 11.0 10.9 10.8 2,238,965
Special Use Facilities 8.0 8.2 92 1,919,703

(EDP Computers, Athletics, Media)
General Use Facilities 10.0 5.8 5.4 1,123,945

(Commons, Assembly, Food Service)
Support Facilities 12.0 14.6 13.3 2,764,777

(Vivaria, Grnhses, Shops, Stor, Lckr)
Unassigned 2.0 1.4 2.2 455,416

Total 100.0 100.0 100.0 20,762,432

1. Source: CCHE, 1971.
2. Source: Letter from Trudis L Heinecke to William L. Storey, January 16, 1986.
3. Source: University of California. Fall 1988 Facilities Inventory.

some other courses will have to be offered that en-
roll many more. The incentive of this system, there-
fore, is always to gravitate toward the center, to at-
tempt to offer as many courses as possible at the
average for the level of instruction involved.

When asked why more courses could not be offered
at unpopular hours -- generally in the late after-
noon or evening -- faculty members and administra-
tors responded that attempts had been made to do so
in the interest of improving utilization, but when
the student/faculty ratio continually fell below ac-
ceptable levels, the strains on the support budget
became so great that the effort was abandoned, es-
pecially because the low enrollments generated did
little to improve station utilization anyway. Such
off-hour scheduling was attempted for both required
and elective courses, but a common result was that
students merely decided to delay graduation for a
term or two. MGT spoke to many of these com-
plexities in its final report (pp. 22, 25):

Increasing hours of room use per week would
simply shift inefficiency from room use hours to
station occupancy since, although rooms would
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be used more, enrollments would be spread over
more available station hours, reducing the [sta-
tion] occupancy rate.

The market for higher oducation is affected by
many factors. Demand factors include a vari-
ety of issues related to student and instructor
preferences. If students prefer to avoid late
afternoon classes, for example, they may choose
to enroll for an extra term rather than shift
their schedules. Other, less controllable factors
not related to supply or demand include con-
straints resulting from institutional mission,
student population characteristics, commuting
requirements, employment patterns, etc. It
may simply not be possible for a campus to in-
crease utilization due to these constraints.

Another aspect of the classroom utilization question
is the increasing trend toward holding lecture sec-
tions in teaching laboratories -- a phenomenon that
may, Rt least partially, have resulted from the re-
strictions on classroom construction that have oc-
curred since 1970. In virtually all of the focus-
group sessions, faculty noted that they are giving

t*,
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DISPLAY 9 Percent Distribution of Non-Residential Assignable Square Feet by Type of Space
at the University of California, Fall 1988 and Fall 1969

FALL 1988

ausroome, 4.0%

Unassignekl, 2.2%

Support Facilities, 133%

Gentili Use Faciliria, 5A%

Special Use Facilities, 9.2%

Study Facilities, 10.8%

FALL 1969

Unassigned, 2%

Support Facilities, 12%

General Use Facilities, 10%

Special Use Facilities, 8%

Study Facilities, 11%

Special Ute EDP Computers, Athletics, Media

General Ute Commons, Assembly, Food Service

Support Space Vivaria. Greenhouses, Shops, Storage, Locker

Source: Display 8.

Class Labe, ILO%

Non-Class Labs, 18.3%

Office Facilities, 211.8%

Classrooms, 5%

I

Clan Labs, 11%

Non-Class Labs, 17%

Office Facilities, 24%
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DISPLAY 10 California State University Inventory, Fall 1970 Through Fall 1987

Year
Assignable

Square Feet
Teaching

Claurooms Laboratories
Research

Laboratories Offices Library
Special General
Use' Use2 Support3 Total111M.*

Fall, 1970 12,128,243 12.1% 26.9% 2.4% 19.4% 10.3% 11.3% 4.2% 13.4% 100.0%

Fall, 1971 12,964,036 113% 26.4% 2.5% 19.4% 162.0% 10.7% 4.1% 13.4% 100.0%

Fall, 1972 13,768,715 11.2% 26.8% 2.7% 19.3% 12.3% 10.1% 3.9% 13.7% 100.0%

Fall, 1973 13,955,658 10,3% 26.2% 3.0% 19.4% 12.1% 10.2% 4.1% 14.1% 99.9%

Fall, 1974 14,639,301 10.2% 25.2% 2.1% 18.9% 12.6% 16.7% 7.6% 6.7% 100.0%

Fall, 1975 15,342,701 9.7% 24.7% 2.1% 19.1% 12.9% 16.4% 7.8% 7.3% 100.0%

Fall, 1976 15,952,867 9.3% 24.2% 2.1% 19.4% 13.1% 16.3% 8.0% 7.6% 100.0%

Fall, 1977 16,509,617 9.', % 23.9% 2.2% 20.2% 13.2% 16.3% 8.4% 6.8% 100.0%

Fall, 1978 16,216,736 9.19 243% 2.4% 20.7% 13.1% 16.6% 7.0% 6.6% 100.0%

Fall, 1979 17,129,159 8.6% 23.2% 2.4% 20.4% 12.3% 19.3% 7.0% 6.9% 100.1%

Fall, 1980 17,463,637 83% 22.9% 2.2% 19.0% 13.2% 13.9% 12.0% 8.3% 100.0%

Spring, 1982 17,677,613 83% 33.4% 2.2% 19.3% 13.3% 13.8% 123% 7.0% 100.0%

Fall, 1983 17,775,566 8.4% 3.4% 2,2.yo 19.4% 13.3% 10.6% 10.0% 1.7% 100.0%

Fall, 1984 17,799,923 8.4% 23.4% 2.3% 193% 13.0% 10.6% 9.9% 1.9% 100.0%

Fall 1986 18,548,198 8.0% 21.6% 2.2% 19.1% 12.9% 11.9% 143% 9.8% 100.0%

Fall, 1987 18,431,480 8.3% 22.1% 1.8% 20.4% 13.4% 12.1% 12.2% 9.7% 100.0%

1. Special Use: consists of armories, physical education, audio/visual, radio-TV, demonstration, and field service spaces.
2. General Use Space: consists of assembly, exhibition, merchandising, recreation, and lounge spaces.
3. Support: consists of data processing, shop, storage, and other support spaces.

Source: California State University, Office of the Chancellor, Statistical Abstract, July 1987, p. 401, and updated material for
Fall 1987 from the Division of Physical Planning and Development, July 1989.

lectures more often in laboratories, in part because
of the lack of classroom space but also because need-
ed equipment -- particularly computers -- are avail-
able in laboratories but not in classrooms. Also,
since there are equipment deficiencies in many
classrooms (an absence of television monitors, slide
and overhead projectors, and demonstration facili-
ties), faculty often find that teaching can be im-
provrzl when conducted in a laboratory setting.

The trend toward using teaching laboratories as
classrooms is most easily seen in the California
State University, since that segment maintains the
most comprehensive and consistent utilization in-
formation. Display 13 shows an array of space use
for Fall 1987 and indicates that 19.8 percent of all
lecture full-time-equivalent enrollment is now gen-
erated in other than lecture spaces, with 12.3 per-
cent coming from teaching laboratories. Altogeth-
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er, lecture full-time-eluivalent enrollment was pro-
duced in 49 room types other than classrooms.

There is no way to determine if these percentages
represent a major change from 1970 and earlier
practices, but there is strong anecdotal evidence
from the focus groups that a change has occurred.
In part, that may be due to differences in pedagogi-
cal philosophy, but MGT noted that the "inability to
justify new space or modify existing space may be-
gin to drive curriculum .." (ibid).

alization patterns

As noted earlier, the California State University
annually develops the most comprehensive utiliza-
tion information of any of the segments, and those
data reveal some interesting patterns that are re-



DISPLAY 11 Percent Distribution of Non-Residential Assignable Square Feet by Type of Space at
the California State University, Fall 1987 and Fall 1970

Support (9.7%)

General Usc (12.2%)

Special Use (12.1%)

Library (13.4%)

Support (13.4%)

General Use (4.2%)

Special Use (11.3%)

Library (10.3%)

FALL 1987

FALL 1970

offices (19.4%)

Special Use Armories. P.11, Audio Visual, Radoo-TV, Demonstration, Maki Senior
t,erteral Uss - Assembly, Exhibition, Merchandinng, Recreation. and Lounp Spacer,
Suorort Space Data Processing, Shope, Storage, Other.

Source. Display 10.

Teaching Labs (22.1%)

Research Labs (1.8%)

Offices (20.4%)

Classrooms (12.1%)

Teaching Labs (26.9%)

Research Labs (2.4%)
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DISPLAY 12 Percent Distribution of Non-Ref!idential Assignable Square Feet by Type of Space at
the California Community Colleges, Fall 1988 and Fall 1969

All Other (43.8%)

All Other (38%)

FALL 1988

Claurooms (13.7%)

Offices (13.5%)

FALL 1969

Teaching Laboratories
(29.0%)

Offices (12%)

Source: CCHE, 1971; and Chancellor's Office, 1989.
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DISPLAY 13 Full-Time-Equivalent Students of the California State University Arrayed by Method
of Instruction and Room Type, Fall 1987

Room
Code Room Type

Lest ure
FTE

Activity Activity
Laboratory Lecture Laboratory

FTE FTE FTE

Independent
Study
FTE

Other
FrE Totals

01 Lecture 160,319.5 417.2 439.9 1,654.4 381.1 512.6 163,724.7
10 Teaching Lab 21,189.3 7,735.4 168.8 5,910.4 244.9 703.4 35,952.2
11 Teaching Lab Srvc 359.2 62.3 0.0 61.3 10.6 7.2 500.6
16 Research Lab 682.0 99.7 0.0 11.2 13.2 9.0 815.1
17 Research Lab Srvc 3.8 2.2 0.0 8.8 0.7 0.0 15.5
19 Self Inst Cmp Lab 1,335.9 109.0 0.7 199.0 0.2 4.4 1,649.2
20 Self hist Labors. 823.0 13.8 4.2 63.5 4.8 65.3 974.6
21 Music Practice Std 127.2 0.0 7.2 12.4 4.1 11.9 162.8
22 Phys Ed-Indoor 354.4 13.4 0.0 176.1 0.0 2,022.8 2,566.7
23 Phys Ed-outdoor 0.0 0.0 0.0 0.0 0.0 2,475.2 2,475.2
25 Animal QUiners 0.0 2.6 0.0 0.0 0.0 0.0 2.6
26 Greenhouse 1.2 2.0 0.0 0.0 0.0 0.0 3.2
27 Spcl Educ Space 467.3 2.7 0.0 2.3 3.3 0.0 475.6
111 Radio/IV 2373 31.0 0.0 42.9 0.0 9.2 320.6
29 Spcl Purpose Space 1,641.4 18.1 1.0 86.3 26.1 82.7 1,855.6
30 Profess Faculty 156.8 0.9 0.0 17.6 60.3 3.0 238.6
31 Clrcl Faculty 27.2 0.0 0.0 0.0 10.8 5.5 43.5
32 Srvc Facility 49.6 0.0 0.0 0.9 0.0 0.0 50.5
35 Profess Fac/Admin 62.6 0.0 0.0 0.0 28.5 6.7 97.8
36 Clrcl Fac/Mmin 285.6 0.6 1.7 8.0 328.3 9.2 633.4
37 Srvc, Fac/Admin 2.6 0.0 0.0 1.9 2.2 5.2 11.9
40 Protest. Admin C 0.0 0.0 0.0 0.0 0.0 0.8 0.8
41 Clerical Admin Off 15.4 0.0 0.0 0.8 0.0 0.0 16.2
42 Service, Admin Off 140.2 0.0 0.0 0.0 1.0 0.0 141.2
45 Student Off, Gen 128.7 0.0 0.0 0.6 0.0 2.1 131.4
47 Student Off, Srvc 0.0 0.0 0.0 19.2 0.0 0.0 19.2
49 Other Office 44.4 0.0 0.0 0.0 3.8 3.6 51.8
51 Conference Room 426.3 0.8 0.0 26.1 20.3 14.8 488.3
52 Lounge 0.0 0.0 0.0 0.0 4.2 0.0 4.2
53 Recreation 8.8 7.2 0.0 0.0 0.0 0.0 16.0
56 General Storage 16.8 3.5 0.0 1.2 4.4 0.0 25.9
57 Warehouse 0.0 93 0.0 0.0 0.0 0.0 9.5
63 Other Spcl Stdy Ar 46.1 0.0 0.0 2.4 0.0 2.2 50.7
66 Stacks-Student 235.6 0.0 0.0 0.0 2.0 2.6 240.2
70 Museum/Gallery 181.2 17.2 0.0 2.0 2.0 0.0
75 Auditoria 2,041.7 4.0 0.0 111.7 9.6 122.0 2,289.0
77 Stage 49.7 0.0 0.0 3.5 0.0 2.7 55.9
79 Auditorium Srvc 195.6 5.2 0.8 42.5 0.4 26.6 271.1
81 Locker Room 11.4 25.1 0.0 0.0 4.4 0.0 40.9
83 Main/Repair 443 2.7 0.0 0.0 0.0 0.0 47.2
84 Field Area 43 17.6 0.0 2.8 0.0 0.0 24.9
85 Other Sports 549.6 11.9 8.9 19.6 83.7 734.7
91 Student Use 129.1 0.0 6.1 123 0.0 148.7
92 Adminis Use 59.7 1.3 3.8 11.4 0.0 0.0 76.2
93 Faculty Use 18.3 0.0 0.0 3.2 0.0 0.0 213
99 Other 877.7 0.0 0.0 22.6 0.0 2.8 903.1

Outdoor 199.9 33.9 6.6 53.4 140.2 13.6 447.6
To Be Announced 5,728.1 257.7 95.2 817.3 6,846.3 1,688.8 15,433.4
Off Campus 299$ 10.8 0.0 14.7 796.3 412.9 1,534.2
Total 199,578.9 8,919.3 744.9 9,466.9 8,973.6 8,3123 235,996.1
Total 199,578.9 8,919.3 '744.9 9,466.9 8,973.6 8,3123 235,996.1

Percent lecture in lecture 80.2% Percent lecture outdoors 0.1%
Percent lecture in all type labs 12.3% Percent lecture to be announced 2.9%
Percent lecture in all other 4.3% Percent lecture off-campus 0.1%

Total lecture 100.0%

Source: The California State University, 1987
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fleeted in displays 14-19. Available data from the
University of California reveal patterns very simi-
lar to those in the State University, at least during
the 8 a.m. to 5 p.m. time period. The community
colleges have not yet developed a formal data sys-
tem to measure utilization, but from the focus
groups, it seen s clear that their pattern of class-
room usage also closely parallels the pattern in the
State University.

During the debates on Assembly Concurrent Reso-
lution 151, its proponents based their arguments on
two primary premises, first that classrooms could be
used in the evening (5 p.m. to 10 p.m.) at the same
rate (75 percent of the available hours) as during
the day, and second that the utilization experience
at two State University campuses -- Long Beach
and Fullerton -- was representative of the entire
system. Both of those premises now appear to be
faulty. In its final report, MGT stressed that the aca-
demic enterprise is so complex that it is difficult to
apply general utilization rules across the board.
Just as the three public segments in California have
very different missions, so also do campuses within
those systems live with circumstances that make
classroom utilization standards more, or less, pos-
sible to achieve. As an example, campuses with
large evening degree programs will have a far eas-
ier time meeting the utilization standard than those
without such programs. Campuses where a large
proportion of the students work and attend school
part time will have a very difficult time scheduling
classes in the late afternoons, and all campuses will
have difficulty on Friday afternoons and evenings.
Campuses where the match between course size and
room size is poor will also exhibit lower utilization
rates than campuses where the fit is better. Final-
ly, impacted campuses may often meet or even ex-
ceed the standard, while underenrolled campuses
will show very poor utilization rates.

Concerning impaction, Displays 14 and 15 show the
differences in utilization rates in the California
State University for Fall 1987 compared to physical
plant capacity and capacity enrollment. The corre-
lation coefficient shown on the bottom of Display 14
is 0.83, which indicates a very close at between im-
paction and utilization. This is also shown in the
upper right portion of Display 15. Display 16 shows
a summary of State University utilization for Fall
1987 by campus, with Displays 17, 18, and 19 show-
ing graphic presentations of the patterns of weekly
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.00m hours, station occupancy percentages, and
weekly station hours. Display 20 shows classroom
utilization for the University of California's Davis
campus throughout the day. While room use and
station occupancy are not comparable indices, it
will nevertheless be observed that the use patterns
in the two segments are relatively similar, except
that the State University's evening program gener-
ates far greater utilization than does the Davis cam-
pus during late hours. On Friday afternoons, class-
rooms are generally not in use. (Display 7 on page
39 above showed actual utilization data by room
size for the Davis campus as well as Santa Cruz.)

As noted above, another factor that can influence
utilization success is the match between room and
course size. In its final report, MGT provided a hypo-
thetical example of how this match can work, and
Display 21 borrows from that example to illustrate
how utilization levels can deteriorate when the fit
between rooms and courses is not good. This display
indicates that while 1,711 courses are taught in
rooms with between 0 and 40 seats, there is a need
for space for 2,422 courses in rooms of that size. The
result is tha smaller courses are moved to larger
classrooms, where station occupancy, and ultimate-
ly, weekly station hours, suffer. This can produce
an effect where a campus is actually meeting the
weekly room hour component of the utilization for-
mula, but still cannot achieve the 35 weekly station
hour standard because of below standard occupancy
rates.

Comparison to national norms

As is well known, California pioneered the use of
space and utilization standards in higher education
and developed the widely copied space factor formu-
la in 1966 that combines the space-per-station stan-
dard with the utilization standard to produce a giv-
en number of assignable square feet per weekly stu-
dent contact hour. It has been suggested that other
states not only copied the formula but also the num-
bers in the formula, yet the data from NiGr's nation-
al survey appear to suggest a different conclusion.

Had the numbers in the formula -- the classroom
standards themselves -- merely been adopted on a
wholesale basis elsewhere, those standards should
be relatively similar, yet such is not the case. For
example, the variance between lower-division sten-
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DISPLAY 14 Utilization Analysis for the California State University, Fall 1987 Totals

Campus
Physical
Capacity

Capacity
Enrollments

Enrollment as
a Percent of

Capacity

Percent of
Util Standard

Achieved

Northridge 17,201 19,798 115.1% 91.4%
Sacramento 15,177 16,683 109.9% 93.0%
Fresno 11,937 13,113 109.9% 94.7%
Long Beach 19,804 21,712 109.6% 109.3%
San Diego 21,580 23,525 109.0% 97.8%
Pomona 12,333 13,275 107.6% 96.3%
Chico 11,973 12,474 104.2% 99.5%
Fullerton 14,947 15,518 103.8% 96.2%
San Francisco 16,348 16,807 102.8% 90.7%
San Luis Obispo 13,132 13,334 101.5% 97.3%
San Bernardino 4,140 4,171 100.7% 106.7%
Humboldt 5,990 5,361 89.5% 68.3%
Bakersfield 3,099 2,725 87.9% 94.5%
Sonic taus 3,696 3,049 82.5% 79.6%
Dominguez Hilts 6.533 5,036 77.1% 60.8%
Hayward 10,1157 8,199 75.5% 68.8%
Sonoma 5,288 3,921 74.1% 62.6%
Los Angeles 20,136 12,197 60.6% 65.3%

All Campuses 214,171 210,898 983% 90.0%

Correlation Coefficient between the percentage columns equals .83.

Source: California State University, Division of Physical Planning and Development

DISPLAY 15 Comparison Between Campus Enrollments and Capacities, and Weekly Station Hour
Experience in the California State University, Fall 1987
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DISPLAY 16 Classroom Utilization Analysis for the California State University, Showing Weekly
Room Hours (wRii), Station Occupancy Percentage (SOP), and Weekly Station Hours
(wsH), Fall 1987

Campus

Monday Tuesday Wednesday_

WRH SOP WSH WRI1 SOP WSH WRH SOP WSH WRH SOP WSH WRH SOP WSH

Bakersfield 9.305 83.0% 7.764 9.365 793% 7.41'A 8.671 82.4% 7.173 9.317 81.1% 7.541 3.964 45.5% 3.177

Chico 9.956 80.3 7.712 10.781 69.3 1.6)5 10.374 70.6 7.482 9.682 73.6 7.289 6.185 169.8 4.648

Dominguez Hills 7.713 61.6 4.802 8.208 65.6 5.378 7.604 60.6 4.658 7.898 65.8 5.213 2.386 423 1357

Fresno 10.429 63.3 6.933 10.712 65.9 7.259 10.676 64.6 7.195 9.951 653 6.802 6.634 71.8 4.944

Fullerton 10.235 71.9 7.487 10.844 72.2 7.901 10.407 71.6 7336 9.794 74.3 7.413 3.947 53.2 3.332

Hayward 8.458 58.9 5.395 8.303 58.1 4.977 8.425 58.6 5.346 7.439 59.0 4382 5.052 39.9 3.770

Humboldt 7.612 633 5.008 8.656 60.7 5.373 7.638 62.7 4.846 8.194 58.2 5.115 5.314 503 3357

Long Beach 9.692 85.4 8.444 10.027 87.2 8.980 9.492 85.1 8.281 9.663 88.1 8.749 3.890 74.6 3.732

Los Angeles 8.164 67.4 5.466 8360 69.3 5.978 8.087 66.3 5.316 8.362 673 5.694 1.260 41.7 0.814

Northridge 9.082 69.4 6.631 9.952 71.3 7.338 9.599 71.1 7.115 9.171 68.7 6.661 5.094 52.2 4.259

Pomona 10.008 733 7.649 9.174 69.6 6.532 10.047 73.7 7.677 8.844 68.6 6.309 5.663 58.0 4.596

Sacramento 10.147 65.3 6.858 11.106 69.1 7.815 10.309 63.5 6.816 10.433 68.6 7.389 5.446 58.0 4.151

San Bernardino 9.366 86.3 8.075 10.411 81.9 8.423 9.375 85.9 8.036 10.385 82.0 8.426 4.426 54.5 4.381

San Diego 9.232 75.3 7.154 9.796 81.2 8.107 9378 72.1 7.150 9.219 77.6 7.469 5.029 68.4 4.349

San Francisco 10.944 60.5 6.766 11.504 64.2 7301 10.892 60.3 6.724 10.911 62.7 7.035 5.830 523 4.044

San Luis Obispo 10.387 69.4 7368 9.681 73.7 7.099 10.262 74.7 7378 9.131 68.7 6.648 6.364 53.3 4.685

Sonoma 7.294 66.1 4.889 7.286 75.2 5.328 8.362 58.9 5.020 7.012 67.8 4.776 2.978 35.8 1.881

Stanislaus 10.035 623 6.735 9.398 563 5.431 10.128 62.0 6.643 8329 52.6 4.762 5.450 44.7 4.287

MI Campuses 9.524 70.2% 6.872 9.898 70.6% 7.208 9447 69.1% 6.870 9.306 69.5% 6.793 4.812 59.3% 3.784

Source: California State University, 1987

dards for the state with the most generous
dards versus that with the most strict standards
varies by 67.4 percent for lower-division research
university classrooms, 64.4 percent for state utiiver-
sity classrooms, and 32.2 percent for community col-
lege classrooms. Comparable percentages are
observable for upper-division and graduate spaces.

There is also no category of space (classrooms,
teaching laboratories, etc.) where the standards
currently in use in California are more divergent
from national practice. Displays 22 through 27 on
pages 51 Iiiough 55 show the results from MGT's
survey, ant .ase results are more striking than for
the comparisons of any of the three other types of
space under consideration in this project. For the
research university prototype system, mean nation-
al standards provide for about 65 percent more
classroom space than do the current standards in

California, with the comparable percentages for the
State University and community college prototype
institutions recorded at about 55 to 60 percent.

It can always be argued, of course, that California
remains the leader in its insistence on high levels of
utilization and that other states have merely failed
to keep up with its unique experiment in stringen-
cy. There is probably a degree of truth in this asser-
tion, since the available national utilization data
suggest that California not only has the strictest
standards, it also utilizes its classrooms most effi-
ciently. The Commission noted this phenomenon in
Time and Territory, where the preliminary data de-
velc ded in 1985 seemed to indicate that actual utili-
zation failed to meet the standards in any state, re-
gardless of what those standards were. Conse-
quently, while the utilization data developed by the
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DISPLAY 17 Weekly Room Hour Utilization for California State University Classrooms, Fall 1987
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DISPLAY 18 Station Occupancy Percentage for California State University Classrooms, Fall 1987
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DISPLAY 19 Weekly Station Hour Utilization for California State University Classrooms, Fall
1987

160.0%

140.0%

120.0%

100.0%

80.0%

60.0%

40.0%

20.0%

0.0%

8 - 9

am

9 - 10 10 -

11

Sourer. Ca Noma State University, 19011

11 - 12.1
12 Pm

1 - 2 2 - 3 3-4 4 - 5 5 - 6 6 - 7 7 - 8 8 - 9 9 - 10

Time of Day

Monday

Tuesday

Wednesday

Thursday

Friday

Standard

DISPLAY 20 Weekly Room Hour Utilization at the University of California, Davis, Fall 1987
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DISPLAY 21 Comparison of Actual Rooms Versus Rcoms Needed for Class Sizes Under Different
Room Use Assumptions on a Hypothetical Campus

(1) (2) (3) (4) (5) (6) (7) (8)

# Courses with # Rooms Net Need for # Rooms Net Need for
# Rooms # Courses' Enrollment Needed Classrooms Needed Classrooms

Size of that Taught in of that Based on Based on Based on Based on
Category Size Those Rooms2 Size 36 hrs/wk3 36 hrs/wk 53 hrs/wies 53 hrs/wk

0 - 40 114 1,711 2,422 166 +52 113 -1
41 - 60 37 605 185 13 -24 9 -28
61 - 100 26 326 169 12 -14 8 -18
101 - 200 16 185 140 9 -7 7 -9
201 and over 12 159 70 5 -7 4 -8

Taal 205 Z986 2,986 205 0 141 -64

1. Primary and secondary (e.& lab, discussion) sessions.
2. General assignment classrooms and seminar rooms.
3. Based on the cct......11 average assignment pattern of 14.56 sections per room.
4. Based on the actual average assignment pattern adjusted to 53 hours per week room use or 21.44 sections per room.

Source: MGT Consultants, 1989c, p. 21,

DISPLAY 22 Natonal Survey Comparisons of Assignable Square Feet per Full-Time Equivalent
Student for Classrooms (Research Unive.-sity Prototype)

Assignable Square Feet per Full-Time-Equivalent Student

1,62112hili2n
Normalized

State Factor

Upper DMsiork aradt, Gradrir
Normalized

State Factor
Normalized

State Factor
Normalized

State Factor

NH 13.49 NH 12.26 NH 8.37 NH 8.37
KS 12.65 . KS 11.49 KS 7.86 OK 8.30
NE 12.45 NE 11.32 NE 7.73 MD 7.95
VA 12.27 VA 11.15 VA 7.62 KS 7.86
WI 12.08 WI 10.98 OK 7.58 NE 7.73
MD 11.57 OR 10.44 Wi 7.49 VA 7.62
OR 1130 OK 10.40 MD 7.18 7.49
OK 11.45 MD 9.95 OR 7.13 ONT 7.37
UT 10.70 UT 9.73 TN /.03 OR 7.13
ONT 10.68 ONT 9.17 UT 6.65 IN 7.03
TN 10.22 NJ 8.99 oNr 6.63 CO 6.82
NJ 9.89 TN 8.7S CO 6.14 011 6.69
CO 9.88 CO 8.48 NJ 6.14 UT 6.65
OH 9.73 OH 8.37 OH 6.04 NJ 6.14
FL 8.06 FL 7.33 FL 5.33 FL 5,84

Mean 11.11 Mean 9.92 Mean 6.99 Mean 7.27
(Excluding Calif) (Excluding Calf) (Excluding Calif) (Excluding Calf)
Median 11.07 Median 9.84 Median 7.08 Median 730
(Excluding Calif) (Excluding Calif) (Excluding Calif) (Excluding Calif)

California 6.73 California 6.16 California 4.23 California 4.23

Source: MGT, 1989a
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DISPLAY 23 Comparison of Assignable Square Feet (AsF) per Full-Time-Equivalent Enrollment
(FTE) for Classrooms Among the Surveyed States with Classroom Standards in the
Research University Prototype, Lower Division and Upper Division
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California segments lead to the conclusion that the
existing standards cannot be met, there is a strong
case to he made for setting the standards at a level
that is both stricter than national norms and chal-
lenging to campus space planners. In establishing a
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53-hour-room-use standard, the Legislature may
have gone too far, but it may also have been on the
right track.



DISPLAY 24 National Survey Comparisons of Assignable Square Feet per Weekly Student Contact
Hour for Classrooms (State University prototype)

LEMMA/12M
Normalized

State Factor

Upper Division;

Factor

gpjluatek
Normalized

State Factor
Normalized

State

NH 0.906 NH 0.906 NH 0.906
KS 0.849 KS 0.849 KS 0.849
NE 0.837 NE 0.837 NE 0.837
W1 0.811 WI 0.811 WI 0.811
VA 0.806 VA 0.806 VA 0.806
OR 0.772 OR 0.772 OK 0.801
OK 0.767 OK 0.767 OR 0.772
UT 0.742 trr 0.742 UT 0.742
MD 0.733 MD 0.733 MD 0.690
ONT 0.685 OlsIT 0.685 NJ 0.672
NJ 0.672 NJ 0.672 ONT 0.645
TN 0.648 TN 0.648 CO 0.634
CO 0.634 CO 0.634 TN 0.611
OH 0.618 OH 0.618 OH 0.583
FL 0.551 FL 0.551 FL 0.565

Mean (ExcL Calif.) 0.735 Mean (ExcL Calif.) 0.735 Mean (ExcL Calif.) 0.728
Median (Excl. Calif.) 0.737 Median (ExcL Calif.) 0.737 Median (ExcL Calif.) 0.716

California 0.462 California 0.467 California 0.467

Source: MGT, 19894

Constructing a new
classroom utilization standard

ommqlppIemlIFIM

One of the major purposes of this study was to estab-
lish space and utilization standards that are both
strict and reasonable. Concerning classrooms, the
existing standards certainly meet the first criterion,
but fail on the second. As noted earlier, when As-
sembly Concurrent Resolution 151 was approved in
1976, its primary purpose was not to increase utili-
zation per se but to reduce the need for additional
construction by substantially increasing capacity.
In all probability, that goal was only partially
achieved, since the utilization rates established in
that year have never been achieved. Where ACR
151 created a theoretical increase in classroom ca-
pacity of some 56 percent, actual capacity was prob-
ably increased only marginally, particularly in the
State University where the 1969 utilization data do
not differ substantially from the numbers reported
in 1987. Given that fact, the real effect of ACR 151
must be questioned.

From the evidence accumulated in this project, it
seems clear that the true effect of the increase in the
classroom utilization standard was to create pres-

5ures on other types of facilities -- particularly
teaching laboratories. Since the teaching laborato-
ry utilization standard was increased by only 10
percent (see Part Five), while the classroom stan-
dard increased 56 percent, it became relatively eas-
ier tojustify teaching laboratory space.

Another factor is that capital outlay appropriations
tend to be determined far more by political and fis-
cal realities than by the standards themselves. Ob-
viously, if the people of the State are unwilling to
approve bond issues, facilities will not be built, yet
even if bond issues are approved, the Legislature
must always face the problem of competing requests
from other agencies. In addition, as noted earlier,
the financial markets can only absorb a given level
of bond sales in any year, and since total capital out-
lay requests from all agencies inevitably exceed
that absorption rate, there will always be a natural
restriction on construction projects. Clearly, such
restrictions tend to diminish the effect space stan-
dards have on the total amount of money appropri-
ated for capital outlay projects.

What space standards can do, however, is establish
priorities within overall capital construction plans.

f' ,
C



DISPLAY 2 5 Comparison of Assignable Square Feet (ASF) per Weekly Student Contact Hour
(WSCH) for Classrooms Among the Surveyed States with Classroom Standards in the
State University Prototype -- Lower Division and Upper Division
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Between 1970 and the present, it is now elear that
the standards have conferred a very low priority to
classroom construction, with relatively higher
priorities for other kinds of space. Since classrooms
are the least expensive kind of space to build, the re-
sult has been fewer square feet of construction than
would otherwise have been built. Had the standard
not been raised to such a high level in 1970, there is
no doubt that a greater amount of classroom space
would have been constructed, with a proportionate

54

decrease in other kinds of facilities. Thus, rather
than saving the State money, the restrictive stan-
dards applied to classrooms have probably had the
effect of increasing costa overall. To put this an-
other way, the creation of a standard that cannot be
met -- and the 17 years of experience with the exist-
ing classroom standard clearly indicate that it is
unmeetable -- only has the effect of transferring in-
struction to other, more expensive kinds of facili-
ties. Relaxing the standard to a level that is strict

c
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DISPLAY 26 National Survey Comparisons of
Assignable Square Feet per Weekly Student
Contact Hour for Classrooms (Community
College Prototype)

Lower Division

State
Normalized

Factor

Wisconsin 0.852
Utah 0.803
Virginia 0.727
New Jersey 0.672
Florida 0.619
Washington 0.555
Ohio 0.552
Maryland 0.515
Tennessee 0.500
Colorado 0.448

Mean(Excluding California) 0.624
Median (Excluding California) 0.555

California 0.429

Source: MGT,1989a.

but meetable should go a long way toward redress-
ing the current imbalance.

The left column of Display 28 shows California
State University utilization data for the Fall 1987
term arrayed by time blocks and compared to the
existing 35-weekly-station-hour standard. Other
years could be compared, but they are not sufficient-
ly different from 1987 to justify the effort The
right-hand column of the display also contains a de-
lineation of the new classroom standard. In viewing
this display, as well as some of the previous charts,
it is clear that while it is relatively easy to exceed
the standard at certain times of the day, it is virtu-
ally impossible to meet it at others. From this, it is
then possible to construct a new standard that is
more strict than national norms by a considerable
degree but also meetable except in cases where a
campus is seriously underenrolled in comparison to
its physical plant -- in which case it is unlikely that
it would need new classrooms anyway.

The utilization standard suggested in Display 28 is
for 30 weekly station hours in each of the three seg-
ments, and it is based on three basic premises:

First, from the comprehensive utilization data
provided by the State University, the available

DISPLAY 27
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DISPLAY 28 Existing and Suggested Classroom Utilization Standards, Based on Fall 1987
California State University Utilization

Current Fall 1987 Utilization Pattern

8ani-Noon Noon-5pm 5p111-10pm Totals

Sumested Utilization Pattern

8am-Noon Noon-5p6pm-lOpm Totals

MONDAY

Hours Available 4 5 5 14 4 5 5 14

Weekly Room Hours 3.270 3.507 2.734 9311 3.200 3.500 2.500 9.200

Station Occupancy Percentage 84.0% 68.0% 61.4% 72.0% 80.0% 70.0% 60.0% 70.8%

Weekly Station Hours (WSH) 2.750 2.416 1.682 6.848 2.560 2.450 1.500 6.510

WSH % of Current Standard 137.5% 96.6% 67.3% 97.8% 128.0% 98.0% 60.0% 93.0%

TUESDAY

Hours Available 4 5 5 14 4 5 5 14

Weekly Room Hours 3.196 3.767 2.921 9.884 3.200 3.500 2.500 9.200

Station Occupancy Percentage 82.4% 71.6% 62.7% 713% 80.0% 70.0% 60.0% 70.8%

Weekly Station Hours 2.636 2.719 1.831 7.186 2.560 2.450 1.500 6.510

WSH % of Current Standard 131.8% 108.8% 73.2% 102.7% 128.0% 98.0% 60.0% 93.0%

WEDNESDAY

Hours Available 4 5 5 14 4 5 5 14

Weekly Room Hours 3.253 3.524 2.855 9.632 3.200 3.500 2.500 9.200

Station Occupancy Percentage 83.8% 673% 593% 69.3% 80.0% 70.0% 60.0% 70.8%

Weekly Station Hours 2.731 2.411 1.698 6.840 2.560 2.450 1300 6.510

WSH % of Current Standard 136.6% 96.4% 67.9% 97.7% 128.0% 98.0% 60.0% 93.0%

THURSDAY

Hours Available 4 5 5 14 4 5 5 14

Weekly Room Hours 3.152 3.674 2.478 9.304 3.200 3300 2.500 9.200

Station Occupancy Percentage 82.2% 71.4% 60.2% 703% 80.0% 70.0% 60.0% 70.8%
Weekly Station Hours 2.594 2.647 1.494 6.735 2.560 2.450 1.500 6.510

WSH % of Current Standard 129.7% 105.9% 59.8% 96.2% 128.0% 98.0% 60.0% 93.0%

FRIDAY

Hours'Available 4 5 5 14 4 5 5 14

Weekly Room Hours 2.907 1.825 0.054 4.786 3.200 2.000 0.000 5.200

Station Occupancy Percentage 82.7% 64.8% 41.8% 61.7% 80.0% 70.0% 0.0% 76.2%
Weekly Station Hours 2.413 1.259 0.025 3.697 2.560 1.400 0.006 3.960

WSH % of Current Standard 120.7% 50.4% 1.0% 52.8% 128.0% 56.0% 0.0%. 56.6%

TOTAL

Hours Available 20 25 25 70 20 25 25 70

Weekly Room Hours 15.778 16.297 11.042 43.117 16.000 16.000 10.000 42.000

Station Occupancy Percentage 83.0% 68.7% 57.1% 68.6% 80.0% 70.0% 48.0% 71.4%
Weekly Station Hours 13.124 11.452 6.730 31.306 12.800 11.200 6.000 30.000

WSH % of Current Standard 131.2% 91.6% 53.8% 89.4% 128.0% 89.6% 48,0% 85.7%

Source: California State University, 1988; and CPEC staff analysis.
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data from the University of California, and the
anecdotal comments generated from the commu-
nity college focus groups, morning room-hour uti-
lization often exceeds the existing standard by a
wide margin, while afternoon utilization tends to
be slightly below the standard, with major fall-
offs after 2 or 3 p.m. Evening utilization in the
State University and the community colleges is
generally below the standard, but is insignificant
at the University of California, except for Uni-
versity Extension activity.

Second, station occupancy percentages tend to be
highest in the morning, less in the afternoon, and
less still in the evening.

Third, utilization falls to very low levels on Fri-
day afternoon, and is virtually nonexistent on
Friday evening.

By comparing the assumptions underlying the 35-
hour standard established by the Legislature in
1970, and the 30-hour standard proposed here, it
can be seen that the differences are not as great as
might at first be thought, The five-weekly-station-
hour difference is drawn primarily from two sources
-- the elimination of Friday evenings as a compo-
nent of the standard, which eliminates 2.5 hours of
usage, and the slightly lower expectations for Fri-
day afternoon and all of the evenings, which pro-
dutes the other 2.5 hours.

As noted earlier, the existing California classroom
standard is composed of four components: weekly
room hours, station occupancy percentage, weekly
station hours, and assignable square feet per sta-
tion. In the eational survey, MGT gathered data on
all of these indices, and found that California's stan-
dard of 15 ass.gnable square feet per student station
tended to be somewhat lower than the rest of the na-
tion. Display 29 recreates the data developed by
MGT for this one element of the standard, and while
some states use the same 15 assignable square feet
standard as California, others, such as the Florida
Community Colleges, have gone as high as 25.

The argument for differential assignable square
feet/station standards -- those that vary by the type
of lecture space being constructed -- stems largely
from the fact that large classrooms require less
square feet per station than small ones. An exam-
ple of this was illustrated in Time and Territory,
which showed design guidelines for lecture spaces
in Texas that started as low as 8.2 to 8.6 assignable

square feet/station for large lecture halls, to 20 as-
signable square feet/station for seminar or confer-
ence rooms. From this example, it can be seen that
when a campus has a significant number of audito-
ria or large lecture halls, its space needs tend to be
reduced. At present, the University of California's
lecture areas average closer ;-9 14 assignable square
feetIstation than 15, while the State University's
average, with its preponderance of smaller class-
rooms, is 15.8. Comparable figures for the cornmu-
nity colleges are not availeole, but if the pattern
holds true, it is probable that the assignable square
feet/station in that segment also exceeds 15, and
quite probably should.

In spite of this, ten of the 17 states shown in Display
29 (including Ontario) have opted for a single as-
signable square feet/station standard, and if the ba-
sic philosephy of the space standards project is
maintained -- that space standards should be kept
as simple as possible and should not become design
standards -- it may still be advisable to use a single
number for all three segments. Arguably, this gives
the University of California an advantage, but
when it is considered that the University has virtu-
ally no evening program, and therefore may not be
able to meet the utilization standard, a single stan-
dard for both assignable square feet/station and uti-
lization may still be appropriate. Without doubt,
such suitability would not obtain if the standards
are used as design criteria, but if plans are closely
geared to needs, and exceptions made in appropri-
ate and well-justified circumstances, the single-
number approach should work better than variable
standards that need constant adjustment.

The final element of the classroom standard is sup-
port space, which is currently expressed as a per-
centage of classroom assignable square feet arrayed
by discipline. Volume H of Mar's national survey
contains several tables indicating how this space is
assigned, and at present, it produces an additional
7.1 percent for the University of California and 7.7
percent for the State University, with no allowance
for the community colleges. It is proposed, princi-
pally for reasons noted in the next paragraph, that
10 percent Se added for all three segments. This
would not represent a change in many disciplinary
categories, but it would have the effect of increasing
total space by a few percentage points.

hA the focus groups, a consistent complaint was the
lack of support space in virtually every space cate-

C ;
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DISPLAY 29 Assignable Square Feet per Student Station Standards Among the Surveyed States
in the MGT National Survey

State and Institutional Type

Assignabk
Square Feet
per Station State and Institutional Type

Assignable
Square Feet
per Station

California Oklahoma 16.0

Community Colleges 15.0 Oregon 15.0

California State University 15.0 Tenneuee 15.0

University of California 15.0 Utah
Colorado 15.0 University 16.0

Florida Masters Deme/4 yr. Institution 16.5

Community Colleges 25.0 Community Colleges 17.0

Univeisities 22.0 Virginia

Kansas 15.0 Two-Year Institutions
Maryland < 2,500 Enrollment 16.0

Universities 17.6 > 2,500 Enrollment 15.0

Community Colleges 16.3 Comprehensive Colleges
Nebraska 16.0 < 2,500 Enrollment 16.0

New Hampshire 16.0 > 2,500 Enrollment 15.0

New Jersey 16.0 Doctoral Granting Institutions 15.0

New York Washington
CUNY Community Colleges

Typical Classroom 16.0 < 1,000 Enrollment N/A
Large Lecture Halls 12.0 > 1,000 Enrollment 18.0

Ohio Wisconsin 16.0

'No-Year Colleges Ontario, Canada 15.0

Technical Colleges 18.0

Source: MG1', 1989.

DISPLAY 30 Comparison of New California Classroom Standards With Standards in the
Surveyed States for the Research University Prototype -- Lower Division
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DISPLAY 31 Comparison of New California Classroom Standards with Standards in the Surveyed
States for the State University Prototype -- Lower Division
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States for the Community College Prototype
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gory, inchiding classrooms. MGT commented on this
fact at some length in its final report, noting that
"Substantial increases in the use of film, video tape,
in-class demonstrations, and interactive computer
instruction have increased the need for media sup-
port space" (MGT, 1989c, p. 37). Within the individ-
ual focus-group discussions, this theme was men-
tioned repeatedly, with faculty in most disciplines
commenting on the need for storage areas, no' only
for electronic and video equipment, but also for art
supplies, chemicals, other hazardous materials, set-
up areas, and security.

Displays 30 through 32 on the two previous pages
show the effect of the suggested new standards in
comparison to the national data, with only lower di-
vision shown; the comparison for higher levels of in-
struction is similar. It is proposed that the 15 as-

60

signable square feet/station standard remain un-
changed, but that a 10 percent allowance for sup-
port/storage areas be applied to the standard in
each of the segments. Concerning the utilization
standard, an alteration is propoqed from the current
formula of 53 weekly room hours at 66 percent
utilization, to a room hour expectation of 42 hours,
with a higher station occupancy percentage of 71.4
percent. The station occupancy percentage figure
may appear a little artificial in comparison to the 66
percent figure currently in use, but it has the use-
fulness of producing the suggested weekly station
hour figure of 30. In sum, the new formula is as fol-
lows:

15 AsF/Station .500 + 10% = .550 ASF/VIISCH
42 WRH X 71.4% SOP



Teaching Laboratories, NIPMININP

THE 1955 Restudy explored as much of the history
of utilization standards as possible, and discovered
that the utilization of both classrooms and teaching
laboratories was extremely low prior to World War
II, often encompassing only the morning hours,
with a strong bias towards class meetings on Mon-
day, Wednesday, and Friday. At the time, the Re-
study team was convinced that much greater utili-
zation could be achieved, and even though its con-
clusions regarding classrooms seem somewhat con-
servative today, its teaching laboratory standards
were far more realistic by current standards: 24
weekly room hours at 80 percent utilization at both
the lower- and upper-division levels. In proposing
this new standard, the Restudy team offered a num-
ber of caveats that are excerpted below (McConnell,
pp. 322-323).

It is obvious, of course, that an institution
whose enrollment is appreciably below its ca-
pacity will not have the student body to attain
these standards. However, they (the standards)
should be used as a basis for determining first
of all the present capacity of the physical plants
and on that basis to project future plant needs
based on estimated enrollments.

Utilization of present laboratory space is limit-
ed by a number of physical, as well as academic
factors. It may be that some present facilities,
in the University and the state colleges for
structural or other reasons, cannot be satisfac-
torily converted. This may mean that the Re-
study standards cannot be met for particular
buildings or laboratories and that this must ei-
ther be accepted or that the space must be re-
placed by more adequate facilities.

A standard expressed as an average percentage
of utilization cannot be applied inflexibly to all
laboratories, because their degree of utili7ation
is determined by different academic factors and
will vary from laboratory to laboratory.

The Restudy team also offered teaching laboratory
floor area standards for the first time, but did so in a
somewhat imprecise manner. Display 33 on page

.1111=11111111, MENsel

62 shows those standards, arrayed for nine disci-
pline categories in the California State Colleges and
the University of California on the basis of assign-
able square feet per full-time-equivalent studt.nt.
No comparable standards were proposed for the ju-
nior colleges at that time.

The use of assignable square feetifull-time-equiva-
lent student required the application of specified
student/faculty ratio assumptions. At the Universi-
ty of California, these were taken to be 30/1 for low-
er division, 20/1 for upper division, and 10/1 for the
graduate level. In the State Colleges, conversions
were applied based on the number of contact hours
necessary to generate a credit hour, with credit
hours then computed into full-time equivalents.
These generally ranged from a 2/1 to a 3/1 ratio in
teaching laboratories, depending on the discipline.
Such an approach tended to produce approxima-
tions rather than precision.

In 1966, the Coordinating Council recommended
major ithanges in this approach, arguing that utili-
zation should be based on a new formula founded on
weekly student contact hours (V/SCH) by level of in-
struction, and space-per-station standards arrayed
both by discipline and by level of instruction. That
approach produced the now familiar "space factor"
formulas and space-per-station allowances shown in
Displays 34 and 35 on pages 63 and 64.

There is little question that the Council's move to
weekly student contact hours as a basic unit of mea-
surement was .sound, since it obviated the need for
student-faculty ratios or credit-hour conversions, ei-
ther or both of which may lose accuracy over time.
The change to specific, rublished assignable square
feet/station standards was also an improvement in
that it permitted greater clarity in space allocations
by discipline. These allocations did not, however,
remain static, as a number of agreements between
the segments and the Department of Finance indi-
cate. The 1966 Coordinating Council space- per-
station standards are compared with the current
standards as reported by MGT in Displays 36, 37,
and 38 on pages 65-67.



DISPLAY 33 Standard Instructional Floor Areas per Student Recommended for Teaching
Laboratories for the State Colleges and the University of Cac:ornia by the 1955
Restu:ly of the Needs of Californit., in 1144zr Education

Auignable Square Feet per Pull-:ime-Equivalent Student

Agriculture

Arts and Crafts

Engineering

Languages and
Literature

Mathematics

Misc. Professions'

Biological Sciences

Physical Sciences

Social Sciences

Level of
Instruction

Lower
Upper
Graduate

Lower
Upper
Graduate

Lower
Upper
Graduate

Lower
Upper
Graduate

Lower
Upper
Graduate

Lower
Upper
Graduate

Lower
Upper
Graduate

Lower
Upper
Graduate

Lower
Upper
Graduate

Sezment
stile

Colleges

41

63
100

36
53
so

95
96

2

2

2

University of
California

41

63

36

95

96

a_

2

2

2 2

2 2--

152 --1

31

2

30

30
38

60

28

42
80

3

2
15

1. Allowance included under research laboratories
2. Allowance included in classroom area
3. Education, journalism, law, librarianship, social welfare

Source: McConnell, 1955, p. 345.

Another of the Coordinating Council's recommen-
dations was to create different utilization standards
for lower- and upper-division laboratories. It did so
on the basis of Fall 1963 data that indicated sub-

6 2

31

2

30

30

38

28
42

3

2

stantial differences between utilization in lower di-
vision labs versus utilization in all laboratories, as
shown in Display 39 on page 68. No data were col-
lected specifically for upper-division laboratories.
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DISPLAY 34 Space Factor Formulas for Teaching Laboratories in the Three California Public
Segments, 1966

Formula for deriving the standards:

Assignable Square Feet per Station (ASF)

Hours per Week X Station Occup. Percentage

Lower Division Formula (biological sciences):

551

23 X .85

Upper Division Formula (Social Sciences):

601

20 X .80

1, Display 36

X 100 z ASF/100 WSCH

X 100 z 260 ASF/100 WSCH

X 100 z 375 ASF/100 WSCH

In most cases, these data indicated substantial di-
vergences between the two levels, which led the
Council to conclude that differential standards were
appropriate. They consequently proposed the utili-
zation standards shown in Display 34, which calkA
for utilization rates of 21.25 weekly station hours
for lower-division laboratories (25 weekly room
hours with an 85 percent station-occupancy per-
centage), and 16.0 hours for upper-division labora-
tories (20 weekly room hours with an 80 percent
station.:occupancy percentage) -- a difference of 5.25
hours. Given the range between lower-division and
all laboratories of about three hours, the 5.25 dif-
ference was probably greater than necessary.

Evidence accumulated subsequently indicates that
the utilization differences between lower- and
upper-division teaching laboratories are not as
great as the Council thought. This is shown by the
data in Display 40 and the discussion in the next
section.

As noted in Part Two, the late 1960s saw a consider-
able increase in legislative interest in utilization
questions -- an interest that led to the passage of As-
sembly Concurrent Resolution 151 regarding class-
rooms in 1970 and the subsequent adoption of
Supplemental Budget Language in 1973 that in-

creased the lower-division teaching laboratory utili-
zation standard from 25 to 27.5 weekly room hours
and the upper-division standard frcm 20 to 22. Sta-
tion occupancy percentages were unaffected, as
were the various space-per-station allowances.
These standards, of course, have remained in effect
ever since.

Teaching laboratory utilization trends

The only reliable teaching laboratory utilization
data come from the California State University's
annual report on the subject, which has an
eighteen-year history. Display 40 on page 68 shows
the data from various years between Fall 1969,
when the Coordinating Council made the first study
that distinguished between lower- and upper-
division levels, and Fall 1987. As noted previously,
the 1963 study looked only at lower division and all
laboratories. Given the data in Display 40, it seems
plausible either that the 1963 data were flawed or
that laboratory utilization patterns were undergo-
ing a substantial change. The Fall 1969 data seem
somewhat anomalous in contrast to other years, but
since 1973 a relatively clear pattern emerges that
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DISPLAY 35 Assignable Square Feet Per Station and Per 100 Weekly Student Contact Hour
Teaching Laboratory Standards, 8 a.m. 5 p.m., in California's Public Segments
of Higher EducatMn, 1966

Discipline
and Level

of Instruction

Life Sciences
Agriculture

Lower Division
Upper Division

Biological Sciences
Lower Division
Upper Division

MPE1 Sciences
Physical Sciences

Lower Division
Upper Division

Mathematical
Lower Division
Upper Division

Engineering Sciences
Lower Division
Upper Division

Social Sciences
Psychology

Lower Division
Upper Division

All other social sciences
Lower Division
Upper Division

Humanities
Art

Lower Division
Uppxr Division

Other humanities
Lower Division
Upper Division

Professions (UC & CSC)
Business

Lower Division
Upper Division

Station 100 WSCH
ASF/ ASF/

60 280
60 375

55 260
60 375

60 280
70 440

30 140

30 '.90

90 425
110 690

ao 190

60 375

30 140
30 190

65 305

65 405

ao 190
40 250

30

30
140

190

1. Mathematics, Physical Sciences, and Engineering

Source: CCHE, 1966, page 8

Discipline
and Level

of Instruction

Education
Lower Division
Upper Division

Home Economics
Lower r"vision
Upper bivision

Journalism
Lowe, Jivision
Upper Division

Health Sciences
Division

Upper Division

Junior College Classifications
Agriculture
Business
Home Economics
Applied Graphic Arts
Health Services
Public Personnel Services
Aeronautical Technology
Air Conditioning
Building Trades
Ceramic Technology
Chemical Technolov
Drafting Technology
Electrical Technology
Electromechanical
Electronic Technology
Pngineering, General
Engineering Technology
Industrial Technology
Mechanical - Automobile
Metallurgical Technology
Metal Trades
Textile Technology
Welding
Other Trade Technology

ASF/
Staon 100 WSCH

40

60
60

60
60

250

280
375

280
375

50 315

150 705

30 140

60 281)

80 3*/.3

50 235

50 235
175 820
130 610
175 820
ao 190
70 330
60 280
70 330

100 470
60

90 425
70 330
75 350

200 940
65 305

130 610

120 565

90 425

75 352
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DISPLAY 36 Comparison of 1966 Lad 1989 California Community College Teaching Laboratory
Standards

1989
Discipline ASF/Station

1966 CCHE
ASF/Station Discipline

1989
ASF/Station

1966 CCHE
ASF/Station

Agriculture 115 150 Glazing 175 O.*

Air Conditioning 130 130 Graphic Arts so so

Architecture 60 Health Services so so

Drafting Technology 60 Heavy Equipment 200

Mechanical - Automobile WWI= 200 Home Economics 60 60

Auto-Body & Fender 200 0111MD Interdisciplinary 60

Auto-Mechanic 200 Letters 35

Auto-Technology 75 Library Science 35

Aeronautical Technology 175 Machine Tools 90

Aviation Maintenance 175 Masonry 175

Biological Sciences 55 55 Mathematics 35 30

Business and Management 30 30 Metallurgical Technology 65

Building Trades 175 Metal Trades 90 130

Carpentry 175 Millwork 90

Ceramic Technology MM. ao Painting 175 MEIN*

Chemical Technology MOMS 70 Physical Sciences 60 60

Commercial Services 50 Plastering 175

C,:vantunications 50 Plastics 139

Co..iputer & Information Sciences 40 17.; MON.

Diese1 200 Pcychologv :5 40

175 Public Personnel Services 50

Education 75 .10011. Public Affairs & Services 50 OW.

Electrical Technology 70 Refrigeration 130

Electromechanical 100 Roofing 175

Electronic Technology 60 &mill Engine Repair 100

Industrial Technology 75 Social Sciences 35 30

Electricity 175 Stationary Engineering 200

Engineering 75 90 Textile Technology 120

Engineering Technology 60 Welding 90 90

Fine Apt 'ied Arts 60 65 Other Trade Technology 75

Foreign Language 35

Sources: MUT, 1989b; and CCM, 1966, page 8
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DISPLAY 37 Comparison of 1966 and 1989 California State University Teaching Laboratory
Standards

Discipline
Lower Division ASP/Station'

1989 1966 CCHE
Upper Division ASP/Station'

1989 1966 CCHE

Agriculture 60.0 60.0 60.0 60.0

Anthropology 42.5 45.0

Architecture 68.0 82.7

Area Studies 30.0 30.0

Art 65.0 65.0 65.0 65.0

Biological Science 55.0 55.0 60.0 60.0

Broadcast Communication Arts 30.0 60 0

Business Administration and Economics 30.0 30.0 30.0 30.0

Communications 30.0 30.0

Computer Science 49.0 49.0

Education 40.0 40.0

Engineering, CAD/CAM 86.0 86.0

Engineering, other 90.0 90.0 110.0 110.0

Fme Arts 60.0 80.0

Foreign Languages 40.0 40.0

Geography 42.5 45.0

Health Professions 40.0 50.0

Health Science 40.0 50.5

Home Economics 60.0 60.0 60.0 60.0

Humanities, general 40.0 40.0 40.0 40.0

Industrial Arts 68.0 82.7

Journalism 60.0 60.0 60.0 60.0

Mathematics 30.0 30.0 30.0 30.0

Physical Science 60.0 60.0 70.0 70.0

Psychology 40.0 40.0 60.0 60.0

Public Administration 30.0 30.0

Social Sciences, general 30.0 30.0 30.0 30.0

1. Excluding storage allowances.

Sources: MGT, 1989b; and CCHE, 1966, page 8.

indicates not only a decrease in lower-division labo-
ratory utilization -- invariably below the legislative
standard of 23.4 weekly station hours -- but also a
gradual convergence between lower- and upper-
division utilization rates, with the difference be-
tween the two standing at only 1.006 as of Fall
1987. Upper-division laboratory utilization has
changed little in the past two decades, and it seems
clear that the State University has had no difficulty
meeting the legislative standard of 17.6 station
hours per week.

An examination of utilization patterns in the State
University reveals some similarities to, and some

66

differences from, the classroom pattern discussed in
Part Four. Displays 41 through 47 present various
arrays of the State University's Fall 1987 data for
both lower- and upper-division teaching laborato-
ries. These displays show weekly room hours, sta-
tion occupancy percentages, and weekly station
hours by time of day and day of the week for the sys-
tem as a whole, then compare station-hour utiliza-
tion to the lower- and upper-division standards for
each campus in the system.

These displays indicate a similar utilization pattern
to classrooms, with strong utilization during the 8
a.m. - 5 p.m. period but a considerable falloff during
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DISPLAY 38 Comparison of 1966 and 1989 University of California Teaching Laboratory
Standards

Discipline
Lower Division ASF/Station1

1989 1966 CCHE
Upper Division ASF/Stationl

1989 1966 CCHE

Administration 33 33

Agricultural Biological Sciences 58 60

Agricultural Economics 33 33

Agricultural Science 60 60 60 60

Anthropolov 43 AIM 45

Architecture (Environmental Design) 65 65

Arts, Performing 65 65

Arts, Visual 65 65 65 65

Biological Sciences 55 55 60 60

Business 30 30

Computer Science 45 55

Education 40 40 40

Engineering Sciences 90 90 no 110

Engineering, Agriculture 90 110

Engineering, Chemical 75 90

Foreign Languages 40 40

Geography 45 50

Health Sciences 50
Home Economics 60 60

Humanities, other 40 ao
International Relations 40
Journalism ao 60 40 60

Law ao 40

Lettem 40 40

Library Science 40 40

Mathematical Sciences 30 30 30 30

Physical Science 60 60 70 70

Psychology 43 40 45 60

Social Ecology 45 45

Social Sciences, general 30 30 30 30

Social Welfare 30 30

Speech 48 50
Studies, Applied Behavioral 40 40
Studies, Creative 40 40
Studies, Environmental 55 60
Studies, Interdisciplinary 30 30

1. Excluding storage allowances.

Sources: MGT, 198%; and CCHE, 1966, page 8.

the evening and on Fridays. Unlike classrooms,
however, laboratories undergo a considerable re-
duction in usage at midday, which is undoubtedly
caused by the fact that most laboratory sections are
scheduled in three-hour blocks and consequently
cannot be used as flexibly as classrooms.

From Display 47, it can also be seen that there is a
great divergence among the campuses in utilization

rates. Part of this probably results from differences
in how laboratories are categorized, for there are a
number of cases where a campus has seemingly
poor utilization for lower-division sections but ex-
cellent usage at the upper-division level. Examples
of this include Bakersfield, Los Angeles, North-
ridge, and San Francisco, among others. Converse-
ly, Ht. yard and Sonoma have excellent lower-
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DISPLAY 39 1963 Utilization Study Results, Coordinating Council for Higher Education

California State Colleges

Weekly Station Hours
Lower All

Campus Division Laboratories

University of California

Weekly Station Hours
Lower All

Campus Division Laboratories

Cal Poly - Pomona 15.8 14.4 Berkeley 17.9 13.6

Cal Poly - SLO 16.0 13$ Los Angeles 11.1 9.9

Chico 23.7 18.0 Davis 18.1 13.0

Fresno 18.0 13.6 Riverside 12.3 9.4

Fulkrton 6.1 4.9 Santa Batbara 16.9 12.5

Hayward 10.3 7.4 San Diego N/A N/A
Humboldt
Long Beach

12.4

11.6

123
10.0

All Campuses 15.4 12.1

Los Angeles 11.4 13.1

Sacramento 13.3 14.0
San Diego 18.0 13.4
San Fernando 12.5 9$
San Fgancisco 23.4 18.2
San Jose 24.4 17.0

Sonoma N/A N/A
Stanislaus N/A N/A

All Campuses 15.8 13.2

Sources: CCIIE, 1965

DISPLAY 40 Weekly Station Hours for Teaching Laboratories in the California State University,
Selected Years from Fall 1969 to 1987

Year Lower Division Upper Division
Lower Division Exceeds

Upper Division by.

Fall 1969 20.3 19.6 0.7
Fall 1973 22.767 19.647 3.120
Fall 1976 23.004 20.659 2.345
Fall 1979 22.556 19.810 2.746
Fall 1983 22.036 19.328 2.708
Fall 1984 20.738 18.541 2.197
Fall 1987 21.167 20.161 1.006

Sources: CCIIE, 1969; and California State University, 1974, 1977, 1981, 1985, 1986a, and 1988

division usage but lower than average utilization at
the upper-division level. Another reason may be
that certain laboratories are dedicated to specific re-
search projects, are not scheduled for regular class-
es, and consequently are not counted in the utiliza-
tion report. In spite of this, and again unlike the
circumstances surrounding classroom utilization,

the State University usually satisfies the State
standards overall -- and does so by exceeding the
upper-division standard even as it falls below the
lower-division requirement. This represents a con-
siderable departure from classroom utilization,
where California's standards are dramatically more
demanding than those in other states, and where its



DISPLAY 41 Weekly Room Hours for Lower-Division Teaching Laboratories by Time of Day
and Day of the Week, The California State University, Fall 1987

8 9 am 9 - 10 10 - 11 11 12 12.1 1 - 2 2 - 3 3 - 4 4 - 5 S 6 6 7 7 - 8 8 9 9 - 10
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Source: The California State University, 1988.
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DISPLAY 42 Station Occupancy Percentages for Lower-Division Teaching Laboratories by Time
of Day and Day of the Week, The California State University, Fall 1987
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DISPLAY 43 Weekly Station Hours for Lower-Division Teaching Laboratories by Time of Day
and Day of the Week, The California State University, Fall 1987
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institutions fall considerably short of the existing
utilization standard. Given the fact that the State
University is currently meeting the laboratory uti-
lization requirements, it should be expected that
California's standards should not be as divergent
from national practices in the teaching laboratory
category as they are for classrooms. This is precise-
ly what the data reveal, as discussed in the next sec-
tion.

Comparison to national norms

Displays 48 through 57 on pages 74-82 present the
results of the MGT national survey for community
colleges, regional state universities, and research
universities, respectively. Only eight states report-
ed standards for the two-year institutions, while 14
states made data available for their four-year
institutions. In each case, the data were arrayed by
level of instruction.

For the community colleges, the reporting states
used widely varying space-per-station standards.
Maryland, Tennessee, Utah, and Wisconsin use
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only one allowance, Florida and Virginia use two,
New Jersey uses six, while Colorado uses 17 differ-
ent categories, similar ta the California four-year
segments' total of 14.

Utilization standards for community colleges also
vary from state to state, as shown in Display 54, but
tend to cluster around 19 or 20 weekly station hours
compared to California's 23.4.

Displays 55 and' 56 show utilization standards in
other §tates compared to those in the California
State University and the University of California,
arrayed by level of instruction where applicable.
All the numbers in these two tables are identical
with the exception of Virginia, which uses a slightly
more liberal utilization standard for its research
universities.

In general, the standards reported tend to be less
stringent than in California as well as simpler, with
only three of the 14 surveyed states using utiliza-
tion standards differentiated by level of instruction.

When the national data are normalized to the Cali-
fornia prototype institutions, the results indicate
that the community colleges fare well in compari-
son to the eight states where comparisons are possi-
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DISPLAY 44 Weekly Room Hours for Upper-Division Teaching Laboratories by Time of Day
and Day of the Week, The California State University, Pall 1987
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Source: The California State University, 1988.

DISPLAY 45 Station Occupancy Percentages for Upper-Division Teaching Laboratories by Time
of Day and Day of the Week, The California State University, Fall 1987
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DISPLAY 46 Weekly Station Hours for Upper-Division Teaching Laboratories by Time of Day
and Day of the Week, The California State University, Fall 1987
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ble, ranking third out of nine, in spite of the fact
that the utilization standard is much stricter than
those commonly in use elsewhere. MGT noted this
fact in its summary of findings (1989c, p. v):

Although California utilization requirements
for community colleges are higher than utiliza-
tion guidelines in other states, the California
space standards produce a somewhat larger
amount of square feet per contact hour than
most other states. This appears to be due to the
greater emphasis on occupational programs in
California community colleges which is reflect-
ed in standards that provide the larger amount
of space needed to carry out these programs.

For the four-year institutions, California ranks
near the bottom of the surveyed states in terms of
the number of square feet 3enerated by its stan-
dards. The specific rankings are shown in Display
57, and according to MGT, are caused primarily by
California's more stringent utilization standards,
particularly at the lower-division level. This is pre-
cisely the same phenomenon that was discovered in
the analysis of classroom space -- the only difference
being that the gap in the utilization standards is

72

considerably less for teaching laboratories than for
lecture spaces. As a result, the overall difference in
assignable square feet generated per contact hour is
also less than for classrooms.

Constructing new teaching
laboratory standards

Throughout the Advisory Committee's meetings, its
members shared a general consensus that the new
classroom and teaching laboratory standards
should be less complex than the existing ones, that
they should be rigorous in comparison to national
norms, and that they should be used as budgetary
guidelines that determine campus-wide space limi-
tations, rather than design standards that specify
the sizes of individual room types. It was also
agreed that appropriate reporting should be re-
quired of all three public segments. In considering
teaching laboratories, these principles have gov-
erned development of thl new standards presented
below, with the discussion dealing first with space
per station standards and second with utilization.
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DISPLAY 48 National Survey Comparisons
of Assignable Square Feet per Weekly Student
Contact Hour for Teaching Laboratories in the
Community College Prototype

State
Normalind

Factor

Wisconsin 3.98

Utah 3.63

Florida 2.76

New Jersey 2.41

Virginia 2-37

Maryland 220

Tennessee 2.09

Colorado 1.62

Mean (Ewl. Calif.) 2.63

Median (Excl. Calif) 2.41

California Standard 2.86

Source: MGT, 1989a

Space per station

The issue of assignable square feet per student sta-
tion is more complex for teaching laboratories than
for most other kinds of academic spaces. Unlike lec-
ture space, which in most cases is generic and can
be used by all departments as needed, teaching lab-
oratory space standards must be tailored to the spe-
cific needs of various disciplines, which can number
in the hundreds. Condensing those disciplines into
a manageable array to which assignable-square-
feet-per-statIon standards can be applied has been a
major challenge to all of the groups and agencies
that have dealt with the subject previously, and
each group has reached a different conclusion. In
1955, the Restudy team settled on nine groupings
for the four-year segments, with no recommenda-
tions for the community colleges. In 1966, the Co-
ordinating Council used 14 for the four-year seg-
ments and 36 for the community colleges -- the lat-
ter including 24 categories of vocational laborato-
ries. In 1988, while developing the taxonomies for
the prototype systems used in the national survey,
MGT used 32 disciplines for the University of Cali-
fornia, 26 for the State University, and 46 for the
community colleges. Since the MGT distribution is
the most recent of these categorizations, it has been
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used as a starting point for the recommendations
that follow.

In past efforts to develop space standards, the ten-
dency has been to devèlop standards based on disci-
pline types. For example, in the State University,
such fields as anatomy, bacteriology, botany, ecol-
ogy, marine sciences, entomology, pathology, and
zoology, among others, are all grouped for program-
matic purposes under the biological sciences, with
all of themoperating under the same space-per-sta-
tion standard. Similarly, creative arts, dance, dra-
ma, film, music, and photography are all placed
within the fine arts category. These groupings pro-
vide a degree of planning flexibility, but there now
seems to be little question that even greater flexi-
bility can be achieved if disciplines are applied to
laborato:y types, or at least laboratory sizes, rather
than applying the laboratories to the disciplines. In
other words, if a few laboratory types ranging from
small to large are established, and all of the disci-
plines inserted into those types, it becomes possible
to streamline the process considerably. To be specif-
ic, geography and psychology may have very little
in common from an academic standpoint, but if both
disciplines require teaching laboratories of 50
assignable-square-feet per station, there is no rea-
son not to group them into a single space standard.

Another factor in determining the total space need-
ed for any kind of teaching laboratory is the allow-
ance for service and support areas. Currently, the
community colleges have no such allowance, with
the four-year segments using percentage adjust-
ments that vary from 5 to 15 percent for each disci-
pline. Such percentages are easily applied when
space standards are established for a wide variety of
disciplines, but difficulties arise when the stan-
dards are organized by laboratory type. For exam-
ple, the State University currently uses a 5 percent
factor for humanities but a 10 percent factor for
broadcast communication arts, even though both
are proposed for the same space category. To pro-
vide flexibility in the administration of the new
standards, it is therefi e proposed that the service
allotment be included in the standards themselves
rather than applying a factor (such as 7.6 percent)
across the board. This will encourage the tailoring
of service areas to specific laboratory needs and dis-
courage the allocation of a service component re-
gardless of need.
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DISPLAY 49 Comparison of Assignable Square Feet (ASF) Per Weekly Student Contact Hour
(mai) for Teaching Laboratories Among the Surveyed States With Teaching
Laboratory Standards in the Community College Prototype

4.00
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0.00

Wieconsia Utah Florida New Jaw Vkginia Maryland Tennessee Colorado Mean (Etat Median Calibrnia
Crap (Fxr.1. WI) Standard

Swveyed State (With Mean, Median, and Cahfornia Standard)

Source: Display 48.

DISPLAY 50 National Survey Comparisons of Assignable Square Feet per Weekly Student Contact
Hour for Teaching Laboratories in the State University Prototype

Lower Division:

State

Oklahoma
Ontario
Nebraska
Maryland
Wisconsin
Virginia
Utah
Tennessee
Kansas
New Hampshire
Ohio
New Jersey
Colorado
Florida
Mean (E;xl. Cali f)
Median (Excl. Calif.)
Cahfornia

Normalized
Factor

Upper Division:
Normalized

Factor

Graduate 1:
Normalized

Factor

4.30 New Hampshire 4.87 New Hampshire 4.87
3.94 Kansas 430 Kansas 4.51
3.92 Oklahoma 4.30 Oklahoma 4.40
3.79 Ontario 3.94 Nebraska 3.92
3.78 Nebraska 3.92 Wisconsin 3.80
336 Maryland 3.79 Maryland 337
3.45 Wisconsin 3.78 Virginia 336
2.72 Tennessee 3.62 Utah 3.46
234 Virginia 336 Tennessee 3.42
2.39 Utah 3.45 Ohio 2,22
2.35 Florida 2.72 New Jersey 2.19
2.18 Ohio 2.35 Florida 2.17
2.00 New Jersey 2.18 Colorado 1.88
1.76 Colorado 2.00 Mean (Excl. Cali f) 3.38
3.05 Mean (E,xcl. Cali f) 3.50 Median (Excl. Cali f) 3.50
2.72 Median (Excl. Calif) 3.62 California 2.93
ZOO California 2.94

Source: MGT, 1989a=111.1.

A final consideration concerns extremely unique fa-
cilities in all of the segments. These might include
spaces whe- some instruction occurs, consequently

,.....1

placing them in the "capacity space" category (a
type of space where space and/or utilization stan-
dards can be applied), but which are so unique that



DISPLAY 51 Comparison of Assignable Square Feet (i$ sr) Per Weekly Student Contact Hour
(wsCH) for Teaching Laboratories Amor the Surveyed States With Teaching
Laboratory Standards in the State University Prototype -- Lower Division and Upper
Division
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71.1

they cannot be regarded as teaching laboratories in
the traditional sense. Greenhouses have long been
considered spaces of this type, and they are conse-
quently regarded as "non-capacity space." Other
types might include wind tunnels, wave flume labo-
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ratories, and certain murine science facilities, among
others. In most cases, such facilities are built only
on rare occasions for a limited number of students,
and they dl not fit easily into any broadly based lab-
oratory space standard. Given this situation, it



DISPLAY 52 National Survey Comparisons of Assignable Square Feet pe,r Full-Time-Equivalent
Student fur Teaching Laboratories at the Research University Prototype

Lower Division:

State
Normalized

Factor

Upper Division:
Normalized

Factor

Graduate I:
Norma I ized

Factor

Nebraska 32.53 Kansas 45.45 Kansas 23.61
Oklahoma 31.49 New Hampshire 43.64 New Hampshire 22.60
Ontario 31.48 Nebraska 32.38 Nebraska 18.37
Virginia 26.02 Ontario 29.44 Oklahoma 17.92
0 hio 23.65 Virginia 26.99 Virginia 14.18
Maryland 22.66 Oklahoma 26.33 Ohio 12.89
Wisconsin 21.44 Florida 23.09 Florida 12.89
Kansas 1934 Ohio 22.59 Maryland 12.71
Utah 1930 Maryland 21.16 Tennessee 12.15
New Hampshire 19.29 Wisconsin 20.95 Wisconsin 12.03
New Jersey 19.20 Tennessee 20.02 Utah 10.94
Colorado 17.47 Utah 19.04 New Jersey 10.19
Tennessee 16.25 New Jersey 18.67 Colorado 9.20
Florida 13.36 Colorado 16.06 Mean 14.59
Mean (Excl. Calif.) 22.42 Mean (Excl. Calif.) 26.13 Median 12.89
Median (F..xcl. Calif.) 19.54 Median (Eva Calif) 22.59 California N/A
California 15.41 California 21.35

Source: MGT, 1989a

seems prudent to incorporate a provision into the
new space standards that will permit specialized
laboratories to be justified on a case-by-case basis.
This is clearly a complex problem, one that prompts
the recommendation to study the capacity/non-
capacity problem further. In the interim, the new
standards should be applied to the existing segmen-
tal "capacity space" categorizations.

Utilization

Regarding utilization, it was noted above that the
Coordinating Council instituted the practice of dif-
ferentiating utilization standards by level, and it
did so because the available data at the time indi-
cated very divergent usage patterns. Subsequent
reports from the State University as well as from
the national survey, where 11 of the 14 reporting
states were found to use a single standard for both
levels, indicate that such a conclusion may have
been unwarranted. In addition, differential stan-
dards by level may have created an undesirable in-
centive to build greater numbers of upper-division
laboratories, since the space factor formula is heav-

ily influenced by utilization rates and consequently
provides far greater space allocations to upper-
division laboratories. A single standard for the
four-year institutions is therefore proposed that
averages the two existing standards. Given the dis-
tribution of laboratories in the State University, a
weighted utilization standard under the existing re-
quirements would equal about 20 weekly station
hours. Such a standard would continue to give Cali-
fornia the highest utilization standard in the na-
tion.

The specific proposals for the three segments are
shown below.

California Community Colleges

Displays 58 through 60 on page'. 83-85 show the
teaching laboratory pror )sal for the California
Community Colleges. Display 58 shows the exist-
ing disciplinary distribution as reported by MGT,
with the current distribution of enrollments, the
assignable-square-feet-per-station standards, the
space factor (as defined in the footnote), and the
weighted average assignable square feet per weekly



DISPLAY 53 Comparison of Assignable Square Feet (ASF) per Full-Time-Equivalent Enrollment
(FTE) for Teaching Laboratories Among the Surveyed States with Teaching
Laboratory Standards at the Research University Prototype -- Lower Division and
Upper Division
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DISPLAY 54 Teaching Laboratory Ualization Standards for the Community College Prototype

State

reekly
Room
Hours

Station
Occupancy
Percentage

Weekly
Station
Hours

California 27.5 .85 23.4
Colorado 20.0 or 30.0 .80 16.0 or 24,0
Florida 23.9 or 36.0 .80 of .68 19.1 or 24.5
Maryland 22.9 .798 183
New Jersey 24.0 .80 19.2
Tennessee 24.0 .80 19.2
Utah 74.0 .80 19.2
Virginia 29.0 .799 23.2
Wsconsin 24.0 .80 19.2

Source: MGT, 1989a

into the new standards, which range from a low of
33 assignable square feet per station to a high of
185, including service and storage areas. Display
60, in the left column, lists each of the disciplines in
the five new assignable-square-feet-per-station
categories, with the right section of the display
showing the results of a computer model that builds
in a new utilization standard of 27 weekly room
hours at 80 percent utilization. With the groupings
as stated, the net effect is a change of 2.0 percent.

The California State University

Displays 61 through 65 on pages 86-90 how similar
arrays for the California State University, begin-
ning in .Display 61 with the MGT data from the na-
tional survey and then to four displays that contain
the new standards. As with the two-year segment,
five categories are suggested, and they range from a
low of 35 assignable square feet per station to a high
of 110, with support space included in each case.
The utilization standard is 25 weekly room hours at
80 percent station occupancy for a net weekly sta-
tion hour standard of 20. To show the overall effect
from the existing standards, it is necessary to com-
pute the effects of the changes at each level, then to
weight each one by that level's share of the total
enrollment. Thus, while the lower-division space
per contact hour is increased by 28.5 percent and
the upper division and graduate space decreased by
12.0 percent, th itter's far greater share of the to-

tal creates a net change of only 1.9 percent -- about
the same as for the community colleges.

University of California

It is considerably more difficult to determine the ef-
fect of space-per-station standards at the University
of California, in part because of the necessity of
making conversions to assignable square feet per
full-time-equivalent student, but also because the
contact hour i full-time-equivalent-student con-
version factors ised by the University are very old,
dating from the time of the 1955 Restudy. This is
not a problem in the community colleges and the
State University, where space factor calculations
are based on contact hours. The conversion problem
has caused particular difficulties in such disciplines
as foreign languages and mathematics, where it is
certain that some class laboratory contact hours are
generated but where the exact number is unknown.
Because reliable data were not available, it was as-
sumed in the original University of California pro-
totype formulation that there were no contact hours
in these disciplines, since that was the case in 1955;
this had the effect of overstating the average square
footages the standards generate, and may well have
created distortions in other disciplines where the
number of contact hours has changed significantly.
In the cases of the "zero contact hour" labs, a factor
of three contact hours per full-time-equivalent stu-
dent has been assigned to bring them into the equa-
tion.

!i
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DISPLAY d5 Teaching-Laboratory-Utilization Standards for the State University Prototype

State

Weekly Station Weekly
Room Occupancy Station
Hours Percentage Hours

California
Lower Division 275 .85 23.4
Upper Division 72.0 .80 17.6

Colorado 20.0 .80 16.0

...Florida
Lower Division 24.0 .80 19.2
Upper Division 20.0 .80 16.0

Kansas 20.0 .80 16.0

Maryland 21.0 .787 16.5

Nebraska 20.0 .65 13.0

New Hampshire
Lower Division 24.0 .70 16 8
Upper Division 18.0 .70 12.6

New Jersey 24.0 .80 19.2

Ohio 22.5 .80 18.0

Oklahoma' 48.0 .80 38.4

Ontario 18.0 .75 13.5

Tennessee
Lower Division 24.0 .80 19.2
Upper Division 18.0 .80 14.4

Utah 24.0 .80 19.2

Virginia 25.0 .70 17.5

Wisconsin 24.0 .80 19.2

1. Where minor adjustments are necessary in each of these utilization standards is necessary to achiev normalization, a
major adjustment is required for Oklahoma, since the standard applies :o an annual utilization total where the others
apply to annual averages. The Oklahoma total is consequently about twice as high as it should be to achieve
comparability with California and the other states.

Source: MGT, 1989a
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DISPLAY 56 Teaching-Laboratory-Utilization Standards for the Research University Prototype

State

Weekly .

Room
Hours

Station
Occupancy
Percentage

Weekly
Station
Hours

California
Lower Division 27.5 .85 23.4

Upper Division 22.0 .80 17.6

Colorado 20.0 .80 16.0

Florida
Lower Division 24.0 .80 19.2

Upper Division 20.0 .80 16.0

Kansas 20.0 .80 16.0

Maryland 21.0 .787 16.5

Nebraska 20.0 .65 13.0

New Hampshire
Lower Division 24.0 .70 16.8

Upper Division 18.0 .70 12.6

New Jersey 24.0 .80 19.2

Ohio 22.5 .80 18.0

Oklahomal 48.0 .80 38,4

Ontario 18.0 .75 13.5

Tennessee
Lower Division 24.0 .80 19.2

Upper Division 18.0 .80 14.4

Utah 24.0 .80 19.2

Virginia 23.0 .70 16.1

Wisconsin 24.0 .80 19.2

1. Where minor adjustments are necessary in each of these utilization standards is necessary to achieve normalization, a
major adjustment is required for Oklahoma, since the standard applies to an annual utilization total where the others
apply to annual averages. The Oklahoma total is consequently about twice as high as it should be to achieve compar-
ability with California and the other states.

Source: MGT, 1989a
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DISPLAY 57 California's National Ranking in Terms of Assignable Square Feet Generated by
Space Standards for Teaching Laboratories, With Percentage Differences From the
National Mean

Segment and
Level of Instruction

Number of Surveyed
States (Incl. California) Rank

California California Exceeds
National Mean by:

California Community Colleges

The California State University
Lower Division
Upper Division
Graduate

University of California
Lower Division
Upper Division
Graduate

Source: MGT, 1989a

9

is
15
14

15
15

N/A

3 8.7%

14 -34.4%
11 -16.0
10 -13.3

14
11

N/A

-31.3%
-18.3
N/A

In the future, the .problem of inaccuracy should be
eliminated, since the University will convert to a
workload reporting system based on actual and pro-
jected weekly student contact hours; this should
produce far more accurate data on actual utilization
as well as space needs. Until the new standards are
approved and that system is in place, however, the
effect of the proposed new standards should be re-
garded only as an approximation.

The assignable-square-feet-per-station standards
proposed by the University of California are shown
in Displays 66 through 71, on pages 91-96 They
also contain five categories -- in this case ranging
from 40 to 90 assignable square feet/station, includ-
ing support space. Displays 70 and 71 employ the
same utilization standard proposed by the State
University -- 25 weekly room hours at 80 percent
station occupancy for all levels. The effect of this
change, based on the computer model, is a 4.5 per-
cent increase in assignable square feet, although for
reasons noted below, that increase should be consid-
ered as an approximation. In some cases, the new
assignable-square-feet-per-station standards pro-
pose decreases, principally in engineering, while in
others, notably the physical sciences, they have
been increased. There is also one proposed change
in the disciplinary taxonomy developed for the na-
tional survey: the transfer of the performing arts
into the "non-capacity" space category. The Univer-
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sity has requested this deletion for the following
reason (Heinecke, 1989):

We believe that teaching facilities for Perform-
ing Arts programs should be classified as "non-
standard" space because neither the utilization
standard nor the space/station standard is read-
ily applicable to this type of space. Performing
Arts teaching facilities encompass a wide range
of room types, such as individual and group mu-
sic practice rooms; music, radio, and television
recording studios and associated support space;
dance and drama rehearsal studios; theaters
and concert halls regularly used for classes and
rehearsals; and set design, costume design and
other production facilities. These facilities are
used intensively and interchangeably for
scheduled classes and by individuals and
groups for follow-up assignments and rehears-
als. Station size and room capacity is not easily
quantified. For example, the same size dance
studio may be needed for a large introductory
lower-division dance class of 25, a smaller,
specialized upper-division class of 10, individ-
ual instruction on the graduate level, and non-
scheduled but required practice and rehearsal.

The standards proposed here resulted from the Uni-
versity's own intensive study of its class laboratory

(text continued on page 97)



DISPLAY 58 California Community College Teaching Laboratory Data

Discipline
Proportion
of Students ASF/Station

Space
Factor1 Multiplier2

Agriculture 0.9% 115.0 4.92 0.04
Air Conditioning 0.3% 130.0 5.56 0.01
Architecture 0.0% 60.0 2.57 0,00
Auto-Body & Fender 1.1% 200.0 8.56 0.09
Auto-Mechanic 1.1% 200.0 8.56 0.09
Auto-Technology 1.1% 75.0 3.21 0.03
Aviation Maintenance 0.5% 175.0 7.49 0.03
Biological Sciences 3.0% 55.0 2.35 0.07
Business & Management 8.8% 30.0 1.28 0.11
Carpently 0.7% 175.0 7.49 0.05
Commercial Services 1.4% 50.0 2.14 0.03
Communications 0.7% 50.0 2.14 0.02
Computer & Information Sciences 33% 40.0 1.71 0.06
Diesel 0.3% 200.0 836 0.02
Dry-Wall 0.7% 175.0 7.49 0.05
Education 7.9% 75.0 3.21 0.25
Electricity 0.7% 175.0 7.49 0.05
Engineering 0.4% 75.0 3.21 0.01Fine & Applied Arts 7.3% 60.0 2.57 0.19
Foreign Languages 2.3% 35.0 130 0.03Glazing 0.7% 175.0 7.49 0.05
Graphic Arts 7.3% 80.0 3.42 0.25
Health Services 3.8% 50.0 2.14 0.08
Heavy Equipment 0.3% 200.0 836 0.02Home Economia 2.4% 60.0 237 0.06
Interdisciplinary Studies 7.8% 60.0 2.57 0.20Letters 6.8% 35.0 130 0.10
Libraty Science 0.0% 35.0 130 0.00Machine Tools 1.1% 90.0 3.85 0.04Masonry 0.7% 175.0 7.49 0.05Mathematics 5.3% 35,0 130 C.08Metal Trades 1.1% 90.0 3.85 0.04Millwork 0.7% 90.0 3.85 0.03Painting 0.7% 175.0 7.49 0.05
Physical Sciences 3.5% 60.0 237 0.09Plastering 0.7% 175.0 7.49 0.05Plastics 0,0% 130.0 536 0.00Plumbing 0.7% 175.0 7.49 0.05Psychology 2.4% 35.0 1.50 0.04Public Affairs & Services 2.2% 50.0 2.14 0.05Refrigeration 0.3% 130.0 5.56 0,01Roofing 0.7% 175.0 7.49 0.05Small Engine Repair 1.1% 100.0 4.28 0.05Social Sciences 6.4% 35.0 1.50 0.10Stationary Engineering 0.3% 200.0 836 0.02Welding 1.1% 90.0 3.85 0.04

Total 100.0%
Weighted Average3

2.86

1. Space factor based on a utilization ratc of 27.5 weekly room hours and as percent station occupancy percentage to produceASF/WSCH.
2. Space factor times proportion of students.
3. Weighted by the proportion of students in each discipline.

Source: MGT, 19891)
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DISPLAY 59 Existing Community College Teaching Laboratory Data, Arrayed by Assignable
Square Feet per Station, with Five New Categories

Existing Array
30 to 30.9 ASF/Station
Discipline ASF/Stationt

Business and Management 30.0

Foreign Languages 35.0

Letters 35.0

Library Science 35.0

Mathematics 35.0

PsYch6408Y2 35.0

Social Sciences 35.0

40 to 493 ASF/Station
Discipline ASP/Station1

Computer and Info. Sciences 40.0

50 to 59.9 &SF/Station
Discipline ASF/Stationl

Commercial Services 50.0

Communications2 5(10

Health Services 50.0

Public Affairs & Ser4ces2 50.0

Biological Sciences 55.0

60 to 69.9 ASF/Station
Discipline ASF/Stationt

Architecture 60.0

Fine & Applied Arts 60.0

Home Economics 60.0

InterdiwOlinary Studies) 60.0

Physical Sciences 60.0

70 to 793 &SF/Station
Discipline ASF/Station1

Auto-Technology 75.0

Education2 75.0

Engineering 75.0

80 to 893 ASF/Station
Discipline ASP/Station'

Graphic Arts 80.0

Category Hs

45 AST/Station

Cattgory Ilk

65 AST/Station

. 90 to ft! ASF/Statina
Discipline ASP/Station'

Machine Tools
Metal Trades
Miliwort
Welding

90.0

90.0

90.0
90.0

100 to 109.9 ASF/Station
Discipline ASP/Station'

Small Engine Repair 100.0

110 to 119.9 ASF/Station
Discipline ASP/Station'

Agrkulture2 115.0

120 to 159.9 ASF/Station
Discipline ASP/Station'

Air Conditioning
Plastics
Refrigeration

130.0

130.0

130.0

160 or More ASF/Station
Discipline ASP/Sta t ion

Auto Body & Fender 200.0

Auto Mechanic 200.0

Aviation Maintenance 175.0

Carpentry 175.0

Diesel 200.0

Dry Wall 175.0

Electricity 175.0

Glazing 175.0

Heavy Equipment 200.0

Masonry 175.0

Painting 175.0

Plaztering 175.0

Plumbing 175.0

Roofing 175.0

Stationary Engineering 200.0

1. Includes support and service areas.

2. Italicized disciplines arc moved to higher or lower ASF/station categories.

Source: Commission Staff

category

120 ASF/Station

Category V:

185 ASP/Station

aM1=1
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DISPLAY 60 Community College Teaching Laboratory Data, Arrayed by Assignable Square Feet
per Station, with Five New Categories and Net Change from Existing Standards

New Array
Category I: 33 'OF/Station
Discipline (48.1% of Total)

ilusineu & Management
Communications
Foreign Languages
interdisciplinary Studies
Letters
Library Science
Mathematics
Public Affairs & Services
Social Sciences

Category II: 45 ASF/Station
Discipline (9.7% of Total)

Computer & Information Sciences
Education
Health Services
Psychology

Category III: 65 ASF/Station
Discipline (27.1% of Total)

Agriculture
Architecture
Auto-Technology
Biological Sciences
Commercial Services
Engineering
Fine & Applied Arts
Graphic Arts
Home Economics
Physical Sciences

Category IV: 120 ASF/Station
Discipline (5.7% of Total)

Air Conditioning
Machine Tools
Metal Trades
Millwork
Plastics
Refrigeration
Small Engine Repair
Welding

Category V: 185 ASF/Station
Discipline (9.3% of Total)

Auto-Body & Fender
Auto-Mechanic
Avia.ion Maintenance
Carpentry
Diesel
Dry-Wall
Electridiy
Glazing
Heavy Equipment
Masonry
Painting
Plastering
Plumbing
Roofing
Stationary Engineering

Net Effect of New Array

Discipline
Proportion ASF/
of Students Station

Space
Factort Multiplier2

Agriculture
Air Conditioning
Architecture
Auto-Body & Fender
Auto-Mechanic
Auto-Technology
Aviation Maintenance
Biological Sciences
Business & Management
Carpentry
Commercial Services
Communications
Computer & Info. Sciences
Diesel
Dry-Wall
Education
Electricity
Engineering
Fine & Applied Arts
Foreign Languages
Glazing
Graphic Arts
Health Services
Heavy Equipment
Home Economics
Interdisciplinary Studies
Letters
Library Science
Machine Tools
Masonry
Ma themat
M:tal Trades
Millwork
Painting
Physical Sciences
Plastering
Plastics
Plumbing
Psychology
Public Affairs & Services
Refrigeration
Roofing
Small Engine Repair
Social Sciences
Stationary Engineering
Welding

0.9% 65
0.3% 120
0.0% 65
1.1% 185
1.1% 185
1.1%
0.5%
3.0%
8.8%
0.7% 185
1.4% 65
0.7% 33
3.5% 45
0.3% 185
0.7% 185
7.9% 45
0.7% 185
0.4% 65
7.3% 65
2.3% 33
0.7% 185
7.3% 65
3.8% 45
0.3% 185
2.4% 65
7.8% 33
6.8% 33
0.0% 33
1.1% 120
0.7% 185
5.3% 33
1.1% 120
0.7% 120
0.7% 185
33% 65
0.7% 185
0.0% 120
0.7% 185
2.4% 45
2.2% 33
0.3% 120
0.7% 185
1.1% 120
GA% 33
0.3% 185
1.1% 120

3.01
536
3.01
8.56
8.56

65 3.01
185 836
a 3.01

133
8.56

3.01

1.53

2.08

836
8.56

133
8.56

3.131

3.01

1.53

8.56

3.01

2.08

8.56

3.01

133

133
1.53

536
8.56

133
5.56

5.56

8.56

3.01

8.56

5.56

836
2.08

133
536
8.56

536
133
836
5.56

0.03
0.01

0.00
0.09

0.09
0.03

0.04
0.09
0.13
0.06

0.04
0.01
0.07
0.02
0.06
0.12
0.06
0.01

0.22

0.04
0.06
0.22
0.08
0.02
0.07
0.12
0.10
0.00
0.06
0.06
0.08
0.06
0.04
0.06
0.10
0.06
0.00
0.06
0.05
0.03
0.01

0.06
0.06
0.10
0.02
0.06

Total

Weighted Average3

Net Change from Existing Weighted Average of 2.857

100.0%

2.914

2.0%

1. Space factor based on a utilization rate of 27 weekly room hours and 80
percent station occupancy percentage (existing standard is 273 and 85
percent), with support srace included to produce ASE/WSCH.

2. Space factor times proportion of students.

3. Weighted by the proportion of students in each discipline.

Source: Commission Staff........*.
9 7
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DISPLAY 61 California State University Teaching Laboratory Data
,

Total
ASF per Percent ASF per

Proportion per Station AddLon for Station

Discipline of Students LD UD Support Space LD 11D

Space
Factor

L01 1.1132

Multiplier3
LD 11D

Agriculture 1.2% 60.0 60.0 10.0% 66.0 66,0 2,824 3.750 0.034 0.045

Anthropology 1.2% 423 45.0 73% 45.7 48.4 1.955 2.749 0.023 0.033

Architecture 0.6% 68.0 82.7 15.0% 78.2 95.1 3.345 . 5.404 0.020 0.032

Area Studics 0.6% 30.0 30.0 5.0% 31.5 313 1.348 1.790 0.008 0.011

Art 2.4% 65.0 65.0 10.0% 713 713 3.059 4.063 0.073 0.098

Biological Science 3.9% 55.0 60.0 10.0% 603 66.0 2388 3.750 0.101 0.146

Broadcast Communication Arts 03% 30.0 60.0 10.0% 33.0 66.0 1.412 3.750 0.007 0.019

Business Admin. & Economics 173% 30.0 30.0 7.0% 32.1 32.1 1373 1.824 0.240 0.319

Communications : 7% 30.0 30.0 5.0% 313 313 1.348 1.'/90 0.023 0.030

Computer Science 2.6% 49.0 49.0 5.0% 513 513 2.201 2.923 0.057 0.076

Education 6.4% 60.0 60.0 10.0% 66.0 66.0 2.824 2.500 0.181 0.240

Engineering, CAD/CAM 0.1% 86.0 86.0 15.0% 98.9 98.9 4.231 5.619 0.004 0.005

Engineering, othcr 5.3% 90.0 110.0 15.0% 1033 t26.5 4.428 7.187 0.235 0.388

Fine Arts 4.3% 60.0 80.0 10.0% 66.0 88.0 2.824 5.000 0.121 0.215

Foreign Languages 2.6% 40.0 40.0 5.0% 42.0 42.0 1.797 2.386 0.047 0.062

Geograpy 1.4% 423 45.0 73% 45.7 48.4 1.955 2.749 0.027 0.038

Health Profeuions 3.7% 40.0 50.0 10.0% 44.0 55.0 1.882 3.125 0.070 0.116

Health Science 0.1% 40.0 503 10.0% 44.0 55.6 1.882 3.156 0.002 0.003

Home Economics 13% 60.0 60.0 10.0% 66.0 66.0 2.824 3.750 0.042 0.056

Humanities, General 10.7% 40.0 40.0 5.0% 42.0 42.0 1.797 2.386 0.192 0.255

Industrial Arts 1.0% 68.0 82.7 15.0% 78.2 95.1 1.345 5.404 0.033 0.054

Journalism 0.6% 60.0 60.0 10.0% 66.0 66.0 2.824 3.750 0.017 0.023

MaViematics 53% 30.0 30.0 5.0% 313 313 1.348 1.790 0.074 0.098

Physical Science 5.4% 60.0 70.0 10.0% 66.0 77.0 2.824 4.375 0.152 0.236

Psychology 4,1% 40.0 60.0 73% 43.0 643 1.840 3.665 0.075 0.150

Public Administration 2.4% 30.0 30.0 5.0% 31.5 313 1.348 1.790 0.032 0.043

Social Sciences, General 12.7% 30.0 30.0 5.0% 313 31.5 1.348 1.790 0.171 0.227

Total 100.0%

Unweighted Average 2.325 2.745

Weighted Average4 2.064 3.015

1. Space factor based on v-irious assignable square feet per station standards divided by a utilizetion rate of 273 weekly room

hours and 85 percent station occupancy percentage.

2. Space factor based on various assignable square feet per station standards divided by a utilization rate of 24.0 weekly room

hours and 80 percent station occupancy percentage.

3. Space factor times proportion of students.

4. Weighted by the proportion of students in each discipline.

Source: MGT, 1989b
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DISPLAY 82 Existing California State
Standards, with Five New Categories

University Lower-Division Teaching Laboratory Assignable-
Square-Feet-per-Station

Fadsting Array
30 to 399 ASF/Station
Discipline

ASP/
Stationt

Area Studies
Broadcast Communication Arts?
Busineu Admin. & Economics
CommunicaCons
Mathematics
Public Administration
Social Sciences, General

40 to 493 ASF/Station
Discipline

31.5

33.0
32.1

31.5

31.5

31$
31$

ASF/
Station

Anthropology
Foreign Languages
Geography
Health Profesx.I.As
Health Science
Humanities, General
Psychology

50 to 59.9 Mr/Station
Discipline

Computer Science

60 to 69.9 ASF/Station
Discipline

45.7

42.0

45.7

44.0

44.0

42.0

43.0

ASF/
Station

51$

ASP/
Station

Agriculture
Biological Science
Education2
Fine Arts2
Home Economics
Journalism
Physical Sciencei

70 to 799 ASF/Station
Discipline

66.0

60.5

660
660
66.0

66.0

66.0

ASP/
Station

Architecture
Art
Industrit,1 Arts

80 or More ASF/Station
Discipline

78.2

713
78.2

ASFI
Station

Engineering, CAD/CAM
Engineering, Other

98.9

1033

Category Is 1
35 ASF/Station

Category II 1r

65 ASF/Station

Category Ws
85 ASF/Slatioa

rCategory Vs
Ltd ASF/Station

1. Including Support Space.
2. Italicized disciplines arc moved to higher or lower ASF/Station categories.

Source: Commission Staff

New Array
Category I: 35 ASF/Station
Discipline (40.4% of Total)

Area Studies

Business Administration & Economics
Communications
Mathematics

Public Administration
Social Sciences, General

Category II: 50 ASF/Station
Discipline (33.3% of Total)

Anthropology
Broadcast Communication Arts
Computer Science

Education
Foreign Languages

Geography

Health Professions
Health Science

Humanities, General
Psychology

Category III: 65 ASF/Station
Discipline (7.2% of Total)

Agriculture
Biological Science

Home Economics
Journalism

Category IV: 85 ASF/Station
Discipline (13.7% of Total)

Architecture
Art
Fine Arts
Industrial Arts
Physical Science

Category V: 110 ASF/Station
Discipline (5.4% of Total)

Engineering, CAD/CAM
Engineering, Other
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DISPLAY 63 Existing California State University Upper-Division Teaching Laboratory Assignable-
Square-Feet-per-Station Standards, with Five New Categories

Existing Array
30 to 39.9 ASV/Station
Discipline

ASP/
Station1

Area Studies
Business Admin. & Economics
Communications
Mathematics
Public Administration
Social Sciences, General

40 to 493 ASF/Station
Discipline

31.5

32.1
31$
31.5

31.5

31.5

ASP/
Station

Anthropology
Foreign Languages
Geography
Humanities, General

50 to 59.9 ASF/Station
Discipline

48.4
42.0
48.4
42.0

ASP/
Station

Computer Science
Health Professions
Health Science

60 to 693 ASF/Station
Discipline

51.5

55.0
55.0

ASP/
Station

Agriculture
Biological Science
Broadcast Communication Arts2
Education2
Home Etonomics
Journalism

Poichokil

70 to 79.9 ASF/Station
Discipline

66.0
66.0

66.0

660
66.0
66.0
64.5

ASP/
Station

Art
Physical Science

80 to 99.9 ASF/Station
Discipline

71.5

77.0

ASP/
Station

Architecture
Fine Arts
Industrial Arts

100 or More ASF/Station
Discipline

95.1

88.0

95.1

ASF/
Station

Engineering, CAD/CAM
Engineering, Other

98.9

1263

ilM11111..M1411111.1

Category

35 ASF/Station

Category Hit

65 ASF/Station

Category IVt
85 ASF/Station

Category Vs
110 ASF Station

1. Including Support Space.
2. Italicized disciplines arc moved to higher or lower ASP/Station categories.

Source: Commission Staff

New Array
Category 1: 35 ASP/Station
Discipline (40.4% of Total)

Area Studies
Business Administration & Economics
Communications
Mathematics
Public Administration
Cocial Sciences, General

Category II: 50 ASP/Station
Discipline (33.3% of Total)

Anthropology
Broadcast Communication Arts
Computer Science
Education
Foreign Languages
Geography
Health Professions
Health Science
Humanities, General
Psychology

Category III: 65 ASP/Station
Discipline (7.2% of Total)

Agriculture
Biological Science
Home Economics
Journalism

Category IV: 85 ASP/Station
Discipline (13.7% of Total)

Architecture
Art
Fine Arts
Industrial Arts
Physical Science

Category V: 110 ASF/Station
Discipline (5.4% of Total)

Engineering, CAD/CAM
Engineering, Other
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DISPLAY 64 New California State University Teaching Laboratory Space and Utilizatiop.
Standards (including Support Space) with the Net Effect on Existing Lower-Division
Standards

Proportion ASF/ Space
Discipline of Students Station Factor' Multiplier2

Agriculture 1.2% 65 3.250 0.039

Anthropology 1.2% 50 2.500 0.030

Architecture 0.6% 85 4.250 0.021:

Area Studies 0.6% 35 1.750 0.011

Art 2.4% as 4.250 0.102

Biological Science 3.9% 65 3.2.50 0.127

Broadcast Comm. Arts OS% 50 2.500 0.013

Business Admin. & Econ. 175% 35 1.750 0.306

Communications 1.7% as 1.750 0.030

Computer Science 2.6% so 2.500 0.065

Education 6.4% so 2.500 0.160

Engineering, CAD/CAM 0.1% n 5.500 0.006

Engineering, other 5.3% no 5.500 0.292

Fine Arts 4.3% as 4.250 0.183

Foreign Languages 2.6% so 2.500 0.065

Geography 1.4% so 2.500 0.035

Health Professions 3.7% so 2.500 0.093

Health Science 0.1% 50 2.500 0.003

Home Economics 13% 65 3.250 0.049

Humanities, General 10.7% so 2.500 0.268

Industrial Arts 1.0% as 4.250 0.043

Journalism 0.6% 65 3.250 0.020

Mathematics 53% 35 1.750 0.096

Physical Science 5.4% as 4.250 0.230

Psychology 4.1% so 2.500 0.103

Public Administration 2.4% 35 1.750 0.042

'Social Sciences. General 12.7% 35 1.750 0.222

Total 100.0%

Weighted Average 2.6533

Net Change from Existing Lower Division Weighted Average of 2.064 +28.5%

1. The "Space Factor" shown in the fourth column above is expressed in terms of assignable
contact hour. It is defined as the "ASF/siation" number shown in the third column divided
of 25 weekly room hours times an 80 percent station occupar.ty percentage. The existing stan
with an 85 percent station occupancy percentage. Service and storage areas are included.

2. "Space factor" times "Proportion of Students."
3. The weighted average is defined as the "Space Factor" shown in the fourth column above

students in each discipline.

square feet per weekly student
by the new utilization standard
dard is 27.5 weekly room hours

Source Displays 81 through 83.

weighted by the proportion of
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DISPLAY 65 New California State University Teaching Laboratory Space and Utilization
Standards (including Support Space) with the Net Effect on Existing Upper-Division
Standards a r.,d Overall Effect on Combined Lower- and Upper-Division Standards

Discipline
Proportion
of Studen3

ASF/
Station

Space
Factor' Multiplie?

Agriculture 1.2% 65 3.250 0.039

Anthropolou 1.2% 50 2300 0.030

Arehitecture 0.6% 85 4.250 0.026

Area Studies 0.6% 35 1.750 0.011

Art 2.4% as 4.250 0.102

Bioiogical Science 3.9% 65 3.250 0.127

Bneadcast Comm. Arts 0.5% 50 2300 0.013

Business Admin. & Econ. 173% 35 1.751 0.306

Communications 1.7% 35 1.750 0.030

Computer Science 2.6% 50 2.500 0.065

Education 6.4% 50 2.500 0.160

Engineerng, CAD/CAM 0.1% 110 5.1 DO 0.006

Engineering, other 5.3% 110 5300 0.292

Fine Arts 4.3% as 4.250 0.183

Foreign Languages 2.6% 50 2306 0.065

Geography 1.4% 50 2.500 0.035

Health Professions 3.7% 50 2.500 0.093

Ikalth Science 0.1% 50 2.500 0.003

Home Economics 1.5% 65 3.250 0.049

Humanities, General 10.7% 50 2300 0.268

Industrial Arts 1.0% 85 4.250 0.043

Journalism 0.6% 65 3.250 0.020

Mathematics 53% 35 1.750 0.096

Physical Science 5.4% 85 4.250 0.230

paYehologY 4.1% so 2.500 0.103

Public Administration 2.4% 35 1.750 0.042

&vial Sciences, General 12.7% 35 1.750 0.222

Total 100.0%

Weighted Average 2.6533

Net Change from Existing Upper Division Weighted Average of 3.015 -12.0%

Net Change from Existing Lower and Upper Division Standards +1.9%4

1. The 'Space Factor" shown in the fourth column above is expressed in terms of assignable square feet per weekly student
contact hour. It is defined as the "ASF/station" number shown in the third rolumn divided by the new utilization standard
of 25 weekly room hours times an 80 percent station occupa Icy percentage. The existing standard is 27$ weekly room hours
with an 85 percent station occupancy percentage. Service arid storage areas are included.

2. 'Space factor" times "Proportion of Students.'
3. The weighted average is defined as the "Space Factor" shown in the fourth column above weighted by the proportion of

students in each discipline.
4. Net Effect created by multiplying the 28.5 percent increase in lower division standards by 34.3 percent, and the 12.0 percent

decrease in upper/graduate division standards by 65.7 percent to reflect the mix between lower and upper/graduate division
enrollments.

Sourer Displays 01 through 03.
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DISPLAY 66 University of California Lower-Division Teaching Laboratory Data

Discipline
Proportion
of Students WSCH/FTE ASF/Station

Percent
Add-on fo;

Support Space

Total
ASF per
Station

Space
Factor1 Multiptier2

Administration 0.9% 6.3 33 6.7% 35.211 9.49 0.089
Agricultural Biological Sciences 0.3% 13.6 58 10.0% 63.800 37.12 0.116
Agricultural Economics 0.1% 6.3 33 6.7% 35.211 9.49 0.010
Agricultural Science 0.6% 13.2 60 10.0% 66.000 37.27 0.234
Anthtopology 2.6% 8.1 43 7.5% 46.225 16.02 0.419
Architecture (Eaviron. Design) 0.3% 17.3 65 10.0% 71.500 52.92 0.166
Arts, Visual 3.1% 17.3 65 10.0% 71.500 52.92 1.661
Biological Sciences 6.5% 14.0 55 10.0% 60.500 36.24 2.350
Computer Science 0.7% 9.1 45 10.0% 49300 19.27 0.141
Education 0.2% 14.7 40 10.0% 44.000 27.67 0.058
Engineering Sciences 3.0% 18.1 90 15.0% 103300 80.14 2.431
Engineering Agriculture 0.0% 18.1 90 15.0% 103300 80. i4 0.000
Engineering, Chemical 0.0% 14.3 75 12.5% 84.375 51.62 0.000
Foreign Languages 8.2% 3.0 40 5.0% 42.000 5.39' 0.440
Geography 1.2% 6.3 45 7.5% 48.375 13.04 0.150
International Relations 0.0% 14.7 40 10.0% 44.000 27.67 0.000
Journalism 0.0% 14.7 40 10.0% 44.000 27.67 0.000
taw 0.0% 14.7 40 10.0% 44.000 27.67 0.000
Letters 20.8% 3.0 40 5.0% 42.000 5.39 1.122
Library Sciences 0.1% 14.7 40 10.0% 44.000 27.67 0.029
Mathematical Sciences 13.6% 3.0 30 5.0% 31.500 4.04 0.550
Physical Science 15.5% 10.4 60 10.0% 66.000 29.36 4.546
Psychology 4.2% 8.1 43 7.3% 46.225 16.02 0.670
Social Ecology 0.4% 8.1 45 7.5% 411.375 16.76 0.070
Social Sciences, General 16.3% 2.1 30 5.0% 31300 2.83 0.462
Social Welfare 0.0% 2.1 30 5.0% 31300 2.83 0.000
Speech 0.0% 7.0 48 7.5% 51.600 15.45 0.000
Studies, Applied Behavioral 0.3% 14.7 40 10.0% 44.000 27.67 0.087
Studies, Creative 0.0% 3.0 40 5.0% 42.000 5.39 0.0O
Studies, Environmental 0.1q4, 14.0 55 10.0% 60300 36.24 0.038
Studies, Interdisciplinary 0.8% 2.1 30 5.0% 31300 2.83 0.024

Total 100.00%

Weighted Average
15.8623

1. The "Space Factor" is expressed in terms of assignable square feet per weekly student contact hour. It is defined as the"ASP/ station" number shown in the fourth column divided by the utilization standard of 27$ weekly room hours times an85 percent station occupancy percentage. Service and storage areas are included.
2. Space factor times proportion of students.
3. Weighted by the proportion of students in each discipline.

Source: MGT, 1989b
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DISPLAY 67 University of California Upper-Division Teaching Laboratory Data

Discipline
Proportion
of Students WSCH/FTE .ASF/Station

Percent
Add-on for

Support Space

Total
ASF per
Station

Space
Factorl M.Iltiplier2

Administration 2.1% 5.3 33 6.7% 35.211 9.49 0.224
Agricultural Biolocal Sciences 1.3% 12.0 60 10.0% 66.000 37.12 0370
Agricultural Economics 0.8% 5.3 33 6.7% 35.211 9.49 0.089
Agricultural Science 2.2% 11.9 60 10.0% 66.000 37.27 0.989
Anthropology 2.1% 6.5 45 7.5% 48.375 16.02 0.377
Architecture (Environ. Design) 1.3% 16.8 65 10.0% 71500 52.92 0.864
Arts, Visual 3.1% 16.8 65 10.0% 71.500 52.92 2.088
Biological Sciences 7.7% 12.1 60 10.0% 66.000 36.24 3.494
Computer Science 0.7% 3.0 55 10.0% 60300 19.27 0.076
Education 1.7% 14.4 ao 10.0% 44.000 27.67 0.608
Engineering Sciences 10.1% 6.0 110 15.0% 126300 80.14 4.367
Engineering, Agriculture 0.1% 6.0 110 15.0% 126300 80.14 0.045
Engineering, Chemical 0.2% 8.0 90 123% 101.250 51.62 0.097
Foreign Languages 3.1% 3.0 ao 5.0% 42.000 5.39 0.292
Geography 1.1% 5.4 50 7.5% 53.750 13.04 0.174
International Relations 0.0% 14.4 ao 10.0% 44.000 27.67 0.000
Journalism 0.1% 14.4 ao 10.0% 44.000 27.67 0.038
Law 0.3% 14.4 40 10.0% 44.000 27.67 0.114
Letters 12.7% 3.0 ao 5.0% 42.000 5.39 1.208
Library Sciences 0.1% 14.4 ao 10.0% 44.000 27.67 0.038
Mathematical Sciences 4.3% 3.0 30 5.0% 31.500 4.04 0.310
Physical Science 4.7% 9.9 70 10.0% 77.000 29.36 2.056
PsYcholoilY 83% 6.5 45 73% 48.375 16.02 1327
Social Ecology 0.9% 6.5 45 '73% 48.375 16.76 0.170
Social Sciences, General 27.8% 0.8 30 5.0% 31500 2.83 0.399
Social Welfare 0.1% 0.8 30 5.0% 31500 2.83 0.002
Speech 0.0% 6.1 50 7.5% 53.750 15.45 0.000
Studies, Applied Be:tavioral 0.4% 14.4 ao 10.0% 44.000 27.67 0.152
Studies, Creative 0.0% 3.0 ao 5.0% 42.000 5.39 0.000
Studies, Emironmental 0.4% 12.1 60 10.0% 66.000 36.24 0.191
Studies, Interdisciplinary 1.9% 0.8 30 5.0% 31300 2.83 0.027

Total 100.00%

Weighted Average
20.1323

1. The "Space Factor' is expressed in terms of assignable square feet per weekly student contact hour. It is defined as the'ASF/ station' number shown in the fourth column divided by the utilization standard of 22.0 weekly room hours times an130 percent station occupancy percentage. Service and storage areas are included.2. Space factor times proportion of students.
3. Weighted by the proportion of students in each discipline.

Source: MGT, 1989b
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Categoryn
90 ASF/Station

DISPLAY 68 Existing University of California Lower-Division Teaching Laboratory Assignable-
Square-Feet-per-Station Standards, with Five New Categories

Existing Array
31 to 3J3 ASF/Station
Discipline

ASF/
Station'

35.21
35.21
31.50
3130
31.50
31.50

Administration
Agricultural Etonomics
Mathematical Sciences
Social Sciences, General
Social Welfare
Studies, Interdisciplinary

48 to 493 ASF/Station
Discipline

AAdiroPolo8Y2
Compwer Science'

,

Education
Foreign Languages
Geogra PhY
International Relations
Journalism
Law
Letters
Library Sciences
Psycho logy2
Social Ecology2
Studies, Applied Behavioral
Studies, Creative

58 to 59.9 ASF/Station
Discipline

Speech

68 to 693 ASF/Station
Discipline

Agricultural Biological Sciences
Agricultural Science
Biological Science
Physical Science?
Studies, Enyitanntental2

78 to 79.9 ASF/Station
Discipline

Architecture (Environ. Design)
Arts, Performing'
Arts, Visual

80 or More ASF/Station
Discipline

Engineering, Agriculture
Engineering, Chemical
Engineering, Sciences

ASF/
Station

4623
49.50
44.00
42.00
4&38
44.00
44.00
44.00
42.00
44.00
46.23
4838
44.00
42.00

ASF/
Station

51.60

ASF/
Station

63.80
66.00
60.50
66.00
6030

ASF/
Station

71.50
71.50
71.50

ASF/
Station

10330
34.38

103.50

CategOrkif & Ik

*ASP/stalk*

50 ASF/Statloa

11111111NOMINIV

Categories III & IV

60 ASF/StatIon

ASF/Statloa

1. Including Support Space.
2. Italicized disciplines arc moved to higher or lower ASF/Station categories.

Source: Commission Staff

New Array
Category I: 40 ASF/Station
Discipline (61.5% of Total)

Administration
Agricultural Economics
Education
Foreign Languages
International Relations
Journalism
Law
Letters
Library Science
Mathematical Sciences
Social Sciences, General
Social Welfare
Studies, Applied Behavioral
Studies, Creative
Studies, Enviummental
Studies, Interdisciplinary

Category II: 50 ASF/Station
Discipline (4.9% of Total)

Computer Science
Psychology

Category III: 60 ASF/Station
Discipline (4.4% of Total)

Agricultural Science
Anthropology
Geography

Category IV: 75 ASF/Station
Discipline (7.5% of Total)

gr7rieritegica iences
Architecture (Environmental Design)
Biological Sciences
Social Ecology
Speech

Category V: 90 ASF/Station
Discipline (21.7% of Total)

Arts, Visual
Engineering Sciences
Engineering, Agriculture
Engineering, Chemical
Physical Science
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DISPLAY 69 Existing University of California Upper-Division Teaching Laboratory Assignable-
Square-Feet-per-Station Standards, with Five New Categories

Existing Array
30 to 393 ASF/Station
Discipline

ASF/
Station1

Administration 35.21
Agricultural Economics 35.21
Mathematical Sciences 31.50
Social Sciences, General 31.50
Social Welfare 31.50
Studies, Interdisciplinary 31.50

40 to 493 ASF/Ststion ASF/
Discipline Station

Auk°Paoli 48.38
Education 44.00
Foreign Languages 42.00
International Relations 44.00
kurnalism 44.00
Law 44.00
Letters 42.00
Library Sciences 44.00
Psychology2 48.38
Social Ecology2 4838
Studies, Applied Behavioral 44.00
Studies, Creative 42.00

50 to 59.9 ASF/Station ASP/
Discipline Station

Computer Science (A).50

GeogriP02 53.75
Speech- 53.75

60 to 69.9 ASF/Station ASF/
Discipline Station

Agricultural Biological Sciences 66.00
Agricultural Science 66.00
Architecture, Environmental Design 7130
Ans, Perfonning3 71.50
Ans, Vaud 71.50
Biological Science 6030
Studies, Environmental2 60.50

7$ to 793 ASF/Station ASP/
Discipline Station

Physical Science? 77.0

80 or More ASF/Station ASFI
Discipline Station

Engineering, Agriculture 12630
Engineering, Chemical 101.25
Engineering, Sciences 12630

rCategory 11:

SO ASP/Station

Categories III & 1W

ASF/Station

7$ ASF/Station

Category Vs

90 ASF Station
Va.

1. Including Support Space.
2. Italicized disciplines are moved to higher or lower ASF/Station categories.

Source: Commission Staff

New Array
Category I: 40 ASF/Station
Discipline (55.9% of Total)

Administration
Agricultural Economics
Education
Foreign Languages
International Relations
Journalism
Law
Letters
Library Science
Mathematical Sciences
Social Sciences, General
Social Welfare
Studies, Applied Behavioral
Studies, Creative
Studies, F. wironmental
Studies, Interdisciplinary

Category II: SO ASP/Station
Discipline (4.9% of Total)

Computer Science
Psychology

Category III: 60 ASF/Station
Discipline (4.4% of Total)

Agricultural Science
Anthropoloo,
Geography

Category IV: 75 ASF/Station
Discipline (73% of Total)

Agnculturai Biological sciences
Architecture (Environmental Design)
Biological Sciences
Social Ecology
Speech

Category V: 90 ASF/Station
Discipline (21.7% of Total)

Arts, Visual
Engineering Sciences
Engineering, Agriculture
Engineering, Chemical
Physical Science
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DISPLAY 70 New University of California Teaching Laboratory Space and Utilization Standards
(Including Support Space) With the Net Effect on Existing Lower-Division Standards

Proportion .WSCH
Discipline of Students per FTE

ASP per
Station

Space
Fator1 Multiplier2

Administration 0.9% 6.3 40 12.115 0.114
Agricultural Biol. Sciences 0.3% 13.6 75 49.038 0.154
Agricultural Economics 0.1% 6.3 40 12.115 0.013
Agricultural Science 0.6% 13.2 60 38.077 0.239
Anthropology 2.6% 8.1 60 23.365 0.611
Arch. (Environ. Design) 0.3% 17.3 75 62.380 0.196
Arts, Visual 3.1% 17.3 941 74.856 2.349
Biological Sciences 6.5% 14.0 75 50.481 3.274
Computer Science 0.7% 9.1 50 21.875 0.160
Education 0.2% 14.7 40 28.269 0.059
Engineering Sciences 3.0% 18.1 90 78.317 2.376
Engineering, Agriculture 0.0% 18.1 90 78.317 0.000
Engineering, Chemical 0.0% 14.3 90 61.875 0.000
Foreign Languages 8.2% 3.0 40 5.769 0.471
Geography 1.2% 6.3 60 18.173 0.209
International Relations 0.0% 14.7 40 28.269 0.000
Journalism 0.0% 14.7 40 28.7.69 0.000
Law 0.0% 14.7 40 28.269 0.000
Letters 2.1% 3.0 40 5.769 1.201
Library Sciences 0.1% 14.7 40 28.269 0.030
Mathematical Sciences 13.6% 3.0 40 5.769 0.785
Physical Science 153% 10.4 90 45.000 6.967
Psychology 4.2% 8.1 50 19.471 0,815
Social Ecology 0.4% 8.1 75 29.207 0.122
Social Sciences, General 16.3% 2.1 40 4.038 0.659
Social Welfare 0.0% 2.1 40 4.038 0.000
Speech 0.0% 7.0 75 25.240 0.000
Studies, Applied Behavioral 0.3% 14.7 40 28.269 0.089
Studies, Creative 0.0% 3.0 40 5.769 0.000
Studies, Environmental 0.1% 14.0 40 26.923 0.028
Studies, Interdisciplinary 0.8% 2.1 ao 4.038 0.034

Total 100.0%

Weighted Averaze3
15.862

Net Change from Existing Weighted Average of 15.862
32.1%

1. The "Space Factor" shown in the fifth column above is expressed in terms of assignable square feet per full-time-equivalentstudent. It is defined as the "ASF/station" number shown in the fourth column divided by the new utilization standard (25weekly room hours times an 80 percent station occupancy percentage), then multiplied by the "WSCII per FIE" number.The existing standard is 27$ weekly room hours with an 85 percent station occupancy percentage. Service and storage areasare included.
Z. "Space factor" times "Proportion of Students."
3. The weighted average is defined as the "Space Factor" shown in the fourth column above weighted by the proportion ofstudents in each discipline.

Sour,:e: Displays 66 through 69.
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DISPLAY 71 Existing University of California Upper-Division Teaching Laboratory Assignable-
Square-Feet-per-Station Stanciards (including Support Space), with Five Proposed
New Categories and Net Effect on Existing Standards

Discipline
Proportion
ot Students

WSC11

Per FTE
ASF per
Statiou

Space
Factort Multiplie?

Administration 2.1% 5.30 40.00 10.600 0.224

Agriculturr! Biol. Sciences 1.3% 12.00 73.00 45.000 0370
Agticultural &atomics 0.8% 5.30 40.00 10.600 0.089

Agricultural Szience 2.2% 11.90 60.00 35.700 0.791

Anthropology 2.1% 630 60.03 19300 0.411

Arch. (Envimn. Design) 1.3% 16.80 75.00 63.000 0.797
Arts, Visual 3.1% 16.80 90.00 75.600 2.313

Biological Sciences 7.7% 12.10 75.00 45.375 3.494

Computer Science 0.7% 3.00 50.00 7300 0.05
Education 1.7% 14.40 40.00 28.800 0.486
Engineering Sciences 10.1% 6.00 90.00 27.000 2.734
Engineering, Agriculture 0.1% 6.00 90.00 27.000 0.025
Engineering, Otemical 0.2% 8.00 90.00 36.000 0.076
Foreign Languages 3.1% 3.00 40.00 6.000 0.184
Geography 1.1% 5.40 60.00 16.200 0.171

International Relations 0.0 14.40 40.00 28.800 0.000
Journalism 0.1% 14.40 40.00 28.800 0.030
Law 0.3% 14.40 40.00 28.800 0.091
Letters 12.7% 3.00 40.00 6.000 0.759
Library Sciences 0.1% 14.40 40.00 28.800 0.030
Mathematical Sciences 4.3% 3.00 40.00 6.000 0.259
Physical Science 4.7% 9.90 90.00 44350 2.115
Psychology 83% 630 50.00 16.250 1.388
Social Eno logy 0.9% 630 75.00 24.375 0.231

Social Sciences, General 27.8% 0.80 40.00 1.600 0.446
Social Welfare 0.1% 0.80 40.00 1.600 0.002
Speech 0.0% 6.10 75.00 22.875 0.000
Studies, Applied Behavioral 0.4% 14.40 40.00 28.800 0.122
Studies, Creative 0.0% 3.00 40.00 6.000 0.000
Studies, Environmental 0.4% 12.10 40.00 24.200 0.101
Studies, Interdisciplinary 1.9% 0.80 40.00 1.600 (1 0.1C..

Total 100.0%

Weighted Average3 18.431

Net Change from Existing Weighted Average of 20.132 4.4%

Net Change from Existing Lower and Upper Division Standards +4.5%

I. The "Space Factor" shown in the fifth column above is expressed in terms of assignable sqvai me-equivalent
student. It is defined as the "ASF/station" number shown in the fourtti co1un.. divided by the in.: utiluatt(a: stanthni (25
weekly room hours times an 80 percent station occupancy percentage), then multiplied by the "WSCI! per FTE" number.
The existing standard is 22.0 weekly room hours with an 80 percent station occupancy percentage. Service and ,rage areas
are included.

2. "Space factor' times "Proportion of Students."
3. The weighted average is defined as the "Space Factor" shown in the fourth column above by the proportion of

students in each discipline.
4. Net Effect created by multiplying the 32.1 percent iurease in lower division standards by 31.8 parer.% and the 8.4 percr.it

decrease in upper/graduate division standards by 68.2 percent to reflect the mix between lower and upt.er/gradinte
enrollments.

Source: Displays 66 through 69.
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needs, and are based primarily on actual State ap-
provals and construction of facilities over the past
five years. Even though the "net effect" shown in
Display 71 produces an increase of .4.5 percent over
existing standards, the standards are very similar
to those propvsed for the State University -- the
principal difference being that they span a narrow-
er range. As with the State University and the com-
munity colleges, the space-per-station numbers
shown in Displays 70 and 71 are offered as status
quo proposals, in part because shifts in the disci-
pline mix over time will alter their overall effect
considerably, and in part because the credit-hour/

contact hour conversion problem makes a precise
comparison difficult. As an example of how the dis-
cipline mix can affect the standards, if the Univerci-
ty were to experience an enrollment decrease of 2
percent in engineering and a comparable 2 percent
increase in a discipline such as administration
(business) or mathematics, the "net effect" of the
new standards would show a decrease over the ex-
isting standards. From this, it should be concluded
that while the proposed standards will meet the seg-
ments' current needs, they nevertheless represent
approximations and will probably need to be ad-
justed from time to time in the future.

1,1
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Research Space

THE UNIVERSITY of California has long been con-
sidered among the nation's most pre-eMinent re-
search institutions. As a system, it occupies first
place in the nation by a wide margin in terms of ex-
ternal research funding received, as indicated in
Display 72 on page 100. On an individual campus
basis, it operates seven of the top 100 institutions in
the United States, and four of the top 20 -- not
counting the additional funding accruing to the re-
search laboratories at Livermore and Los Alamos
(Display 73, page 101).

The University's research accomplishments have a
long and distinguished history, particularly in agri-
culture and the sciences, and it may be because of
that fact that California was among the first states
to establish standards for research laboratory space.
These standards were first considered in the 1955
Restudy, where the McConnell committee decided
that research laboratory space standards should be
established in nine discipline categories, just as
they were for class laboratories, and based on as-
signable square feet per full-time-equivalent facul-
ty member, with additional allowances for graduate
students and support or service areas. These recom-
mendations are shown in Display 74 on page 102.

The only other major study of space and utilization
standards between 1955 and the present was under-
taken by the Coordinating Councillor Higher Edu-
cation in 1966. The Council did not consider re-
search space, however, since it was relatively well
satisfied with the Restudy team's efforts. In addi-
tion, although the Legislature actively considered
new standards for classrooms and teaching labora-
tories in 1970 and 1973, it did not consider changes
in research space alloca ,ions. Negotiations did oc-
cur, however, between the University and the State
Department of Finance that resulted in alterations
in some of the standards and the creation of new
standards in discipline areas not previously consid-
ered in the Restudy. These negotiations, although
they followed the basic format of the Restudy, pro-
duced an array of standards that looked very differ-
ent from the original 1955 formulation, as shown in
Display 75 on page 103. It did not, however, pro-

duce research space that exceeded the 1955 limita-
tions in any significant way.

Official interest in space standards, including those
for research space, waned in the 1970s, primarily
because of lowered growth rates and the absence of
funding sources for capital outlay appropriations.
Since the late 1950s, California had used geneial
obligation bonds to fund most physical plant expan-
sion and renovation, but with the defeat of Proposi-
tion 3 in 1968, no further bond issues for general
campus construction were approved until 1986 -- al-
though a $155.9 million bond is9ue was approved
for University of California health science facilities
in 1972.

State appropriations for the three public segments
since 1970-71 are shown in Displays 76 and 77 on
pages 104 and 105, and they show generally low
appropriation levels until 1984-85, with the excep-
tion of a slight rise in 1973-74 and 1974-75 caused
by increasing oil revenues from the 1973 OPEC crisis
and elf* by the health sciences bond issue in 1972.
The slump in the late 1970s and early 1980s oc-
curred after bond funds were expended, ti lelands
oil revenues declined, and the economy entered a
major recession. The $24.7 million in State funds
appropriated in 1983-84 was the lowest for the en-
tire twenty-year period shown.

Interest in space standards, and particularly in re-
search laboratories, revived in 1984 with increased
appropriations. As a result, the Legislature ap-
proved Supplemental Budget Language to the 1985
Budget Act that led to the development of Time and
Territory and the Commission's preliminary conclu-
sions on the research laboratory question:

Item 6420-001-001, Number 4. Capital Outlay
Guidelines. The California Postsecondary Edu-
cation Commission (CPEC) shall study the cur-
rent space and utilization standards for under-
graduate class and graduate laboratories and
faculty research/office space L. mblic higher
education. By December 1, 1985, the CPEC
shall report its recommendations for changes, if
found necessary, to the existing space and utili-

llti
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DISPLAY 72 Federal Obligations to Sys:ern of Universities and Colleges for Research and
Development, by Agency, Fiscal Year 1987, in Thousands of Dollars'

Systems of Univentities

and Colleges

(Ranked by Total

R & D Obliptions) Rank Total

Umilled Stabs Deipalbrist
Agriculture Commove Defense Education Energy

Environmental Health &

Protection Human

Ageory Service. Interior NASA

National

Science

Foundation Other2

Tcual, All Syitems - $2,526,827 6129,957 $49,480 6301.412 S34,149 $149,375 $31,861 51374423 $18.216 $123,485 $382.241 $32,221

Univ. ef Calikenia Spine 1 666937 12,441 4141 67559 3,514 34241 3499 378224 2,116 33,754 112556 4,107

Univ. of Texas SMtem 2 234,192 582 184 41,619 360 1,607 1,027 155,743 484 9,182 17,025 9

Univ. of Win:omit System 3 142,247 1,946 2,929 6477 3,194 12,523 1,723 76,575 241 7,147 21,459 1.019

Untv. of Illinois System 4 136,213 7,448 1,343 21,113 2,766 12,074 1,643 44927 4430 2045 30,318 3.081

Columbia Univ. Spies 5 132,349 0 278 1,675 361 5,114 346 88,096 1,018 3,346 21996 2.110

Univ. of N. Carolina System 6 121,895 11,125 1,494 10,490 2,764 2,626 4,101 74770 30 2,480 10924 2.752

State UnM of N.Y. System 7 104,514 525 2.173 6,776 1,011 4,372 2,757 63,616 195 2,086 20.929 30

State Univ. System of Florida 8 97,396 7,063 3,198 14,113 1,104 15,170 2.104 36.160 262 3,139 13,132 821

Univ. System of Oitorgha 9 91,012 7,546 1,258 34,705 172 10,617 158 20.328 499 2.620 10,397 2,012

Univ. of Maryland Syne= 10 84,465 3,961 3,263 15,519 1,053 5,068 920 31,030 640 8,015 1301 1,315

Utah Higher Ethic. System 11 81963 3,916 0 21,986 1,669 4,325 1,196 *185 1,420 1,871 8.240 147

Univ. and St. Col. of Arizona 12 80,485 3559 381 11,0111 2.212 1,990 1,325 32576 866 10,853 15.046 UP

Oregon State H.E. System 13 77,650 *Ala 3,288 8,158 4,791 1,196 2244 31,128 1,594 lax 13904 1,495

Univ. of Alabama System 14 75,990 330 36 5,617 1,2134 617 296 57,977 317 7,731 1263 0

City Univ. of N.Y. Synem 15 54974 100 0 1,358 2,145 2,201 224 41,800 0 834 5,334 108

Univ. of Tennessee System 16 42,010 4,572 0 3,605 686 9,149 451 19263 256 958 2.886 84

Tema A&M Univ. Syne= 17 41,401 11,494 2,471 6,336 10 3,643 667 6,557 119 2,634 6,704 766

Univ. of Hawaii System 18 39558 3,895 9,418 1552 1,043 1,336 25 6,543 757 4,615 8.809 1.565

Louieiana State Univ. System 19 37292 3,851 2,161 2,670 295 1,434 710 22.151 552 470 1048 50

Univ. of Miesouti Syetem 20 4194 6,376 402 1,225 243 913 250 10913 1,287 300 3,532 2.753

Univ. of Nebtaga Syetem 21 26,515 3,796 333 829 533 495 144 9,709 175 726 4,397 5,371

California St. Univ. System 22 20,988 415 267 5,032 152 1,602 345 5,576 129 2,790 4,783 0

Untv. of Alaska System n 15,173 1,121 3213 942 89 598 0 357 278 3,287 5581 0

Unn. of Attuning Symms 14 15,254 4,913 0 340 1214 390 238 5,033 342 162 1239 1,383

Univ. of Nevada Smtem 25 14955 1,624 1,244 260 0 2,100 3.205 2,704 1,500 217 2,031 0

Univ. of Houston Smoot 26 1348 76 50 1,201 133 1,258 252 3,471 0 3,481 1454 74

Univ. e N. Hantp, Syne= 27 13,116 I .514 2.998 332 0 355 25 572 105 5,204 2,343 0

Untv. of Purim, Rico Sysem 21 10.634 4,179 770 316 36 419 0 3.133 113 217 1,440 I

Montana Univ. Synem Zi 8,753 2.593 209 106 34 i 29 775 1,709 573 198 2,125 0

So. Illinois Univ. Synem 30 6,839 87 0 875 267 1.518 0 3236 211 61 584 0

I. Includes obligations to every individual instuution included within tact syswo.

2. Includes the Department of Traneportat ion, the Agency for International Development, the Department of Hooting and Urban Development, the Department of Libor, and the NuclearRevlatoty
Commission.

Source: National Science Foundation and University of California, ()Moe of the Pntaident
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DISPLAY 73 Federal Obligations for Research and Development to the 50 Universities and
Colleges Receiving the Greatest Funding by Agency, Fiscal Year 1987, in
Thousands of Dollars'

Institution
(Ranked by

Amount Received) Rank Total
United Saks Deputises(

Agriculiure Commerce Defense Education Energy

Environmental Health &
Protection Human
Avec), Services Interior NASA

National

Science
Foundation hor2

Tot41, All Institutions $4,723,730 891563 534,661 $764,051 125,108 1344,003 $26,980 12,665,038 $16,029 $185,475 $628,678 137.144

Johns Hopkins Univetsity I 374,656 40 372 225,572 158 2.957 352 133,088 0 30496 7,804 1,467

Stanford University 2 201,049 140 0 40,809 392 16,195 741 96,179 268 22,737 23.592 0

Mass. Ina, of Technobgy 3 187,623 411 2,072 45,397 348 44,323 290 45,949 788 12,069 35,710 366

Univemity of Wuhington 4 164,891 2,173 4,218 22985 1,912 6,415 1,091 94,489 456 4,046 23,136 0

Univ. of Calif, Sas Diego 5 151,748 131 3,842 23472 191 1,815 71 68,452 552 9444 41,178 0

Usk, et Calif., iAll Atageke 6 147,785 136 I 12,532 183 13281 872 99,361 12 5,440 15,453 400

Uaivetiity of Michipn 7 134,977 an 313 11,140 340 4583 792 86,178 0 8,914 20,599 1,085

Univ. of Wisconsin, Madison 8 134,021 8,673 2,829 5,697 126 12,420 709 74906 0 7,176 20,433 950

Yale University 9 132,909 414 0 9,697 As 7,781 200 103,543 0 656 10,333 0

Columbia University 10 130,724 0 73 8475 toy 5,814 346 87515 1,018 3,346 21,530 2,410

Cornell Univetsity 11 128495 8,509 46 14,321 146 4,678 1,468 60,678 no 3,696 34,272 595

Univ. of Call, San Frenelees 12 124,811 411 I 1,229 751 2,705 117 117,345 I 773 1,361 8

Halyard University 13 173,301 115 103 7,108 199 3964 781 89,621 56 4,020 15,312 2,022

University of Minnesota 14 119,746 6,226 290 4,039 1,656 4,718 1,292 82,462 368 1,975 15,768 265

University of Pennsylvania 15 109,388 431 50 6,014 603 5,670 0 81,947 30 419 14,025 199

Univ. of Southern California 16 104,395 0 754 25,070 26 1,160 79 55,274 266 1,823 9,864 79

Unrveisity of Illinois, Urbana 17 96,761 7,322 547 17,081 65 11,345 1,562 17,704 355 2,523 35.226 3,029

Unn, of Calif., Bee kaisy 18 96,748 7,313 61 12,311 471 3,428 471 34,335 414 13,258 24.304 401

Pennsylvania State University 19 94,615 7,071 560 40.862 204 2,700 615 23,849 3,157 3,970 10,601 586

Washington University 20 99,015 200 0 2,190 65 1,181 0 78,355 0 2,159 4905 0

University of Colorado 21 87,623 205 9,122 6,067 192 3,097 411 43,652 663 10,487 13,753 2

University of Rochester 22 85,674 so 0 6,462 0 11,422 171 60,087 0 127 7,320 5

Duke Univentity 23 84,622 100 116 3,479 0 2,447 1.513 70,600 0 747 5,620 0

University of Chicano 34 82769 344 89 1,771 189 3,412 0 55,223 0 5,961 15,773 0

Univ. of N. Car., Chapel Hill 25 81,473 300 0 3,597 0 942 2,839 67,299 0 473 5,549 474

Univenlity of Tem, Austin 26 76,495 471 99 36,738 0 8254 772 10.583 137 4,777 14,663 0

New York University 21 75,966 0 0 4,734 555 6,442 955 50026 0 690 7,066 4,925

University of Pludnirgh 28 72,236 200 459 3,933 1,018 1,526 995 56,811 0 546 7,068 ao

Carnegie.Melion University 29 64454 0 122 42,752 78 3,198 176 6,458 967 448 15,255 0

Yeshiva University 30 65,026 0 0 280 1,362 0 0 62,746 0 0 540 0

Ohio State University 31 64,573 7,025 661 9,130 18 2,847 511 24,057 303 2,924 8,761 8,336

University of Arizona 32 64,491 3,266 381 8533 1,491 713 1,325 29,639 798 8,910 8.825 540
University of Iowa 33 63,479 75 11 3.246 450 255 771 48,965 140 6,315 3,251 0

Univ. of Ala., Birmingham 34 62,240 330 10 1,520 1,062 0 0 56,710 0 1,603 1,005 0

University of Massachusetts 35 57,913 2,734 0 11,424 466 1,491 311 31,194 62 912 9,319 0

Calif. Institute of Technology 36 57,122 0 90 9.440 0 5,476 573 11920 1.200 6,662 21,761 0

Cane Western Reserve Univ. ';f7 56,774 106 0 3,677 419 396 148 43,597 0 4,548 3,883 0

University of Utah 38 56590 60 0 7,092 482 4,217 23 36,761 1,123 654 6,072 147

Baylor College of Medicine 39 56,255 4,867 0 494 1472 0 178 48,901 0 309 334 n

Vanderbilt Untversity 40 54,653 102 0 3,742 1,441 430 0 44,596 0 1,543 2,779

Boston University 41 14.331 56 95 3,898 1,421 925 10 41,714 30 513 4,660 ,
Northwevern University 42 53,061 59 49 4,306 1.580 2,912 48 32314 0 709 10,989 95

University of Florida 43 52,888 5,820 2,354 7,741 103 1,708 1,073 26.727 262 1,066 5.999 35

Univ, of California, Davis 44 58,288 3,540 I 14t az 4,213 181 28,121 1,239 1,131 6584 2,683

Indiana University 45 50,005 201 0 2,033 0 6,123 468 27,815 139 402 12,804 0

University of Miami
Michigan State University

46
47

49,547
48,897

0

7,857
1,077

144

3965
1,732

301

337
235

2580
0

754
35,675
15,367

0

105

733
340

7,429
14,767 4.97142

Univ. of Maryland, ColL Park 48 44,728 2,510 845 13,484 952 4,994 845 3,745 61 7.875 12.522 195

Emory University
Puniue Univemity

49
50

47,294
46,332

0
5,727

0

105

NO
9,992

775
187

70

4545
0

242

44.522
15,643

0

243
193

1462
1.344

8.281

0

5

Univ. al CaWorka, Irvine 54 31,364 126 I 5462 346 3,123 252 21,822 1,212 7,736 1

Univ. of Calif., Saila Barbara 75 27,322 8,923 642 2,724 714 3461 116 1,424 8,498 67.3

I. Does not include federal support for special facilities such as the University of California's laboratories at Livermore and Los Alamo..

2. Includes the Department of Transportation, the Agency for International Development, the Department of Howling and Uittan Development. the Depa,t men( of Labor, and the NuclearRegulatory
Commission.

Souroe: National Science Foundation and University of California, Office of the President
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DISPLAY 74 Research Laboratory Space Standards for the University of California as
Recommended by the 1955 Restudy of the Needs of California in Higher Education

Discipline
_Assimblt Swim FeeA pet

PM Faculty Member FIE Graduate Student
Percentage for
Service/Storage

Agriculture

Arts and Crafts
Engineering

Languages and Literature

Mathematics

Miscellaneous Professions'

Biological Sciences

Physical Sciences

Social Sciences

300

100

300

40

60

so
250

250

ao

1. Education, Journalism, Librarianship, Social Welfare

Source: McConnell, 1955, p. 345, 348.

200 10

140 10

700 15

20 5

30 5

30 10

160 10

160 10

30 5

zation standards for the disciplines of engineer-
ing, biological sciences, and physical sciences to
the Chairs of the legislative fiscal committees
and the Joint Legislative Budget Committee
(Jima

This language, of course, did not allow sufficient
time for a comprehensive review of the subject, but
the Commission reached some preliminary conclu-
sions, which are summarized below:

1. Given the facts that [California's] last study
of space standards for research laboratories
was undertaken in 1955, and that Califor-
nia's standards are substantially divergent
from those in other states, there is a strong
probability that the current standards are
outdated and in need of revision.

2. Although the data are limited, the available
evidence indicates a need to liberalize the
square footage allowances for faculty re-
search laboratories in the natural sciences.
There is a less compelling case for such lib-
eralization in engineering. The area al-
lowed for faculty members may be too strin-
gent by only a small amount . . , but once
allowance is made for graduate students
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and postdoctoral fellows, there appears to be
a need to increase California's allotment by
a substantial amount.

3. Because most scientific research is now con-
ducted by teams of researchers, rather than
by individual faculty members with one or
two graduate students, it is reasonable to in-
stitute space allocations for those additional
people who now occupy faculty research lab-
oratories. This should be done in two ways:
(1) changes should be made in California's
space guidelines to account for differences
between beginning and advanced graduate
students, and (2) the presence of postdoctor-
al fellows should be formally recognized in
California's guidelines, since they are now
such integral members of the University's
scientific research teams.

The Commission went on to recommend interim
changes in the standards of between 25 and 50 per-
cent for natural science research laboratories, but
no change in the standards for engineering.

Although the recommendations were not adopted,
they did set the stage for the current study, and par-
ticularly for the work of MGT.

a)



DISPLAY 75 Existing Research Laboratory Space Standards for the University of California,
with Standards Unchanged From the 1955 Restudy Shown in Boldface Type
and Discipline Categories No Longer in Use Indicated by Strikeout

Apjgagjejsignigitirj-
Percentage for
Service/StorageDiscipline Academic ITE.

FTE Graduate Student
Lab Office Total2

Administration (I3,C R)3 53 20.0 10.0 30.0 6.7
Agrkultura:

Agricultural Science (B,D,R) 300 185.0 15.0 200.0 10.0
Agricultural Economics (B,D) 53 0.0 30.0 30.0 6.7
Agricultural Biological Sciences (B,D) 275 165.0 15.0 180.0 10.0

Anthropology 145 80.0 15.0 95.0 7.5
Architecture, Environmental Design (B,D,LA) 100 130.0 10.0 140.0 10.0

Arts, Performing'. 100 125.0 15.0 140.0 10.0
Arts, Visual. 100 125.0 15.0 140.0 10.0
Biological Sciences 250 145.0 15.0 160.0 10.0
Computer Science (I,SB,SC) 180 100.0 15.0 115.0 10.0
Education (B,D,I,LA,R,SC)s 80 20.0 10.0 30.0 10.0
Engineering

Engineering Sciences (B,D,I,LA,SD) 300 185.0 15.0 200.0 15.0
Chemical Engineering (B) 275 165.0 15.0 180.0 12$
Agricultural Engineering (D) $00 2135.0 15.0 300.0 15.0

Foreign Languages6 40 0.0 30.0 30.0 5.0
Geography (B,D,I,LA,SB) 145 60.0 35.0 95.0 7$
International Relations (SD) so 20.0 10.0 30.0 10.0
Journalisms (B) so 0.0 30.0 30.0 10.0
bangueges-aftel-Literature---------40---
Laws (B,D,LA) $o 25.0 5.0 30.0 10.0
Letters6 40 0.0 30.0 30.0 5.0
Library Sciences7 (B,LA) so 20.0 10.0 30.0 10.0
Mathematics 60 0.0 30.0 30.0 5.0
Physical Sciences 250 145.0 15.0 160.0 10.0
Psychology 145 80.0 15.0 95.0

Social Ecology (I) 145 80.0 15.0 95.0 7$
Social Sciences ao 0.0 30.0 30.0 5.0
Social We Wares (13,LA) 40 20.0 10.0 30.0 5.0
Speech (SB) 70 62.5 223 85.0 7$
Studies, Applied Behavioral (D) 125 35.0 15.0 50.0 10.0
Studies, Creative (SB) 0 0.0 30.0 30.0 5.0
Studies, Environmental (S13,SC) 145 60.0 35.0 95.0 7$
Studies, Interdisciplinary (B,LA,SD) ao 0.0 30.0 30.0 5.0

1. Academic FTE Budgeted faculty FTE plus teaching assistant FM.
2. After the Restudy, standards for graduate students were split into research and office space allowances,
3. BBerkeley; D Davis; I I, Irvine; LA-Los Angeles; R Riverside; SDSan Diego; SB Santa Barbara; SC-Santa Crur.

Where a campus is not indicated for a particular discipline, it meaas that it is offered on all campuses.
4. Formerly under "Arts and Crafts."
5. Formerly under "Miscellaneous Professions."
6. Formerly under "Languages and Literature."
7. Formerly "Librarianship" under 'Miscellaneous Professions."
8. "Miscellaneous Professions" include education, journalism, law, librarianship, and social welfare.

Source: University of California, Office of the President, May 1986
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DISPLAY 76 State Capital Outlay Appropriations for California Higher Education, 1970.71 to
1989.90, in Thousands of Dollars

Year
University

of Califorvia
California

State University

California
Community

Colleges Total

1970-71 $11,853 $14,520 $15,963 $53,262

1971-72 0 19,501 41,059 60,904

1972-73 20,856 39,459 28,246 59,935

1973-74 68,698 76,936 76,562 208,658

1974-75 68,210 47,236 47,067 139,352

1975-76 37,264 22,949 18,368 74,002

1976-77 38,675 34,132 36,148 115,355

1977-78 44,627 28,647 37,902 106,699

1978-79 26,293 23,873 17,054 87,025

1979-80 19,706 21,083 7,584 44,418

1980-81 38,642 21,792 10,174 78,596

1981-82 10,426 10,625 3,749 32,654

1982-83 14,511 18,803 9,167 36,453

1983-84 49,544 13,359 7,483 24,656

19.84-85 110,394 25,176 6,517 163,395

1985-86 141,295 54,800 46,320 216,674

1986-87 159,193 111,793 39,246 348,770

1987-88 142,409 136,574 49,958 315,263

1988-89 186,753 111,973 112,722 636,386

11989-90 188,008 182,408 111,105 470,795

Source: State of California Governor's Budgets and Final Budgct Acts, 1972-73 through 1989-90.
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DISPLAY 77 Total State Capital Outlay Approi '2tions for California's Three Public Segments
of Higher Education, 1970-71 TI,..ough 1989-90, in Thousands of Dollars

A

a

$500000

8400
S400,000

$350,000

$300,000

5250,000

1400,000

$150,000

$100,000

$50,000

50

19)% 1971. 972. 1973. 1974- 1975- 1976. 1977- 1978. 1979- 1980. 1981- 1982- 190- 1984- 1985. 1986- 1987. 1988. 1982.

71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90

Year

Source: Display 76.

Results of the national survey

The space formulas for research laboratories were
the most complex of any of the four types of space
considered by MGT in the national survey. The for-
mulas used nationally for offices, classrooms, and
teaching laboratories were relatively consistent,
particulerly for the latter two, since most other
states had already adopted California's space factor
formula that was developed in the 1960s by the Co-
ordinating Council. Because of that, it was relative-
ly easy to insert numbers into various parts of the
formula to derive true comparisons. While prob-
lems did develop in such areas as the definition of
full time equivalency and the number of hours to
which a particular utilization standard would be ap-
plied, all of nese were solved by the normalization
process that produced the prototype institutions'
norms.

With research space, the problem of normalization
was complicated by the fact that there is no nation-
ally recognized formula for determining laboratory
sizes. Unlike the other spaces considered earlier by
the advisory committee, research areas are used by
individuals with many different functions and are
funded from a variety of sources. Where classrooms
are occupied only by faculty and students funded
from State appropriations, research laboratories

and related areas are occupied by regular faculty,
research faculty, visiting and emeriti faculty, re-
search assistants, research technicians, postdoc-
toral fellows, and various levels of both undergrad-
uate and graduate students. In addition, there is
rarely a single funding source for these personnel as
some are State funded while others derive their sup-
port from contracts and grants; many use both in-
ternal and external sources. At the very least, the
following list describes the types of individuals en-
gaged in university research activities:

State-Funded Personnel Externally Funded Personnel

FTE Faculty

FTE Graduate Students:

Graduate I

Graduate II

FTE Research Assistants

FTE Research Technicians

FTE Postdoctoral Fellows

FTE Research Faculty

FTE Research Assistants

FTE Research Technicians
FTE Postdoctoral Fellows

Appendix C shows how the different state formulas
work. The number of assignable square feet shown
in the display is derived from the weighted averages
shown in Volume II of the national survey.

Not only do research personnel derive their support
from both internal and external sources, various
states also use very different internal budgeting
methods. The great differences in their space for-

1 1 f; 105



mulas and budgeting techniques made it impossible
to use a single system for all states and necessitaibed
a division of the prototype into two categories -- the
first including those states that budget virtually all
faculty from state funds, and the second including
those that maintain a separate contract and grant
budget. (In one case -- Virginia -- it was necessary
to use elements of both methods.) In each division,
the total number of personnel is the same.

Each state surveyed used a different set of stan-
dards to determine total research space allowances,
and it was necessary to reconcile these differences
in a disciplinary "crosswalk." Once this was accom-
plished, the formulas could be applied to the
appropriate budgeting system to produce a total
number of assignable square feet for each state that
was comparable to the amount generated by Cali-
fornia's standards. The formulas were detailed by
MGT in Volume I of its national survey (mGT, 1989a,
pp. 162-167, 203). Display 78 presents the national
comparison, with Display 79 on page 108 showing
the calculations that produced the national and
California totals.

Constructing new research space standards

As noted above, various states use a wide variety of
methods to calculate appropriate levels of research
space. Some employ only state-funded faculty and
graduat students; others count all researchers
from whatever funding source; still others make
calculations to account for differences in research
and teaching .time; a few count technicians and
assistants; and about a third count postdoctoral fel-
lows. In some cases, such as Ohio and Wisconsin,
the budgeting formulas are so complex that it is im-
possible to ,ietermine the number of square feet
they generate, while in others, such as New Hamp-
shire and Utah, the formulas are relatively simple.
A few states have considered the idea of basing re-
search space only on the total amount of research
funding received, but no state has yet adopted this
approach.

The University of California standards

In developing new standards for the University of
California, it was necessary to take into account the
fact that the existing standards have not been used
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for many years. So much has changed since the
1950s in the ways that universities conduct re-
search and in their space requirements for equip-
ment and health and safety that when funding for
new construction became available in the early- to
mid-1980s, it became apparent that the 1955 Re.
study standards would be entirely inadequate as a
basis for determining current needs. Because of
that, the University based its capital requests nut
oz, the. existing standards, but on assessments of
program need, with each project individually justi-
fied and approved by the Governor and the Legisla-
ture.

To determine viable and workable space standards
for research laboratories that could be applied to fu-
ture budget requests, the University examined all
Project Planning Guides (PPG) that were approved
for funding over the past eight years. Then, follow-
ing the principle used earlier for teaching ) ',orato-
ries -- that of grouping disciplines into as few cate-
gories as possible -- it songht tn determine various
"breaking points" that would permit all of the disci-
pline categories used by MGT for the national survey
to be arrayed into groups. That process produced
the six categories shown in Display 80 on page 109
and discussed below.

The next task was to determine square footage al-
lowances for the key individuals who actually use
research laboratories. At the University, as at most
research universities, these include faculty, gradu-
ate students, and postdoctoral fellows -- the latter
particularly in the sciences. Although there are
various other subsets of research laboratory person-
nel, such as laboratory technicians and assistants,
and visiting or emeriti faculty, developing individ-
ual standards for such individuals would violate a
basic principle that has governed this study from
the outset -- that the new standards should be as
simple in concept end as easy to administer as possi-
ble. This principle also militates against making
additional distinctions between research and teach-
ing faculty, or between first- and second-stage
graduate students (a change from the Commission's
preliminary thought in Time and Territory), since
even if a clean analytical method could be devised to
determine space allocations for them, which is
doubtful, such a method would offer few benefits
and might also offer highly undesirable incentives
to piace certain individuals in categories that gen-
erate more space.



DISPLAY 78 Assignable Square Feet of Research Laboratory Space Generated by the Surveyed
State Formulas for the Prototype Research University

State

ASF for
State Funded

Programs'

ASF for
Contract and

Grant Programs'

Total ASP
for all

Programs

Colorado 2,266,668 32,375 2,299,043

Florida 3,296,294 285,798 3,582,092

Kansas 3,595,047 790,020 4,385,067

Maryland 4,457,319 66,395 4,523,714

Nebraska 5,149,512 55,300 5,204,812

New Hampshire 3,644,585 324,444 3,969,029

Ohio

Ontario 3,574,988 293,156 3,868,144

Oregon 1,944,835 78,520 2,023,355

Utah 5,134,560 236,460 5,371,020

Virginia 3,288,273 239,085 3,527,358

Wisconsin

Mean (Excluding California) 3,635,208 240,155 3,875,363

Median (Excluding California) 3,585,018 237,773 3,918,587

Rank
California 3,098,246b N/A 3,098,246 9/11

a. Calculated by applying weighted average space factor values (Exhibits 634 to 6.24) to prototype characteristics in accordance
with each state's formula outlined in Section 6.1.

b. California's total ASF for research lab space, 3,472,859, has been reduced by '174,613; the average graduate teaching lab
space generated by other states' standards. California must use research lab space for scheduled graduate teaching labs.
The full range of space factors for other states are presented in Exhibit 5.4.3 and discussed in Section 53.

c. Cannot be computed.

Source: MGT Consultants, 1989a, p. 203

The existing research laboratory standards are
based on three factors: (1) assignable square feet
per State-supported faculty member, (2) assignable
square feet per graduate student, and (3) a percent-
age adjustment for service and support areas. As
with other space types considered in this project, the
final element of the standard -- support space -- has

been subsumed into the overall assignable-square-
feet figures. Such inclusion not only simplifies the
process of administering the standards, it also af-
fords campus planners greater flexibility to deter-
mine actual program needs.
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DISPLAY 79 Analysis of the Existing Research Laboratory Space Standards for the University
of California

Discipline
Discipline

Weight
ASF per
Faculty

Graduate
Student

Proportion

ASF per
Graduate
Student

% Add on
for Support

Space

Administration 0.028 53.0 0.087 20.0 6.7%
Agric. Biological Sciences 0.013 275.0 0.009 165.0 10.0%
Agricultural Economics 0.007 53.0 0.005 0.0 6.7%
Agricultural Science 0.067 300.0 0.044 185.0 10.0%

Anthropology 0.017 145.0 0.017 80.0 7.5%
Architecture (Environ. Design) 0.015 100.0 0.028 130.0 10.0%
Arts, Performing 0.046 100.0 0.034 125.0 10.0%
Arts, Visual 0.026 100.0 0.015 125.0 10.0%

Biological Sciences 0.070 250.0 0.053 145.0 10.0%
Computer Science 0.007 180.0 0.004 100.0 10.0%
Education 0.021 80.0 0.078 20.0 10.0%
Engineering Sciences 0.093 300.0 0.147 185.0 15.0%

Engineering, Agriculture 0.001 500.0 0.001 145.0 15.0%
Engineering, Chemical 0.003 275.0 0.006 165.0 123%
Foreign Languages 0.062 40.0 0.029 0.0 5.0%
Geography 0.008 145.0 0.006 60.0 73%

International Relations 0.000 80.0 0.000 20.0 10.0%
Journalism 0.001 80.0 0.003 0.0 10.0%
Law 0.016 80.0 0.090 25.0 10.0%
Letters 0.126 40.0 0.066 0.0 5.0%

Library Sciences 0.003 80.0 0.013 20.0 10.0%
Mathematical Sciences 0.065 60.0 0.032 0.0 5.0%
Physical Science 0.112 250.0 0.097 145.0 10.0%
Psychology 0.038 145.0 0.021 80.0 73%

Social Ecology 0.005 145.0 0.003 80.0 73%
Social Sciences, General 0.129 40.0 0.091 0.0 5,0%
Social Welfare 0.004 40.0 0.016 20.0 5.0%
Speech 0.000 70.0 0.000 63.0 73%

Studies, Applied Behavioral 0.002 125.0 0.002 35.0 10.0%
Studies, Creative P.(100 0.0 0.000 0.0 5.0%
Studies, Environmental 0.003 145.0 0.002 60.0 73%
Studies, Interdisciplinary 0.012 40.0 0.001 0.0 5.0%

Total L000 1.000

Unweighted Average 148.7 80.8

Weighted Average 155.6 89.2

Total ASF Oenerated:
Less Allowance for Graduate Teaching Laboratories:
Net ASP:

National Mean ASF:

National Mean Exceeds Existing Standards by:

Source: MGT. 1989b, and Commission Staff

3,472,839 From MGT National Survey, Volume I, p. 203 (note h)
374,613 From MGT National Survey, Volume I, p. 203 (note b)

3,098,246 3,472,859 - 374,613
3,875,363 From MGT National Survey, Volume I, p. 203

25.1% ((3,875,363 4. 3 098,246) - 1) x 100
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DISPLAY 80 Revised University of California Research Space Stanclards

Category Description

1 Complex wet and dry laboratories, typically assigned

to research teams. High density of utility services,

fume hoods, other built-in equipment, bench space,

and movable equipment. Requires service areas and

support space ranging from 25 to 50% of core
laboratories.

11 Laboratories generally requiring fewer laboratory

services and less bench space for indiv;dual work
stations. Greater proportion of core laboratories

shared among research teams, often housing bulky

experimental apparatus. Requires service areas and

support space ranging from 10 to 25% of core
laboratories. Faculty and graduate students also

involved in field research.

III Large individual studios for faculty and graduate

student creative activity, usually occurring on a solo

basis. Specialized support areas required for specific

equipment-based techniques, such as photography,

computing arts, or media editing.

Small individual studios, and shared rehearsal

facilities, production studios and project areas.

Accommodates both solo and group activities.

Specialized facilities often used on a shared basis for

teaching, research, and performance activities.

Special storage facilities required.

V Combination office and laboratory based

research activities. Laboratories, project moms, or

observational/practice facilities often are shared

among several research teams. Limited service areas

with some special storage needs.

VI Office-based research activities requiring computer

support, group project moms, reading/study areas.

Limited service and support needs.

ASF per

State Supported

FTE Faculty'

ASF per

Graduate

Student'

ASF per

Postdoctoral

Fellow'

500 250 250

350 175 175

500 250 250

150 150 150

150 100 100

50 50 50

1. Space allowances per faculty, graduate studcnt, and postdoctorate include all service and support space.

Source: University of California, Ofnve of the President; and Commission Staff
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The new standards also contain three elements, but
all of them are based on actual research personnel:

1. Statz-Funded Faculty: The practice of consider-
ing only State-funded faculty has been contin-
ued, even though every other state surveyed also
counts non-state funded 'Contract and Grant"
faculty in determining its space allocations. In
part, this has been done because of the ease of

. determining the number of State-funded person-
nel, and also because the number tends to be rel-
atively stable over the long run, thus peimitting
greater planning consistency.

2. Graduate Students: The second element is grad-
uate students. In the 1950s, it was assumed that
there would be a single allowance to accommo-
date both graduate student research areas and
graduate student offices. In the intervening
years, this practice was discontinued in favor of
one that separated research and office spaces.
When the advisory committee considered office
areas at an earlier meeting, it was decided to re-
move graduate students from the office allow-
ance and to include them under an inclusive "re-
search space" category. This has been done in
the current proposal, with an adjustment includ-
ed to reflect the change (see the bottom of Dis-
play 81).

3. Postdoctoral Fellows: The proposed new stan-
dard includes postdoctoral students for the first
time -- and at the same space-per-full-time-equi-
valent rate as graduate students.

One of the mast significant changes that has oc-
curred in universities since the 1950s is the enor-
mous increase in research funding, and with it, the
emergence of postdoctoral fellows as major partici-
pants in university research activities. In Time and
Territory, the Commission presented a table show-
ing the growth in research funding since 1950-51,
which is repeated and updated in Display 82 on
page 112, and it also noted the following facts about
postdoctoral fellows (1986a, pp. 53, 55):

Of particular importance in the development of
research teams are postdoctoral fellows whose
existence is not recognized in any California
space standards but who nevertheless occupy
scientific laboratory space and perform a large
amount of the work. According to a 1983 sur-

1 10

vey . . . , 617 American universities reported
employing 20,829 postdoctorals that year, vir-
tually all of them (99.8 percent) at doctorate-
granting institutions. The National Science
Foundation's estimate for the total number was
about 23,000. In addition, threg were another
5,000 "non-faculty research staff" who also held
a doctoral degree but were not formally placed
in the postdoctoral fellow category. Research
technicians were not listed.

Among the postdoctorates, 70.3 percent were
employed in five fields: biological sciences
(38.8 percent); physical sciences (20.2 percent);
engineering (6.8 percent); environmental sci-
ences (2.8 percent); and mathematics/computer
sciences (1.7 percent). The only other field em-
ploying large numbers of postdoctoral research-
ers was the health sciences (23.3 percent).

The National Science Foundation also ranked
universities according to their use of postdoc-
torates in 1983. It indicates that the Universi-
ty of California received 8.7 percent of all the
research and development money expended na-
tionally from all sources and for all purposes in
1983 and employed 12.8 percent of all postdoc-
toral fellows. Five University campuses rank-
ed 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 research func-
tion at major universities, postdoctoral fellows are
not a well-recognized group. In his Godkin Lectures
at Harvard in 1963, Clark Kerr referred to them as
"the unfaculty." Little data concerning their num-
bers or activities were collected prior to 1971 when
the National Science Foundation formally included
them in their surveys, but the National Academy of
Sciences in 1969 chronicled their history in The In-
visible University: Postdoctoral Education in the
United States. According to that study, the defini-
tion of postdoctoral is difficult but includes:

Appointments of a temporary nature at the
postdoctoral level that are intended to offer an
opportunity for continued education and exper-
ience in research, usually, though not neces-
sarily, under the supervision of a senior men-
tor. The appointee may have a research doctor-
ate (e.g., Ph.D., Sc.D.) or professional doctorate

1 ')



DISPLAY 81 Analysis of the Proposed Research Laboratory Sp.,ce Standards for the University
of California, with a Comparison to the Existing Standards

Graduate ASF per Poudoctoral ASF per % Add on

Discipline ASF per Student riraduate Velour Postdoctoral for Support

Discipline Weight Faculty Proportion Student Pmportion Fellow Space

Administration 0.028 50.0 0.087 50.0 0.000 50.0 0.0%

Agric. Biol. Sciences 0.013 500.0 0.009 250.0 0.000 250.0 0.3%

Agricultural Economics 0.007 50.0 0.005 50.0 0.000 50.0 0.0%

Agricultural Science 0.067 350.0 0.044 175.0 0.076 175.0 0.0%

Anthropology 0.017 150.0 0.017 100.0 0.000 100.0 0.0%

Architecture (Environ. Design) 0.015 150.0 0.028 150.0 0.000 150.0 0.0%

Arts, Performing 0.046 150.0 0.034 150.0 0.000 150.0 0.0%

Arts, Visual 0.026 500.0 0.015 250.0 0.000 250.0 0.0%

Biological Sciences 0.070 500.0 0.053 250.0 0.424 250.0 0.0%

Computer Science 0.007 150.0 0.004 100.0 0.010 100.0 0.0%

Education 0.021 50.0 0.078 50.0 0.000 50.0 0.0%

Engineering Sciences 0.093 350.0 0.147 175.0 0.105 175.0 0.0%

Engineering, Agriculture 0.001 500.0 0.001 250.0 0.000 250.0 0.0%

Engineering, Chemical 3.003 500.0 0.006 250.0 0.000 250.0 0.0%

Foreign Languages 0.062 50.0 0.029 50.0 0.000 50.0 0.0%

GeograPhy 0.008 150.0 0.006 100.0 0.000 100.0 0.0%

International Relations 0.000 50.0 0.000 50.0 0.000 50.0 0.0%

Journalism 0.001 50.0 0.003 50.0 0.000 50.0 0.0%

Law 0.016 50.0 0.090 50.0 0.000 50.0 0.0%

Letters 0.126 50.0 0.066 50.0 0.000 50.0 0.0%

Library Sciences 0.003 50.0 0.013 50.0 0.000 50.0 0.0%

Mathematical Sciences 0.065 50.0 0.032 50.0 0.017 50.0 0.0%

Physical Science 0.112 500.0 0.097 250.0 0.293 250.0 0.0%

Psychology 0.038 150.0 0.021 100.0 0.026 100.0 0.0%

Social Ecology 0.005 150.0 0.003 100.0 0.000 100.0 0.0%

Social Sciences, General 0.129 50.0 0.091 50.0 0.049 50.0 0.0%

Social Welfare 0.004 50.0 0.016 50.0 0.000 50.0 0.0%

Speech 0.000 150.0 0.000 100.0 0.000 100.0 0.0%

Studies, Applied Behavioral 0.002 50.0 0.002 50.0 0.000 50.0 oln
Studies, Creative 0.000 50.0 0.000 50.0 0.000 50.0 0.0%

Studies, Environmental 0.003 150.0 0.002 100.0 0.000 100.0 0.0%

Studies, Interdisciplinary 0.012 50.0 0.001 50.0 0.000 50.0 0.0%

Total 1.000 1.000 1.000

Unweighted Average 181.3 112.5 1123

Weighted Average 213.2 1183 217.8

National Mean Assignable Square Feet (ASF):
California ASF Generated by Existing Standards:

3,875,363

3,098,246

From MGT National Survey, Volume 1, p. 203
From MGT National Survey, Volume I. p. 203

National Mean ASF Exceeds California Existing ASF by: 25.1% ((3,875,363 + 3,098,246) - 1) x 100

California Gross ASF Generated by Ncw Standards: 4,669,120 (213.2 x 7,600) + (118.9 x (17,126 + 8,550))
+ 217.8 x 1,700)

Less Deduction for Graduate Student Office Space: 647,035 From MGT National Survey, Volume 1, p. 226

Net California ASF Generated by New Staiutards: 4,022,085 4,669,120 647,035

National Mean ASF Exceeds California's Ne,v ASV by: -3.6% ((3,875,363 + 4,022,085) - 1) x 100

California's New ASF Exceed:. Nations: Meal ASF by 3.8% ((4,022,085 + 3,875,363) - 1) x 100

California's New ASF Exceeds Existing ASF by: 29.8% ((4,022,085 + 3,098,246) - 1) x 100

Source: MGT, 198%, and CommLsion Staff
=swys. le* ..losior.11
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DISPLAY 82 University of California Expenditures from Extramural Funds, Five-Year Intervals
Beginning in 1950-51, in Current Dollars

Year
Total Expenditures from Extramural Funds1

In Current Dollars In 1988 Dollars
Ladder Rank
Faculty FTE2

Total Expenditures
from Extramural

Funds per Faculty FIE
In Current Dollars In 1988 Dollars

1950-51 $3,334,208 $16,336,149 2,3753 $1,404 $6,878

1955-56 7,355,156 32,387,301 3,6433 2,019 8,890

1960-61 46,191,764 180,718,952 3,116 14,824 57,997

1965-66 120,378,562 426,269,696 4,097 29,382 104,044

1970-71 207,180,910 583,608,197 5,988 34,599 97,463

1975-76 337,852,914 669,413,343 5,924 57,031 113,000

1980-81 591,486,798 780,531,536 6,186 95,617 126,177

1985-86 776,100,000 828,547,027 6,639 116,900 124,800

19874C 925,700,000 925,700,000 6,734 137,467 137,467

1. Dollar figures do not include expenditures from Atomic Energy Commission or Department of Energy sources.
2. Ladder-rank faculty FIE incluilz Full, Associate, and Assistant Professors plus Instructors.
3. Faculty FM for 1950-51 arid 1955-56 are estimated, by applying the average FTE/headcount ratio fol .he other years to

actual headcount for those two years.

Sources: University of Cslifornia. Univerrity of California Financial Report: 1950-51, 1955-56, 1960-61, 1965-66, 1985-86, and
1987-88. University of California Report on Activities Financed Through Contracts and Grants fromExtramural Spon-
sors: 1970-71, 1975-16, 1980-81, and 1983-84. Univer of California Statistical Summary of Students and Staff.
1950-51 through 1987438.

(e.g., M.D., D.V.M.) or other qualifications
which are considered equivalent under the cir-
cumstances. A person may have more than one
postdoctoral appoir tment during his career
(California Postsecondary Education Commis-
sion, 1986a, pp. 55, 57).

The Commission went on to note that:

During field investigations undertaken in con-
junction with this report, Commission staff
spoke with a number of postdoctoral research-
ers and their faculty supervisors at the San
Diego and Santa Cruz campuses of the Univer-
sity, and from those discussions, it emerged
that the closest parallels to postdoctoral re-
search activity are probably medical inter,
ships and residencies, and legal clerkships. In
engineering and the sciences today the work
has become so complex, and the educational re-
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quireinents for researchers so great, that virtu-
ally no scientific investigator can receive a fac-
ulty appointment without three to six years of
postdoctoral experience. Today, the normal
track to a professorship in the sciences involves
seven or eight years of formal education culmi-
nating in the Ph.D. or comparable degree plus
another three or more as a postdoctoral. ft is
often the case as well that a faculty appoint-
ment cannot be secured until postdoctoral in-
terns have demonstrated their proficiency in
the field by publishing the results of their re-
search and securing grants in their own names
(ibid, p. 58).

Chancellor Richard Atkinson of the University's
San Diego campus, who previously was the director
of the National Science Foundation, may be unique-
ly qualified tu speak on this subject. In a 1985 letter



to University of California President David Gard-
ner, he discussed the issue:

The nature of post-doctoral education and its
importance to California is .not widely under-
stood. The complexity and sophistication of
many fields in science and engineering has
grown to a level where training beyond comple-
tion of a doctoral program is required before a
researcher can function independently. A sys-
tem has evolved whereby young scientists and
engineers serve an apprenticeship as post-
doctoral fellows for several years before assum-
ing tenure-track positions in universities or
their equivalent in government or industry re-
search laboratories. The University of Califor-
nia, because of the excellence of its programs,
has proved to be an attractive environment for
"post-does." Consequently, the University at-
tracts to the State many outstanding young sci-
entists and engineers who as trainees make sig-
nificant contributions to the University's re-
search and graduate programs. Many of these
talented individuals take up permanent resi-
dence to pursue careers in California's busi-
nesses and Universities. Without strong pro-
grams of post-doctoral education, the State
would be seriously handicapped in its effort to
maintain a rapid pace of industrial develop-
ment in agriculture, electronics, bio-technolo-
gy, and the many other fields which are criti-
cally dependent on the availability of highly
trained personnel.

Since virtually all post-docs either bring their
own support in the form of competitively-won
fellowships or are employed on extramurally-
funded contracts and grants, they do not impose
a direct financial burden on the University or
the State. Since post-does do, however, occupy
space, the University must make room for them
in laboratories and offices. The space standards
which guide the University's capital outlay pro-
gram, however, make no provision whatsoever
for this need. As a result, the facilities avail-
able for research, graduate education, and post-
doctoral training are inadequate. In the past,
the University has been able to overcome this
deficiency because of the quality of its faculty
and the general attractiveness of California to
people beginning a career. To some extent, it
will be able to continue to do so in the future.

But as other states and their universities have
begun to respond to the lure of "high-tech" by
making nhajor coramitments to develop out-
standing research facilities, we cannot count rri
being able to get by with marginal or im -

equate research facilities.

When it was developing the data for the nation.
survey of space standards, MGT was advised by tht
University that about 1,700 postdoctoral fellows
were in residence at the University's campuses.
Subsequent research has provided a delineation of
the disciplines in which those postdoctoral fellows
are currently engaged in research; and, as can be
seen in Display 83, they are heavily concentrated in
the sciences and engineering.

Th proposal for research-space standards delineat-
ed in Displays 80 and 81 indicate the six general
categories and how each of the discipline categories
used by MGT to develop the national survey are af-
fected by the proposal. Display 81 provides a com-
plete data array and a comparison of the total as-
signable square feet generated by the new stan-
dards in comparison to both the University's exist-
ing standards and the national mean for the sur-
veyed states. In each case, the square footages pro-
posed are based on an actual review of legislatively
approved Project Planning Guides, and do not rep-
resent an increase from the space totals currently
under construction or soon to be under construction.
In that sense, while the proposed standards repre-
sent a substantial increase from the Restudy stan-
dards of 1955, they do not represent an increase
from current practice. It should also be noted that
the proposed standards do not represent a signifi-
cant departure from existing national practice,
since they exceed the national mean by only 3.8 per-
cent. Given the facts that the quality of the data
from other states and the complexity of their formu-
las make a precise determination of national stan-
dards impossible, such a difference is probably with-
in a reasonable margin of error for the national
mean itself.

The California State University standards

The remaining item to consider is research space
standards for the California State University.
Based on a 1966 agreement with the Department of
Finance, the State University can receive research
space for full-time-equivalent graduate students at

.1 .;
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DISPLAY 83 Distribution of University of California Postdoctoral Fellows'

Discipline Number2 Percentage Space Category3

Biological Sciences 720 42.4%

Physical Sciences 498 29.3

Engineering 179 103 II

Agriculture 130 7.6 II

Psychology 44 2.6 V

Computer Science 17 1.0 V

Mathematics 1.7 VI

Social Sciences 53 4.9 VI

1. Based on 1,700 postdoctoral fellows in the prototype university system developed by MGT.
2. Distribution of poatdoctoral fellows by discipline is based on a Fall 1987 Swvey of Graduate Science and Engineering

Students and Postdoctorates conducted by the National Science Foundation, with data reported by discipline by each of
the University of California campuses.

3. See Display 104 for space categories.

Source: University of California, Office of the President

a rate equal to 75 percent of the University of Cali-
fornia's graduate research space allowance for both
offices and laboratories, provided each project is in-
dividually justified. A full-time-equivalent gradu-
ate Atudent is defined for this purpose as a master's
degree level student carrying an eight-unit load
For support budget purposes, a full-time-equivalen'.
graduate student is defined as 15 units of work. No
research allowance is provided in this agreement
for faculty members.

In the focus-group discussions conducted by MGT,
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°acuity members and administrators repeatedly
noted that graduate students are increasingly in-
volved in research projects. Many campuses MIN re-
quire the completion of formal projects a5 a require-
ment for graduation -- in some cases even from un-
dergraduate students. Like the University of Cali-
fornia, this is particularly true in the scienos and
engineering. Because of this, it seems prudent not
only to cc ntirkue the informal agreement, but to for-
malize it as a immanent feature of the space stan-
dards.



7 Faculty Offices

ALLOWANCES for academic administrative offices
at the University of California and the California
State University were established in 1955 by the
Restudy, confirmed in 1960 by the Master Plan Sur-
vey Team, and reconfirmed in 1966 by the Coordi-
nating Council clr Higher Education. For the com-
munity colleges, the present standard for both aca-
demic and central administrative space was formu-
lated in 1966 by the Council.

Over the past quarter century, many of the circum-
stances that led to the establishment of the existing
standards have changed, including (1) the revolu-
tionary expansion of technology. including xero-
graphic equipment, personal computers, and fax
machines; (2) a greater and grawnig emphasis on
faculty/student contact; (3) an explosion in litera-
tore; and (4) a need for a greater number of admin-
istrative and support staff for special services and
research programs. In addition, and particularly at
the University of California, what was at one time a
clear distinction between offices and laboratories
has become blurred. At the California State Uni-
versity, a growing imperative toward instructional-
ly related research and publication has unquestion-
ably created strains on the office space currently
available to faculty. In the community colleges, the
Commission for the Review of the Master Plan for
Higher -Education and the Legislature's Joint Com-
mittee for Review of the Master Plan have urged
greater contact between both full- and part-time
faculty members and students -- a trend that has ex-
panded office space needs.

The fact that California's office space standards
have not been updated since 1966 was reflected in
the national survey conducted by MGT. Its 1988-89
data indicated that the standards used by com-
munity colleges in other states generate 57.3 per-
cent more office space than those in California, and
comparable analyses of the California State Univer-
sity and the University of California show percent-
ages of 31.4 and 4.9, respectively (Displays 84
through 89). Since virtually every state surveyed
has reviewed its standards more recently than Cali-
fornia, this should not be surprising.

Other major responsibilities assumed by MGT were
to determine how the academic environment has
changed In tiel past 20 to 30 years and how those
changes have impacted space requirements. Dur-
ing meet:ngs of the focus groups, a consistent them,
expressed 'of factlity members was a lack of space to
house equipment (especially coersonal computers) as
well as to store botS written materials and comput-
er software, consult wii and advise students, con-
fer with colleagues, an:1 secure a degree of privacy.

As a '..muLlt cf Lhe chat... accumulated by MGT, the
views expressed in the focus groups, and conversa-
tions with members of the Commission's Advisory
Committee on Space and Utilization Standards, it is
clear that a number of changes in faculty office
space standards should be made, particularly in the
community colleges, with lesser increases for the
University of California and the California State
University.

A change proposed by the Commission for all three
segments is the integration of several categories of
space into a single allowance by combining the ex-
isting allowances for faculty offices, related admin-
istrative space, and service/storage areas. This con-
solidation will not only bring California into line
with commonly used practices elsewhere, where
such spaces are normally combined into a single fig-
ure, but also permit far simpler budgetary calcula-
tions that should encourage planning flexibility. A
major outcome of the focus-group discussions was
the determination that not all disciplines have iden-
tical office needs. It is equally clear that planning
for those needs should be done by those closest to
them -- by campus and systemwide planners who
are most familiar with specific disciplinary and de-
partmental requirements. Accordingly, the Com-
mission proposes that a single number be adopted
and -- for reasons outlined below that this number
be different for each segment.

California has a long-established principle of differ-
entiation of function, which plays a prominent role
in the faculty office space standards proposed in this
report. It is clear from the accumulated evidence

1`)(, )
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DISPLAY 84 Assignable Square Feet of Academic Office Space Generated by the Surveyed State
Formulas for the Prototype Community Colleges

.,..

State
Total ASP for
All Positions

Percentage by Which
Total ASF Exceeds

California

Colorado 4,149,000 52.1%
Florida 4,579,680 67.9
Maryland 4,421,760 62.1
New Jersey 4,421,760 62.1
Ohio 4,263,840 56.3
Tennessee 3,536,156 29.6
Utah 5,369,280 96.8
Virginia 4,421,760 62.1
Washington 3,158,400 15.8
Wisconsin 4,579,680 67.9
Mean (Excluding California) 4,290,132 573%
Median (Excluding California) 4,421,760 62.1%
California 2,727,735 N/A

Source: MGT, 1989a,

DISPLAY 85 Indexed Comparison of California Community College Office Space Standards
with Those in Other States
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that the responsibilities assigned to each of the
three public segments differ, and that these differ-
ences have implications for the establishment of ap-
propriate office areas. This principle also appears to
be at work in many other states, where office space
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allowances at research universities are invariably
greater than for comprehensive institutions such as
the State University, and where community college
faculty office needs are consistently less than in
four-year institutions. This parallel between Cali-
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DISPLAY 86 Assignable Square Feet of Academic Office Space Generated by the Surveyed State
Formulas for the Prototype State University System

State
Total ASF for
All Posit;ons

Percentage by Which
Total ASF Exceeds

California

Colorado 2,347,565 9.1%
Florida 2,735,715 27.1
Kansas 3,103,815 44.2
Maryland 2,545,340 18.2
Nebraska 2,709,395 25.9
New Hampshire 2,841,960 32.0
New Jersey 2,633,540 22.3
New York 2,843,040 32.1
Ohio 2,641,380 22.7
Oklahoma 5,257,438 144.2
Ontario 2,818,823 31.0
Oregon 2,821,650 31.1
Tennessee 2,036,809 -5.4
Utah 2,993,190 39.1
Virginia 2,196,450 2.0
Wisconsin 2,727,595 26.7
Mean (Excluding California) 2,828,357 31.4%
Median (Excluding California) 2,727,593 26.7%
California 2,152,586 0.0%

Source: MGT, 1989a.

DISPLAY 87 Indtxed Comparison of California State University Office Space Standards
with Those in Other States

250.0%

225.0%

200.0%

1
p75.096

1.50.0%

x 125.0%

100.0%
V

a 7S.096

50.096

2.5.0%

0.0%

Sourec Display 66.
State (plus Mean. Median. and California Average

117



DISPLAY 88 Assignable Square Feet of Academic Office Space Generated by the Surveyed State
Formulas for the Prototype Research University

State
Total ASP for
All Positions

Percentage by Which
Total ASF Exceeds

California

Colorado 1,996,250 -18.8%
Florida 2,985,550 21.5
Kansas 3,314,850 34.9
Maryland 2,871,050 16.8
Nebraska 2,872,750 16.9
New Jersey 2,574,600 4.8
New Hampshire 2,548,700 3.7
New York 2,524,800 2.7
cihio 2,812,600 14.4
Oklahoma 3,135,027 27.6
Ontario 2,407,870 -2.0
Oregon 2,758,500 12.2
Tennessee 1,248,512 -49.2
Utah 2,626,500 6.9
Virginia 1,431,000 -41.8
Wisconsin 2,844,350 15.7
Mean (Excluding California) 2,559,557 4.9%
Median (Excluding California) 2,692,500 9.6%
California 2,439,727 0.0%

Source: MGT, 1989a.

DISPLAY 89 Indexed Comparison of University of California Office Space Standards
with Those in Other States
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fornia and national practice lends greater credi-
bility to the data contained in the national survey
and suggests that California should be sensitive to
national norms. Such awareness may be particular-
ly important in the next ten years, when faculty re-
cruiting will become a priority for all three seg-
ments. Just as California has a long-standing poli-
cy of setting faculty salary levels at approxithately
the average salary for comparison institutions in
other states, it is also reasonable to ensure that the
facilities provided for California's faculty are rela-
tively consistent with national practice.

The following three sections detail the proposals for
each segment, beginning with the California Com-
munity Colleges.

California Community Colleges

MGT's national survey showed that office standards
for the California Community Colleges lag far be-
hind national standards -- a fact that was repeated-
ly confirmed by the focus-group participants. The
existing standard provides 140 assignable square
feet per full-time-equivalent faculty member, which
is intended to cover all academic office space plus all
central administrative staff space, including dis-
trict and camriz .wide administrative facilities.

As shown in Displays 84 and 85, office space stan-
dards in the two-year segment rank last among the
surveyed states, and do so at a time when the Legis-
lature, through its Joint Committee for Reiiew of
the Master Plan, has attempted to encourage great-
er contact between faculty and students. At
present, the faculty office allowance is so restrictive
that it is virtually impossible to provide space for
part-time faculty, even though these faculty consti-
tute about two-thirds of the coinmunity colleges'
headcount faculty, teach about one-third of their
contact hours, and are commonly and increasingly
required to hold office hours for their students. The
State University's Trustees recently adopted a poli-
cy to provide for single faculty offices for full-time
faculty. Such a policy in the community colleges,
along with a provision for multiple-occupancy of-
fices for part-time faculty, would doubtless be of as-
sistance in meeting the Legislaturtls objective of
improving their educational quality.

Another factor -- the increase in administrative re.
sponsibilities -- has caused the space available for
faculty offices within the 140-assignable-square-
feet standard to decrease over the past several de-
cades. The original Coordinating Council recom-
mendation of 140 assignable square feet for all aca-
demic and central administrative areas was "pro-
posed as a reasonable standard for long-range plan-
ning for California public junior colleges," and in-
cluded an additional 20 assignable square feet per
instructional full-time-equivalent for smaller col-
leges (1966, p. 24). Both standards still exist in Ti-
tle 5 of the California Administrative Code, but it is
difficult to suppose that the Council could have fore-
seen the substantial growth in administrative re-
sponsibilities that the community colleges have
since been asked to assume, including expanded fi-
nancial aid, testing, and placement services; per-
sonal advising; affirmative action offices; disabled
student counseling and advising; EOPS offices; and
transfer centers. None of the space needs associated
with these responsibilities has been recognized.

Over the past several years, there has been an in-
creasing effort to move the community colleges
away from their historic elementary and secondary
education roots and toward the higher education
community -- a move designed both to increase fac-
ulty professionalism and to improve educational
quality generally. This professionalism is growing,
and it suggests the adoption of a parallel policy to
improve Office facilities; to make them more like
those to be found in the four-year segments than in
the K-12 sector, where faculty office space is either
very limited or does not exist at all.

For all of these reasons, a major increase in commu-
nity college academic office space standards appears
to be warranted, one that will permit a reasonable
complement of furniture, space for personal comput-
ers or computer terminals, err! a related amount of
space for clerical services, conference rooms, and
storage.

To determine the amount of that space, reference is
made here to the California Facilities Planning
Guide for Higher Education, developed in 1970 by
the University of California in cooperation with the
Coordinating Council. With regard to faculty of-
fices, it contained a formula for determining the re-
lationship between the space occupied by various
items of furniture and equipment, and the total
space required for the office. In general, that rela-
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tionship, along with the authors' estimates for a
normal complement of furniture, is shown in Dis-
play 90.

DISPLAY 90 Relationship Between the Area
Occupied by Furnishings and Total Assignable
Square Feet of Office Space

Mos Ocaopiod
by Poniisidoss

Aripablo Square
Pot of Mao Space

Less than 25 square feet
25 to 35 square feet
Over 35 square feet
Department Heads with

4-8 station conference table

It000 of Poseiture

80 - 100 ASF
100 - 120 ASF
120 140 ASF
160 - 180 ASF

Moipobis Square
Put of 011ka Space

30 x 60 inch desk or table
File cabinet, desk chair, bookcase
Side chair
Wardrobe or storage cabinet

Total

Some Unimsity of Goldoni. sod COM 1970.

12.5
3.0
2.5
43

223

Such an arrangement would dictate an office of
about 90 to 100 assignable square feet. At present,
however, such an allocation no longer conforms to
contemporary standards. While the desk size is
doubtless appropriate, space should be provided for
certain specific items. For example, it is curious
that the storage items ("file cabinet . . . bookcase"
and "wardrobe or storage cabinet") are separated
and that only three assignable square feet are pro-
vided for "file cabinet, desk chair, bookcase" -- im-
plying a functional mismatch between seating and
storage. It seems more appropriate to ensure that a
chair is provided for the desk, with another category
to account for a reasonable complement of storage
facilities such as bookcases, shelves, and filing cabi-
nets. In addition, the allowance for chairs and cabi-
nets seem restrictive, and few modern offices would
neglect to allocate space for a personal computer.
Display 91 suggests a possible configuration of fur-
niture that produces a need for about 110 assign-
able square feet for the total office.
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DISPLAY 91 A Suggested Normal
Complement of Equipment for Community
College Faculty Offices

Item of Furniture
Assignable Square

Feet of Office Space

30 x 60 inch desk or table 12.5
Chair for the desk or table 3.5
File cabinet, bookcase or shelving 3.5
Side chair 2.5
Personal cor.i,ater/terminal 8.0

Total 30.0

Source: Display 90 and Commission staff,

The next component of the office standard is space
for support staff -- currently calculated by MOT at
ten assignable square feet in the community col-
leges, or about 25 to 30 percent of the amount pro-
vided in the four-year segments. Although it is
abundantly clear that the ten assignable square
feet allocation is inadequate, there is no way to de-
termine precisely what this allocation should be.
There is a strong probability, however, that less
space for this purpose is needed in the community
colleges than in the other segments, since the re-
sponsibilities associated with upper-division and
graduate instruction, plus research and publication,
are absent. An allowance of 25 assignable square
feet per full-time-equivalent faculty member is pro-
posed as a reasonable standard.

The final item is service and storage -- currently not
provided for the community colleges. In the four-
year segments, this item is currently calculated at
between 7 and 8 percent of the total of the first two
categories (office plus support staff) -- an amount
widely criticized in all of the focus groups as being
inudequate. Accordingly, a 10 percent allowance is
proposed for both the community colleges and the
four-year segments.

By combining these three allowances (faculty of-
fices, support staff, and service/storage areas), the
resulting standard is 148.5 assignable square feet
per full-time-equivalent faculty, which has been
rounded to 150 assignable square feet per full-time-
equivalent faculty. The community colleges would
be expected to provide multiple occupancy office
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space for part-time faculty out of the total space
generated by this standard, as well as offices for
full-time faculty and clerical, office service, and sup-
port space for academic programs. This standard is
not intended to cover campus-wide and district
administrative space needs, which should be deter-
mined in a subsequent study.

The California State University

The national survey showed that office space stan-
dards for the California State University lag 31.4
percent behind the standards used in other states
for office space. While this is not as serious a defi-
ciency as for the community colleges, it is still sub-
stantial. Display 92 on page 122 shows how the ex-
isting standards are applied in the State University
system. The weighted average office allowance, in-
cluding service and storage areas, is about 118.5 as-
signable square feet per full-time-equivalent facul-
ty member. In addition, various State University
allocation and design standards have been adopted
by the Trustees and incorporated into the State
University Administrative Manual (stiam). These
are shown in Display 93 on page 123. The allow-
ance for support staff was calculated by MGT at 34.6
assignable square feet per full-time-equivalent fac-
ulty member. The resulting total of 153.1 assign-
able square feet per full-time-equivalent faculty
member generated by the existing standards is in-
tended to cover all academic offices, associated cleri-
cal and administrative support staff areas, confer-
ence rooms, and service/storage spaces.

At present, and as iadicated in Display 93, there is
no space standard for faculty conference or meeting
rooms, which means alternatively that such rooms
cannot be constructed at all, or if they are, must re-
duce the total amount of space provided for offices or
support staff. Such "borrowing," where it occurs,
tends to dilute the standards adopted originally in
the Restudy (McConnell, 1955, p. 371). It should be
noted as well that the provisions for multiple occu-
pant faculty offices will probably be inapplicable in
the future, since Section 9611.01 of the State Uni-
versity Administrative Manual specifies that "All
new spaces constructed or spaces converted for fac-
ulty offices shall be individual offices (one station)."

As noted on pages 115 -117, California's principle of
differentiation of function should be considered in
the analysis of faculty office spaces. Increasingly,
State University faculty are assuming research re-
sponsibilities that community college faculty do not
have a factor that argues for additional space to
house research materials, for writing, to confer with
students and colleagues, and to process application
and reporting forms associated with the acquisition
of external grant funding.

State University faculty are also allotted more time
for activities such as advising, curriculum develop-
ment, committee work, and related public service
endeavors -- all of which often require office and
other administrative areas. For all of these reasons,
the office allowance for State University faculty
should be somewhat larger than in the community
colleges, although less than at the University of
California. A reasonable array of furniture for
State University faculty, including a personal com-
puter, is shown in Display 94 on page 123, with the
allowance for a faculty office consequently increas-
ing from the current 110 assignable square feet per
full-time-equivalent faculty member to 125 assign-
able square feet.

Although the current allotment for support staff of-
fice space was considered by the faculty participants
in the focus groups to be insufficient, it is neverthe-
less proposed here that that figure remain virtually
unchanged at 35 assignable square feet per full-
time-equivalent faculty member. With the more
generous overall standard, and the flexibility built
into it, it is assumed that all support staff will be
adequately accommodated.

The combination of these three allowances produces
a figure of 176 assignable square feet, which has
been rounded to 175. With the flexibility built into
this standard, it should permit individual campuses
to meet their needs. It would be expected to provide
space for faculty up through department chairs, all
related academic clerical and conference room
areas, plus service and storage areas.

University of California

According to MGT, the University of California's of-
fice space allocation system is the most complex in
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DISPLAY 92 California State University Faculty Office Space Allowances

Discipline
Proportion
of Students

ASF/
Faculty

ASF/
Faculty FTE

for Administration

Added Percent
of Faculty +

Administration
for Support

Agriculture 1,2% 110.0 ao 10.0%

Anthropology 1.2% 110.0 30 7.5%

Architecture 0.6% 110.0 40 15.0%

Area Studies 0.6% 110.0 25 5.0%

Art 2.4% 110.0 2.5 10.0%

Biological Sciences 3.9% 110.0 35 10.0%

Broadcast Communication Arts 0.5% 110.0 25 10.0%

Business Admin. & Economics 17.5% 110.0 33 7.0%

Communications 1.7% 110.0 25 5.0%

Computer Science 2.6% 110.0 30 5.0%

Education 6.4% 110.0 50 10.0%

Engineering 5.4% 110.0 ao 15.0%

Fine Arts 4.3% 110.0 25 10.0%

Foreign Languages 2.6% 110.0 25 5.0%

Geography 1.4% 110.0 30 7.5%

Health Professions 3.7% 110.0 50 10.0%

Health Science 0.1% 110.0 50 10.0%

Home Economics 13% 110.0 50 10.0%

Humanities, General 10.7% 110.0 25 5.0%

Industrial Arts 1.0% 110.0 343 15.0%

Journalism 0.6% 110.0 50 10.0%

Mathematics 5.5% 110.0 25 5.0%

Physical Sciences 5.4% 110.0 35 10.0%

Psychology 4.1% 110.0 30 7.5%

Public Administration 2.4% 110.0 25 5.0%

Social Sciences, General 12.7% 110.0 2.5 5,0%

Weighted Average/Total 100.0% 34.62 7.7%2

1. The 110 ASF per faculty office has been augmented by the percentage allowance for support and service areas, then weighted
by the proportion of students.

2. Weighted by the proportion of students.

Source: MGT, 1989a
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DISPLAY 93 California State Uhiversity Design Criteria for Faculty Offices and Related Space

Position and/or Number of Occupants Assignable Square Feet

Professional staff, one occupant
Professional staff, two occupants
Professional staff, three occupants
Professional staff, more than three

occupants in the same office
Secretary or typist
Clerical or technical support staff, iwo occupants
Clerical or technical support staff, three occupants
Clerical or technical support staff, four occupants
Student assistant

Filing Equipment in Office

110
160
240
240+80 for each

additional occupant
160
160
230
300
60

Assignable Square Feet

File, including work space
File, not including work space

Source: California State University, 1986b, Section 9611.

10
6

DISPLAY 94 A Suggested Normal
Complement of Equipment for California State
University Faculty Offices

Item of Furniture
Assignable Square

Feet of Office Space

30 x 60 inch desk or table 12.5
Chair for the desk or table 3.5
File cabinets and/or bookcases 12.0
Side chair 2.5
Personal computer/terminal 10.0

Subtotal 40.5

Source: Commission Staff.

the nation, since, unlike the other segments and the
rest of the nation, its standards for academic offices
vary by discipline category. The University's sys-
tem is shown in Display 95 on page 124, which indi-
cates that, based on a weighted average of the exist-
ing distribution of enrollments by discipline, the
standards provide an average of 138.7 assignable
square feet per full-time-equivalent faculty mem-
ber, with an additional 39.5 assignable square feet
for clerical and other support staff. Service and
storage areas were computed by MGT at 7.1 percent
of the b.tsic total for faculty and support staff, and
are included in the above figures. The existing

standards provide for the same allowance for full-
time-equivalent teaching assistants. The specific
standards range between 120 and 160 assignable
square feet for faculty offices, 30 to 80 assignable
square feet per full-time-equivalent faculty member
for administrative support, and between 5 and 15
percent of the first two numbers for service and stor-
age areas. The same numbers apply to teaching as-
sistants, except that their part-time status normal-
ly requires multiple occupancy.

At present, the space generated by these allowances
must cover all academic office areas, including fac-
ulty, teaching assistants, postdoctoral fellows, and
visiting and emeriti faculty, as well as all adminis-
trative and clerical support staff, conference rooms,
and service/storage areas in instruction and re-
search departments.

The University's office space standards also include
an average allowance of 25.2 assignable square feet
per headcount graduate student, based on average
three quarter/two semester enrollments, with the
specific standards ranging from five to 30 assign-
able square feet per graduate student, depending on
the discipline involved. This standard derives from
a Restudy recommendation for "new square feet per
FIT graduate student for instruction and research,"
and since all graduate students at the University
are counted as full-time-equivalents, headcount and

1
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DISPLAY 95 University of California Space Allowances

Discipline
Proportion
of Students

ASP/
Faculty

ASF/
Headcount
Grad. Stud.

ASF/Fac.
FIE for
Admin.

Added Percent
of Faculty +

Mministration
for Service/Storage

Administration 0.9% 140.0 10.0 47 6.7%

Artie. Biol. Sciences 0.3% 130.0 15.0 55 10.0%
Agric. Economics 0.1% 140.0 30.0 47 6.7%
Agric. Science 0.6% 140.0 15.0 60 10.0%

Anthropolou 23% 125.0 15.0 40 7.5%
Architecture (Env. Dsgn.) 0.3% 140.0 10.0 30 10.0%
Arts, Performing 4.4% 140.0 15.0 30 10.0%
Arts, Visual 3.0% 140.0 15.0 30 10.0%
Biological Sciences 6.2% 120.0 1.5 U 50 10.0%
Computer Science 0.7% 145.0 15.0 45 10.0%
Education 0.2% 160.0 10.0 80 10.0%
Engineering Sciences 2.9% 160.0 15.0 60 15.0%
Engineering, Agric. 0.0% 160.0 15.0 60 15.0%
Engineering, Chemical 0.0% 140.0 15.0 55 12.5%
Foreign Languages 7.8% 130.0 30.0 30 5.0%
Geography 1.1% 125.0 35.0 40 73%
International Relations 0.0% 160.0 10.0 80 10.0%
Journalism 0.0% 160.0 30.0 80 10.0%
Law 0.0% 160.0 5.0 80 10.0%
Letters 19.9% 130.0 30.0 30 5.0%
Library Science 0.1% 160.0 10.0 80 10.0%
Mathematical Science 13.0% 130.0 30.0 30 5.0%
Physical Sciences 14.8% 120.0 15.0 50 10.0%
Psychology 4.0% 125.0 13.0 40 73%
Social Ecoloor 0.4% 125.0 15.0 40 73%
Social Sciences, General 15.6% 130.0 30.0 30 5.0%
Social Welfare 0.0% 130.0 10.0 30 5.0%
Speech 0.0% 135.0 223 30 73%
Studies, Applied Behav. 0.3% 140.0 15.0 80 10.0%
Studies, Creative 0.0% 130.0 30.0 30 5.0%
Studies, Environmental 0.11 125.0 35.0 40 7.5%
Studies, interdisciplinary 0.8% 130.0 30.0 30 5.0%

Weighted Average/Total 100.0% 138.61 25.22 3932 7.1%2

1. The faculty office allocations have been augmented by the percentage allowance for support and service areas, then weighted
by the proportion of students.

2. Weighted by the proportion of students.

Source: MGT Consultants, 1989b, Exhibit A.

124 t )



full-time-equivalent enrollment are the same. Dis-
play 96 shows how the Restudy team arrayed the
standards for graduate students in 1955.

DISPLAY 96 Office and Research Space
Standards for Graduate Students at the
University of California

Discipline
ASF per Graduate Student
for /nstiuction and Research

Agriculture 200

Arts 140

Engineering 200

Languages and Literature 30

Mathematics 40

Other Professions 60

Physical Education 160

Biological Sciences 160

Physical Sciences 160

Social Sciences 30

Source: McConnell, 1955, p. 312.

Over the next several decades following publication
of the Restudy, the complexity of the curriculum in-
creased dramatically as other disciplines or subdis-
ciplines were added, and the original graduate stu-
dent standards evolved into a bifurcation between
offices and research space. Display 98 on page 126
shows the current standards, with the original
standards shown in bold type.

From that display, it can be seen that the standards
have become increasingly detailed, as evidenced by
the functional split in graduate student space. Such
detail may be necessary as a campus planning tool,
but its utility as a State-level budget standard is
doubtful. Graduate students in various disciplines
may or may not require office space, but since virtu-
ally all such students are involved in research ac-
tivities, they undoubtedly do require research space
in which to do their work. Following one of the ma-
jor objectives of the space standards project -- to cre-
ate simpler and more easily administrable stan.
dards -- it seems prudent to assign the graduate stu-
dent standard to the area of greatest activity or em-
phasis, and that area is clearly research. Accord-
ingly, it is proposed that the office allowance for
graduate students be incorporated into the research
laboratory standard, with the stipulation that the

space allowance generated by the standard cover
whatever graduate student office space may bo re-
quired in conjunction with research activities.

Concerning the office standard itself, it was noted
above that research university faculty need more of-
fice space than faculty at comprehensive state uni-
versities or community colleges. The University's
research function is the primary reason for this dif-
ference, because it necessitates greater interaction
between faculty, graduate students, and other re-
search staff, the collection of research materials,
and an increased number of administrative and
business personnel related to the acquisition and
monitoring of research funding.

It is proposed that the University's standard be
raised to 195 assignable square feet per full-time-
equivalent faculty member, and that it be applied to
total full-time-equivalent faculty, full-time-equi-
valent teaching assistants, and full-time-equivalent
postdoctoral fellows. (The specific rationale for add-
ing postdoctoral fellows to the standard was dis-
cussed in Part Six.) The composite standard of 195
assignable square feet is comprised of the following
three allowances: approximately 140 assignable
square feet for the academic office, based on the fur-
niture "footprint" shown below; 40 assignable
square feet for administrative and support staff
space; and 18 assignable square feet (10 percent) for
service and support. The total is 198.0, which has
been rounded down to 195.

The detailed calculations for all three segments are
shown in Display 99 on page 127.

DISPLAY 97 A Suggested Normal
Complement of Equipment for University of
California Faculty Offices

Item of Furniture
Assignable Square

Feet of Office Space

30 x 60 inch desk or table 123
Chair for the desk or table 3.5
File cabinets and/or bookcases 24.0
Side chair 2.5
Personal computer/tea tninal 10.0

Subtotal 523

Soun Commission Staff.

G
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DISPLAY 98 University of California Planning Guidelines Graduate Student Office and Research
Space, by Academic Program, May 1986

Discipline Offices Research Labs Total

Biological Sciences 15 145 160
Agricultural Sciences

Agrieultural Sciences 15 185 200
Agricultural Economics 30 0 30
Agricultural Biological Sciences 15 165 180

Mathematical Sciences 30 0 30
Computer Science 15 100 115
Physical Sciences 15 145 160
Engineering & Chemical Engineering

Engineering Sciences 15 185 200
Chemical Engineering 15 165 180
Agricultural Engineering 15 285 300

Psychology 15 80 95
Social Sciences

General Social Sciences 30 0 30
Anthropology 15 80 95
Geography 35 60 95

Arts

Visual Arts 15 125 140
Performing Arts 15 125 140

Letters

Letters 30 0 30
Speech 22.5 623 as

Foreign Languages 30 0 30
Interdisciplinary Studies

Interdisciplinary Studies 30 0 30
Applied Behavioral Studies 15 35 50
Environmental Studies1 15 143 158
Environmental Studies2 35 60 95
Social Ecology 15 80 95
Creative Studka 30 0 30
International Relations 10 20 30

Administration 10 20 30
EducAtion 10 20 30
Environmental Design & Planning 10 130 140
Law

5 25 30
Socisi Welfare 10 20 30
Journalism

30 0 30
Library Science 10 20 30

1. Davis Campus

2. Santa Barbara and Santa Cruz campuses

Source: University of California, Office of the President
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DISPLAY 99 Effect of Changes in Academie Office Standards (Based on Data Contained in the
MGT National Survey)

Item
Number

of Positions
ASF

Generated
Mean ASF per
National Survey

National Mean
Exceeds
Calif. by:

California Community Colleges

EXISTING STANDARDS:
Faculty Offices 85 ASF per FTE Faculty
Support Staff Offices 10 ASF per FTE Faculty
Se Mce/Storage None

PROPOSED STANDARDS1:

28,713
2,871

AMMO

2,727,735

=00

4,290,132 57.3%
11-

4w.

Faculty Offices 150 ASF per FT13 Faculty 28,713 4,306,950 4,290,132 -0.4%
Support Staff Offices Included under Faculty 2,871
Service/Storage (Included above)

Califormia State University

EXISTING STANDARD&
Faculty Offices 1183 ASF per FIE Faculty 14,060 2,152,586 2,828,357 31.4%
Support Staff Offices 34.6 ASF per FTE Faculty 2,850
Service Storage 7.7 percent of Faculty

plus Support (included above)

PROPOSED STANDARDS2:
Faculty Offices 175 ASF per FTE Faculty 14,060 2,460,500 2,828,357 15.0%
Support Staff Offices Included under Faculty 2,850
Service/Storage (Included above)

University of California

EXISTING STANDARDS:
Faculty Offices 138.7 ASF per FTE Faculty 7,600 1,354,320
Support Staff Offices 393 ASF per FIE Faculty 6,600
Teaching Assistant Offices 138.7 ASF per FTE TA 2,460 438,372
Support Staff Offices 39.5 ASF per FTE TA 6,600
Graduate Student Offices 25.2 ASF per Headcount 25,676 647,035
Service Storage 7.1 percent of Faculty

plus Support (included above)
Total 2,439,727 2,559,557 4.9%

PROPOSE]) STANDARDS3:
Faculty Offtces 195 ASF per FIE Faculty 7,600 1,482,000
Support Staff Offices Included under F....ulty 6,600
Teaching Assistant Offices 195 ASF per FTE TA 2,460 479,700
Postdoctoral Offices 195 ASF per FTE Postdoctoral 1,700 331,500
Support Staff Offices Included under TA's and 2,850

Postdoetorals (Includes Research Assistants,
Graduate Assistants, Technicians, and Clerical)

Graduate Student Offices None (Included undcr IL .0 ..... ......

Research Laboratories)
Service Storage (Included above)

Total 2,293,200 2,559,557 11.6%

1. The proposed California Community College standard is based on a faculty office of 110 assignable square feet (ASF), plus
25 ASF for support staff, plus 10 percent for service/storage areas. The resulting calculation produces 1483 ASF, which has
been rounded to 150.

2. The proposed California State University standard is based on a faculty office of 125 ASF, plus 35 ASF for support staff, plus
10 percent for service/storage areas. The resulting calculation produces 176 ASF, which has been rounded to 175.

3. The proposed University of California standard is based on a Tufty office of 140 ASF, plus 40 ASF for support staff, plus
10 percent for service/storage areas. The resulting calculation produces 198 ASF, which has been rounded to 195. The same
calculations are used for teaching assistants and postdoctorals.

Source: MGT, 1989a; and Commission Staff
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Appendix A Time and Territory: Phase II

Note: The following material reproduces the twit of Time and Territory: Phase II, A Report to the Legisla-
ture in Response to Supplemental Language in the 1985-86 Budget Act, which the Commission published
as Report 86-12 in April 1986.

Background

During the 1985 legislative session, a controversy
arose concerning the University of California's capi.
tal outlay request. It -.entered on the question of ap-
propriate space and utilization standards, since the
University was requesting facilities the size ef
which exceeded the allowances provided by both
legislation and tradition. In order to answer ques-
tions posed by the Legislative Analyst, the U ni-
versity argued that the standards -- particularly the
square footage allotments for research laborator!ls
that were developed in the mid-1950s -- were seri-
ously outdated, and that the University could not
build state-of-the-art laboratories unless it was
granted the requested space. Additional debate fo-
cused on the utilization standards that require
classrooms and teaching laboratories to be used for
a predetermined number of hours each week.

During the budget hearings, the University's argu-
ments tended to prevail, as funding for most of the
requested facilities was approved by the Legislature
and the Governor. However, to prevent a re-
currence of the arguments that characterized the
1985 hearings, the Legislature approved Supple-
mental Language to the 1985-86 Budget Act that
was designed to provide new data and information
on the subject of space and utilization standards.
That language called for a major study to be con-
ducted in two phases, the first a preliminary explor-
ation of selected disciplines, and the second a com-
prehensive analysis of the entire subject as it ap-
plied to all disciplines. It provided as follows:

The California Postsecondary Education Com-
mission (CPEC) shall study the current space
and utilization standards for undergraduate
class and graduate laboratories and faculty re-
search/office space in public higher education.
By December 1, 1985, the CPEC shall report its

recommendations for changes, if found neces-
sary, to the existing space and utilization stan-
dards for the dkcipl t nes of engineering, biologi-
cal sciences, and physical sciences to the Chairs
of the legislative fiscal committees and the
Joint Legislative Budget Committee (JLac).
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 committees
by April 1, 1986. It is legislative intent that
any revisions in the current space and utiliza-
tion standards will be incorporated into the
capital outlay programs for the 1986-87 budget
(Item 64320-001-001, Number 4).

Pursuant to that language, on February 3, 1986, the
Commission apprwed a report entitled Time and
Territory: A Preliminary Exploration of Space and
Utilization Guidelines in Engineering and the Natu-
ral Sciences. In that report, the Commission recom-
mended several changes in the current utilization
standards for classrooms and teaching laboratories,
and a substantial increase in the square footages al-
lowed for University of California research labora-
tories. It also recommended that, subject to a Lase-
by-case Ipproval process by State officials, the Cali-
fornia State University be permitted 75 percent of
the University of California's research laboratory
allotment. The new guidelines were proposed only
for an interim period -- the 1986-88 biennium -- to
permit sufficient time for a more comprehensive
analysis of the subject.

In this report, the Commission responds to the sec-
ond part of the Supplemental Language to "report
on the status of its review," and to provide a "plan to
complete the study for all remaining disciplines" by
April 1, 1986.
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Current status of the Commission's review

To complete the first phase of this project, the Com-
mission utilized a Technical Advisory Committee
that included representatives from the Department
of Finance, the Office of the Legislative Analyst, the
University of California, the California State Uni-
versity, and the California Community Colleges.
This committee met on three occasions, and individ-
ual members supplied Commission staff with sub-
stantial amounts of data and information on the
subject of facilities utilization. At its final meeting
on February 14, 1986, the committee reviewed the
Time and Territory report briefly, but most of its
time was spent discussing the requirements of the
second phase. Those requirements were presented
in outline form, and from the discussion, it emerged
that whereas much of the Commission's initial work
was confined to the accumulation and analysis of
data, a substantial amount of the remaining effort
will require the exercise ofjudgment to resolve such
questions as which disciplines require guidelines,
how large faculty offices should be, and how consist-
ent inventories should be among the segments.
This is not to say that sufficient data for this study
has already been obtained, for it was agreed by all
concerned that a substantial amount remains to be
collected, but it seems clear that a major effort will
have to be directed to resolving many of the defini-
tional and judgmental questions discussed below in
the next section of this report.

Accordingly, the Commission's first action for Phase
II will be to establish a P y Advisory Committee.
It will contain the same representation as the tech-
nical committee, but will be asked not only to sup-
ply data and answer analytical questions, but also
to offer guidance on the proper course of the study,
and to approve whatever final recommendations
emerge. It is expected that the membership of this
committee will be finalized within two months. At
its first meeting, the committee will be asked to ap-
prove a final study outline and a time schedule for
completing various required tasks.
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The Commission's plan
for the Phase II study

The plan for the Phase II study contains five ele-
ments:

1. Data requirements and personnel deC,-,:tiunQ

2. Academic program issues,
3. Detailed survey of other states and institutions,
4. Division of labor, and
5. Time schedule.

These elements are detailed in Display 1 on the op-
posite page and described in the fol low ing para-
graphs.

1. Data requirements and personnel definaions

In studies of space and utilization guidelines, the
first essential element is a comprehensive facilities
inventory. Without such an inventory, it is impos-
sible to determine which spaces are being used for
which purposes; how often they are used by stu-
dents, faculty, and others; and how much space is
not amenab :. co the application of guidelines. Fur-
ther, unless there is a degree of compatibility
among the inventories in each of the segments, it is
impossible to avoid the complexity of applying dif-
ferent guidelines to rooms that appear functionally
similar but in fact are not.

In Phase II, a major effort will be directed to an in-
tersegmental analysis of existing inventories to de-
termine their comprehensiveness and consistency.
At present, the University of California defines non-
hospital space in 14 broad categories and 89 sub-
categories, each having its own definition. If hospi-
tal facilities are included, the total rises to 124. The
California State University uses about 45 different
space classifications, many of which are then cross
referenced by academic discipline. The classifica-
tion systems employed by various Community Col-
lege districts have not yet been determined.

Nationally, many institutions are now using the
Classification of Instructional Programs (CIP) tax-
onomy developed in 1981 by the National Center for
Education Statistics (NCES). This system arranges
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DISPLAY 1 Suggested Outline for Phase II of the Study of Spare Utilization Guidelines in California
Public Higher Education

1. Data requirements and personnel definitions
1.1. Facilities inventories

1.11 Intersegmental compatibility
1.12 Need for intersegmental conSistency
1.13 Update of space codes
1.14 Types of spaces to be included and excluded

1.2. Utilization studies
1.21 Data categories
1.22 Need for intersegmental consistency

1.3. The student basis for space and utilization guidelines
1.31 Credit versus non credit
1.32 Student credit hours versus weekly student contact hours
1.33 Full-time-equivalent versus headcount enrollment
1.34 Determination of levels (lower division, upper division, G-1, G-2, etc.)

1.4. The non-student basis for space and utilization guidelines
1.41 Full-time-equivalent versus headcount faculty
1.42 Budgeted versus actual faculty portions
1.43 Otkar personnel (teaching assistants, research technicians, postdoctoral fellows, full-

time research staff, etc.)

2. Academic program ssues
2.1 Taxonomy of programs for which guidelines should be established
2.2 Survey of curricular requirements

2.21 Course content changes since 1955 and 1966
2.211 Classrooms
2.212 Teaching laboratories
2.213 Research laboratories

2.22 Changes in contact hours (lecture versus laboratory)
2.23 Needs for support space (all lecture rooms and laboratories)

3. Detailed survey of other states and institutions
3.1 Comparability of facilities inventories
3.2 Comparability of utilization studies
3.3 Comparability of space standards and guidelines
3.4 Inclusion of both public and independent institutions?
3.5 Emphasis on University and State University comparison institutions?
3.6 Examination of useful innovations, such as differential guidelines by size of

lecture facility and categorization of laboratories by function rather than by discipline

4. Organization
4.1 Establishment of Policy Advisory Committee
4.2 Organization of policy committee study agenda
4.3 Establishment of technical subcommittees
4.4 Consultation processes (faculty, administrators, students, board members, others)
4.5 Retention of one or more consultants
4.6 Need for special appropriations

5. Time schedule
5.1 Establishment of policy committee, technical subcommittees, and retention of consultants
5.2 Development of inventories, utilization studies, taxonomies, and out-of-state surveys
5.3 Deadlines for consultants' reports
5.4 Frequency of progress reports
5.5 Date of final report
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disciplines according to two-, four-, and six-digit lev-
els of aggregatien. For example, the field of inor-
ganic chemistry is assigned a code of "40.0503." The
"40" refers to the physical sciences in general, the
"40.05" to chemistry, and the "40.0503" to inorganic
chemistry in particular. Throughout the entire tax-
onomy, there are 50 disciplines identified at the
two-digit level, 369 at the four-digit level, and about
one thousand at the six-digit level. Unfortunately,
the University uses a slightly different classifica-
tion system and the State University uses the now
outdated HEGIS Taxonomy, which the NCES formu-
lated in 1970.

A primary challenge to the Phase II study will be to
determine how congruent the facilities inventories
need to be, and then to decide which types of facili-
ties are amenable to the applications of guidelines
and which are not. A substantial amount of time
will also be devoted to analyzing space use, as there
is already some evidence that facilities usages do
not conform to their intended purpose or inventory
classification. It must also be determined which
types of spaces -- for example teaching laboratories
-- need to be delineated further by discipline.

The second step will be to obtain comprehensive uti-
lization studies for all three segments. The State
University already publisnes such a study an-
nually, but it remains to be decided if its data cate-
gories are appropriate or need to be revised. Uni-
versity of California campuses also do some utili-
zation analyses, but it is not yet known if they are
done consistently throughout the system or if they
are organized in such a way as to be useful to the
current project. At present, little is known about
the utilization of Community College facilities.

There are a number of major policy questions in this
category of the study as well.

Will future guidelines include both credit and
non-credit students?

Should the guidelines be based on student credit
hours or weekly student contact hours?

Can the guidelines be based on full-time-equiva-
lent (rrE) students, as in New York, or on head-
count students as for some categories of space at
the University of California?

At how many levels should the guidelines be ap-
plied -- just lower and upper division as at pre-
sent, or also at the graduate level, or several
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stages of the graduate level, as in master's degree
students, Ph.D. students, and postdoctorals9

In allocating space for faculty offices and labora-
tories, should space be generated on the basis of
full-time equivalent or headcount faculty, or by
budgeted or actual numbers of faculty members?

Finally, should space be allowed for ancillary
staff such as teaching assistal and research
technicians?

2. Academic program issues

In most cases, academic program questions are not
applicable to classrooms, since lecture spaces are al-
most always assigned to a general category and
used by all academic departments. In the first part
of the space study, however, it emerged that some
states apply different guidelines for assignable
square feet per station to different sizes of lecture
facilities, allowing more space in small classrooms
and seminar rooms and less space in large lecture
halls. The possibility of applying a similar system
in California will be fully explored in Phase 11

The dominant question in this section of the study
will relate to which disciplines require specific guide-
lines, and then to what those guidelines should be.
The focus here will probably be on teaching and re-
search laboratories and not on classrooms, since
classrooms are used for essentially the same pur-
poses by all disciplines, but it will also consider fac-
ulty offices and related support spaces. In 1966,
when the Coordinating Council for Higher Educa-
tion published the last comprehensive study of the
subject, it recommended space-per-station guide-
lines for 14 academic disciplines and 24 vocational
specialties. Since that time, there has been con-
siderable change in academe, enough to encourage
the National Center for Education Statistics to de-
velop the Classification of Instructional Programs
system mentioned earlier, which not only reflects
recent changes in existing disciplines but also in-
cluded new fields of knowledge that did not exist as
formal disciplines when the HEGIS system was for-
mulated in 1970. Examples include computer engi-
neering, family economics, parasitology, peace stud-
ies, psychopharmacology, public sanitation, and soil
physics, to name just a few. At present, little de-
tailed information exists on how these changes have
affected space standards, but preliminary in-
formation collected for the Time and Territory re-
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port suggested that space needs have increased dra-
matically in some areas through the introduction of
new equipment and the addition of personnel to re-
search teams, while in other fields, advances in
miniaturization have largely neutralized equip-
ment additions. Further, the acceptan t.z. of comput-
ers as basic tools in virtually all academic endeav-
ors may well have increased space needs, particu-
larly in faculty offices.

A final concern in this category relates to changes
in the relationship between contact hours and credit
hours. In some disciplines, far more laboratory time
is required relative to lecture time for the same
number of credit units earned. This phenomenon
will have to be examined and analyzed in terms of
its impact on facilities needs.

3. Detailed survey of other states and institutions

One of the caveats that preceded the recommenda-
tions in Time and Territory noted that:

this report places considerable reliance on na-
tional data. In doing so, however, the Commis-
sion recognizes that the data from some states
are unconfirmed, while that from others are
too general to be directly applicable to Califor-
nia. Those data that are both available and re-
liable strongly suggest that California's
standards may be too restrictive, but that con-
clusion must be subject to further inves-
tigation.

. . the mere fact that California's standards
are substantially different from those found in
other states does not, in itself, require Cali-
fornia to change. California's system of higher
education is unique in many respects, and
doubtless will remain so (p. 64).

All space and utilization studies strive for data con-
sistency in ()icier to assure that valid comparisons
can be made. For example, a utilization survey con-
ducted in another state ma3 include extension stu-
dents where California does not, or it may count
students in different ways than dictated by estab-
lished practices here. Further, facilities inventories
may have similar sounding classifications but dif-
ferent definitions, and it is usually not possible to
distinguish the differences from published reports.
Finally, many applications of space and utilization
guidelines are informal and not contained in any
publication, a circumstance that appears to obtain

relative to community colleges in particular

To avoid data inconsistencies, there is no alter.
native to actual site visits to campuses and plan-
ning agencies in other states and spending time
talking to facilities planners. Only in that way can
the mechanics of space allocation be determined, for
much of the process of reaching understandings in-
volves a comparison of inventories, utilization stud-
ies, and space formulas contained in written docu-
ments, not all of them published or even obtainable
by other than extensive contact with the people who
use them on a daily basis. Some of that can be ac-
complished on the telephone, but the process is
greatly aided by personal contacts.

Current plans call for visits to as many as 25 states
for an average of three days per state. The individ-
uals making those visits will be expected to conduct
structured interviews with facilities planners, to ex-
amine all relevant documentation, to determine
how closely other states can be compared to Califor-
nia, and to suggest useful innovations. It is not in-
tended that this process imply that California
should conform to the practices of others, but that
the State be informed of practices elsewhere. It is
likely that some ideas should be transplanted and
others rejected, but it is probably naive, and
certainly imprudent, to think that a survey as com-
prehensive as that required by the Supplemental
Language can be performed without examining na-
tional practices and experiences.

4. Division of labor

Phase II of this study will be directed by the Com-
mission in cooperation with the Policy Advisory
Committee noted earlier. That committee will have
an agenda similar to the outline shown in Display 1
on page 3, and it will employ a number of technical
subcommittees with responsibilities for acquiring
information on the subjects discussed above. Much
of the work will be performed by the segments, such
as the development of inventories, the presentation
of utilization studies, and the development of lists of
disciplines and categories of space (taxonomies) to
which guidelines should be applied. Current plans
also call for the retention of thrce consultants or
consulting firms -- one to conduct the survey of oth-
er states and institutions, another to analyze the fa-
cilities inventories and utilization studies of the
California segments for accuracy and consistency,
and a third to undertake a comprehensive analysis
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DISPLAY 2 Cost Estimate for Consultants to Complete Phase II of the Space and Utilization
Guidelines Study

Item

Part One: Survey of Space and Utilization Guidelines in Other States
1. Transportation costs to visit 25 states

Three days per visit; two weeks for each group of three states; eight trips
$1,200 per diem plus $1,200 travel per trip

2. Consultant fees for state visits, data analysis, and report preparation
$8,400 at $400 per day, 21 days per month for ten months

3. Data processing, publication costs, incidentals

Total Part One Costs

Cost

$20,000

84,000

30,000

Part Two: Facilities Inventory and Utilization Study Analysis
1. Transportation costs to visit 25 California campuses

Three days per visit
$225 per diem plus $150 travel per visit

2. Analyze segmental data and consult with Policy Committee and CPEC
$8,400 at $400 per day, 21 days per month for four months

3. Data processing, publication costs, incidentals

Total Part Two Costs

$134,000

$9,375

33,600

Part Three: Changes in Curricular Content and Practice
1. Visit campuses q nd segmental offices

40 visits
$75 per diem plus $150 travel per visit

2. Analyze segmental data and consult with Policy Committee and CPEC
$8,400 at $400 per day, 21 days per month for six months

3. Data processing, publication costs, incidentals

Total Part Three Costs

Total Costs

30,000

$72,975

$9,000

50,400

30,000

$89,400

$296,375

of the changes in curricular content and practice
over the past 30 years and how those changes have
affected facilities needs as well as analyze lie disci-
plinary taxonomies developed by the segments and
recommend a list of disciplines to which guidelines
should be applied. The Commission will coordinate
all activities of the policy committee, the technical
subcommittees, and the consultants, and ultimately
publish a final report with specific recommenda-
tions.

A special appropriation will be required to complete
the requirements of the Supplemental Language.
As noted in Time and Territory, the last effort of
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this magnitude (the 1955 Restudy) required two
years to complete and involved 43 people -- not all of
them involved in the facilities study. The current
effort will require a similar length of time and will
probably involve as many individuals, most of them
from the segments themselves. Therefore, the costs
listed in Display 2 are only for the three consultants
necessary to survey other states and coordinate the
activities of segmental staffs.

5. Time sOledule

The approximate time schedule for Phase II is as
follows:
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April, 1986 Establishment of Policy Advisory Com- January 1988: Revision of final report draft.
mittee.

April-December, 1986: Development of facilities in-
ventories.

April-March 1987: Development of utilization stud-
ies.

December 1985 - December 1986: Development of
disciplinary taxonomy.

May-June, 1986: Establishment of technical advi-
sory committees.

May 1986: Meeting of Policy Advisory Committee
and retention of consultant for out-of-state survey.

September 1986: Meeting of Policy Advisory Com-
mittee.

September 1986-Jun.) 1987: Survey of other states.

October 1986: Progress report to the Commission.

December 1986: Meeting of Policy Advisory Com-
mittee and retention of consultant to analyze
changes in curricular content and practice.

January 1987: Retention of consultant to analyze
facilities inventories and utilization studies.

March 1987: Meeting of Policy Advisory Commit-
tee.

A )611987: Progress report to the Commission.

July 1987: Submission of consultants' reports on
(1) the out-of-state survey, (2) curricular content
and practice, and (3) facilities inventories and utili-
zation.'

June 1987: Meeting of Policy Advisory Committee.

July-September, 1987: Submission of reports by
technical committees.

September 1987: Meeting of Policy Advisory Com-
mittee.

September-December, 1987: Development of final
report draft.

October 1987: Progress report to the Policy De-
velopment Committee of the Commission.

December 1987: Meeting of Policy Advisory Com-
mittee.

February 1988: Meeting of Policy Advisory Com-
mittee.

March-April, 1988: Submission of final report to
the Policy Development Committee and Commis.
sion.

Conclusion

As noted in Time and Territory, a comprehensive
analysis of utilization standards has not been con-
ducted in California for 20 years, and a similar
study of research laboratory space standards has
not been undertaken for 31 years. Given the chan-
ges that have occurred in teaching methods and in
both the techniques and technology of research
since then, it seems virtually certain that the exist-
ing standards are obsolete in some degree. The rec-
ommendations in Time and Territory spoke to this
problem and offered interim guidelines to be used
for the next two years, but those recommendations
were presented in the only form the limited time
frame allowed -- as estimates or approximations. In
the long rim", ci ,eneralizations will not inspire
confie.ence among policy makers, who must have a
clear idea not only that State funds are being ap-
propriated for valid purposes, but also that they are
allocated in the correct amounts.

It was noted repeatedly in the course of the prelimi-
nary examination that the subject of space and uti-
lization standards is enormously complex and that
many people will have to be involved over a consid-
erable period of time before definitive and credible
guidelines can be developed. Studies of this type
must necessarily attend to the entire scope of the
educational enterprise, for the size, configuration,
and utilization of campus spaces have much to do
with both the number of students that can be edu-
cated and the quality of the experience they receive.
It also has a profound influence on the viability of
the research process.

nitre is little doubt that the process by which build-
ings are built on campuses has been regarded as
somewhat mysterious. Claims are made by educa-
tors that certain kinds and sizes of spaces are essen-
tial, and these are often countered by State-level
analysts who argue that the same can be done with
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less space, and therefore, less money. Arguments
often become permeated with the common parlance
of the field, terms like "space factors," "nreliminary
plan packages," "space summary ane tyses," "as-
signable square feet per weekly stu lent contact
hour," "Cw codes," and similar jargon. Beyond that,
other arguments will revolve around differences of
opinion that can never be resolved in hearing
rooms, such as how many square feet a molecular
biologist needs to conduct his reseamh, the ideal
size of a seminar room, and the number of hours a
lecture hall should be used each week.

Yet in spite of this inevitable confusion, the Gover-
nor and the Legislature must have confidence in
their appropriation decisions, iust as the segments
of California higher education deserve confidence
that their legitimate facilities needs can be met.
Such confidence can only be created through a pro-
cess that generates comprehensive data and pro-
duces a consensus of opinion. At present, a consen-
sus exists on only one point that the existing
space and utilization standards are obsolete and in
need of revision. That is clearly indicated by both
the passage of the Supplemental Language mandat-
ing this study, and by the continually voiced com-
plaints of the segments that some of the standards
are inadequate.
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In recent years, dissatisfaction with the current
state of affairs in capital outlay planning has not
been overly serious due to the fact that very little
construction money has been available, but with lit-
erally hundreds of millions of dollars in requests
waiting to be considered, and with a probable new
boom in enrollments coming in the early 1990s, the
need for a major reexamination of the subject now is
critical. If that study is not conducted, it is possible
that the consideration of capital budgets by the Leg-
islature and the Governor in the next few years will
be characterized more by confusion and acrimony
than by clarity and accommodation, and neither of
the former conditions will serve the goal of develop-
ing rational State policy.

The budget proposed for this study is high, and the
time to conduct it lengthy, but there is much at
stake, not the least of which is the credibility of the
process through which a major segment of the State
Budget is developed. A comprehensive investiga-
tion now, several years in advance of the most pres-
sing needs to house a new generation of students,
faculty, and researchers, will obviate many of the
problems that could present themselves in only a
few years.
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Appendix B itiGT's Executive Summary

Note: The following material reproduces the teit of Survey of Space and Utilization Standards and Guide-
lines in the Fifty States, which MGT Consultants submitted to the Commission on March 31, 1989.

The State of California faces substantial enrollment
growth, potentially requiring the addition of sever-
al new higher education campuses. The existing
space and utilization standards used for facilities
planning were established in the late 1940s and
mid-1950s and have not undergone a major review
since 1966. Since then, only two formal changes
have been adopted by the Legislature, one in 1970
and another in 1973, increasing the required hours
of use per week for classrooms and teaching labs.

Anticipated enrollment growth, combined with
limited financial resources available for new con-
struction, has resulted in significant legislative in-
terest in assuring that California's planning stan-
dards accurately reflect space heeds. In 1985, the
California Legislature directed the California Post-
secondary Education Commission (CPEC) to review
and evaluate the standards and recommend appro-
priate changes. After a preliminary study of science
and engineering disciplines, L,PEC determined that
the subject's scope and complexity warranted a com-
prehensive review with assistance from an outside
contractor. MGT was se;ected to work with CPEC and
an advisory committee representing the three seg-
ments Of public higher education and the executive
and legislative branches, he study was conducted
in three phases:

Phase I - A national survey to compare Califor-
nia's space and utilization standards to other
states;

Phase II - A comparison of space inventory sys-
tems and room utilization study methods used by
California's three segments of higher education;
and

Phase III - A review of changes, impacting space
needs, which have occurred in specific disciplines
since space standards were established.

This report presents findings from the national sur-
vey of space and utilization standards/guidelines.

Scope, Purpose and Definitions

Phase I of the study included a comprehensive re-
view of the facilities budgeting practices of all 50
states. Four types/categories of space were included
in the study:

classrooms,

teaching laboratories,

research laboratories, and

academic offices.

Planning standards for the health sciences, except
in community colleges, were excluded from the
study.

The purpose of Phase I was to compare California
space and utilization standards to the stan-
dards/guidelines used in other states. Space stan-
dards/guidelines represent square footage allow-
ances to estimate the need for broad categories of
space rather than design guidelines which are ap-
plied to specific construction projects. A space stan-
dard/guideline refers to the number of assignable
square feet (ASF) allowed per demand unit for a
category of space, such as square feet per student for
a classroom or teaching lab; square feet per gradu-
ate student for research activities; or square feet per
faculty member for office space. A space stan-
dard/guideline normally includes space for storage
and other support space. Utilization stan-
dards/guidelines refer to the expected number of
hours available classrooms and teaching laborato-
ries will be used each week and the proportion of
student stations (the seats in the room) which are
expected to be filled.
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For classrooms and teaching laboratories, space
planning factors are derived using both space and
utilization standards/guidelines. A combination of
assumptions as to the number of hours per week
that rooms will be used and percent of student
stations which will be occupied (the utilization
components) and the size of the station (the space
component), yields a space planning factor per
demand unit, weekly student contact hour (wSCH),
or student FTE.

No utilization assumptions (standards/guidelines)
are applied in planning space for research laborato-
ries or academic offices. Therefore, space planning
factors for these categories of space are expressed
normally in terms of space per demand unit, e.g., re-
search assistant, FTE faculty, etc.

Methodology

The study included a structured telephone survey of
all 50 states, the Province of Ontario and several in-
dependent colleges and universities. The purpose of
the survey was to identify facilities budgeting pro-
cesses and determine whether standards/guidelines
for the four space categories were used. The tele-
phone survey was followed by site visits to 1.3 states,
four private universities and the Province of Ontar-
io to learn the details of the capital budget processes
in higher education systems where space stan-
dards/guidelines are widely accepted and used.

To provide meaningful comparisons, information
obtained from the survey states was acijusted to nor-
malize the data to California definitions and char-
acteristics. Normalization was achieved by estab-
lishing three prototype state higher education sys-
tems similar, but not identical to, California's three
higher education segments. The standards/guide-
lines from each state were then applied to the proto-
type systems to eliminate differences not attribut-
able to the standards/guidelines, themselves.

The use of the three prototypes allowed calculations
of classroom and teaching lab space factors, ad-
justed to:

reflect discipline and student distributions of en-
rollment similar to that currently being exper-
ienced by the three higher education segments in
California;
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reflect the academic year average enro' lments
used by California (versus the fall term, 12
month average and other enrollment counting
periods used by other states); and

." include evening enrollments (versus the exclu-
sion of evening enrollments by some other
states).

For research laboratories and office siiace, where
states' standards and formulas varied widely, the
chosen unit of comparison was total ASF generated
by the application of each state's standards/guide-
lines to the prototype systems. This simulation ap-
proach allowed comparisons of the total space gen-
erated by applying each state's formula to the same
prototype systems.

The results of Phase I, presented in this report, re-
present the most comprehensive comparison of
higher education space planning factors to be made
since standards began being used.

Findings: From the national survey it was learned
that:

Twenty-five states use formal space standards/
guidelines in their budgeting process, of which,
five states make only limited use of standards/
guidelines.

On17 five state legislatures actively use stan-
dards/guidelines in making appropriation deci-
sions.

Most states pattern their space formula and stan-
dards after original work done in California in
the 1950s and 1960s.

Eleven states have updated their standards/
guidelines in the last five years.

The review of standards/guidelines for classroom
space indicates that:

The formulas used by all states are similar, in-
volving assumptions of the number of hours of
room and station use per week and square foot-
age allowances per station.

The standards/guidelines used by seven states
differentiate in their utilization or station size
assumptions by either type or size of institution;
California does not.
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California's space standards produce significant-
ly less square footage per FTE ,,uudent or weekly
student contact hour than any of the survey
states. This is the case for the community college
system, state uriversity system and research
university system.

The smaller square footage allowance per stu-
dent or contact hour resulting from the applica-
tion of California guidelines is due to the fact
that California requires that classrooms be used
more hours per week than any other states. The
California guidelines also allow somewhat less
space per student station.

In the teaching laboratory category, the study
found:

All states estimate the need for teaching labora-
tories using a formula similar to that used for
classrooms, except that the required number of
hours of room use per week is lower than that in
classroom formulas and expectations for station
occupancy are higher.

Most states apply space allowances per station
for instructional laboratories that vary by disci-
pline (e.g., biological sciences, engineering, etc.)
and several states, including California, have
space allowances that vary by type of institution
and/or level of instruction.

In the state university and research university
comparisons, California space standards gener-
ate significantly fewer square feet per student (or
contact hour) than most states due largely to
more stringent utilization expectations.

Although California utilization requirements for
community colleges are higher than utilization
guidelines in other states, the California space
standards produce a somewhat larger amount of
square feet per contact hour than most other
states. This appears to be due to greater empha-
sis on occupational programs in California com-
munity colleges which is reflected in standards
that provide the larger amount of space needed to
carry out these programs.

The standards/guidelines used by other states
contain a specific allowance for graduate level
teaching laboratory space in their research uni-
versities. State standards for the University of
California do not provide a separate allowance

for graduate level teaching labs. It is assumed
that these space needs will be met by the allow-
ances for research laboratories.

In the case of research laboratories:

Only thirteen of the nineteen survey states have
standards/guidelines for research lab space and
the formulas used in those states vary substan-
tially in terms of both demand factors and idhe
discipline categories used.

California's standards generate somewhat less
research lab space than the majority of states and
less than the average of the survey states.

California standards do not specifically recognize
grant and contract research personnel, such as
post-doctoral fellows, as space demand factors.

The survey findings for academic office space indi-
cate:

A variety of demand factors are used by the
states surveyed to generate allowances for aca-
demic offices and administrative support space
for academic programs. These range from an al-
lowance for office space applied to student enroll-
ment to allowances per FTE faculty to allowances
for each category of staff requiring space.

In the case of the community college system and
the state university system, the California stan-
dards generate a smaller amount of square feet
than any of the survey states.

For the research university system, the ASF pro-
duced by California standards are below the
ave -age of the survey states. California ranks
thirteenth of seventeen in this category.

Original work by the states to develop methodolo-
gies, formulas and standards/guidelines for use in
capital budgeting were based on the predominant
characteristics of higher education in the 1950s,

Since then, the majority of states have updated
their standards/guidelines and, in some cases, have
made major revisions to reflect changing education-
al program needs. Bas.ld on findings from this na-
tional survey, an important issue facing California
and many other states is the need to ensure that the
impact of changes in mission, technology, program
needs and external health and safety requirements
are taken into account in the standards/guidelines
used for capital budgeting.
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Research Space Formulas
Appendix C in the States Surveyed by MGT

Personnel Category

Number of Positions
(Venda* oPealinil
Budget A Budget B

STATE

California (A) Colorado (A) Florida (B)
Formula Total ASF Formula Total ASF Formula Total ASF

Sties Forded
FM Po* 74:0 QUO 1Z6 x WV 1,113300 FAS x 7,000 703,400
VII Cindisaa *Wm,
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CALIFORNIA POSTSECONDARY EDUCATION COMMISSION

THE California Postsecondary Education Commis..
sion is a citizen board established in 1974 by the
Legislature and Governor to coordinate the efforts
of California's colleges and universities and to pro-
vide independent, non-partisan policy analysis and
recommendations 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 post-
secondary education in California.

As of February 1990, the Commissioners represent-
ing the general public are:

Mim Andelson, Los Angeles;
C. Thomas Dean, Long Beach;
Henry Der, San Francisco;
Seymour M. Farber, M.D., San Francisco;
Helen Z. Hansen, Long Beach;
Lowell J. Paige, El Macero; Vice Chair;
Cruz Reynoso, Los Angeles; Chair;
Sharon N. Skog, Palo Alto; and
Stephen P. Tea le, M.D., Modesto.

Representatives of the segme...its a,

Yori Wada, San Fre ncisco; appointed by the Re-
gents of the University of California;

Theodore J. Saenger, San Francisco; appointed by
the Trustees of the California State University;

John F. Parkhurst, Folsom; appointed by the Board
Of Governors of the California Community Colleges;

Harry Wugalter, Thousand Oaks; appointed by the
Council for Private Postsecondary Educational In-
stitutions;

Jo, D. Carrabino, Orange; appointed by the
CE -,ornia State Board of Education; and

James B. Jamieson, San Luis Obispo; appointed by
the Governor from nominees proposed by Califor-
nia's independent colleges and universities.

Functions of the Commission

The Commission is charged by the Legislature and
Governor to "assure the effective utilizatinn of pub-
lic postsecondary education resources, thereby elimi-
nating waste and unnecessary duplication, and t
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, inc 1 uding
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 in-
stitutions, nor tes it approve, authorize, or accredit
any of them. Inaead, it cooperates with other State
agencies and non-governmental groups that per-
form these functions, while operating as an indepen-
dent board with its own staff and its own specific du-
ties 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 legisla-
tion affecting education beyond the high school in
California. By law, its meetings are open to the
public. Requests to speak at a meeting may be made
by writing the Commission in advance or by submit-
ting a request before the start of the meeting.

The Commission's day-to-day work is carried out by
its staff in Sacramento, under the guidance of its ex-
ecutive director, Kenneth B. O'Brien, who is ap-
pointed by the Commission.

The Commission publishes and distributes without
charge some 30 to 40 reports each year on major is-
sues confronting California postsecondary educa-
tion. Recent reports are listed on the back cover.

Further information about the Commission, its
meetings, its staff, and its publications may be ob-
tainee from the Commission offices at 1020 Twelfth
Street, Third Floor, Sacramento, CA 98514-3985;
telephone (916) 445-7933



A CAPACITY FOR LEARNING
California Postsecondary Education Commission Report 90-3

ONE of a seeies of reports published by the Commis-
sion as part of its planning and coordinating respon-
sibilities. Additional copies may be obtained without
charge from the Publications Office, California Post-
secondary Education Commission, Third Floor, 1020
Twelfth Street, Sacramento, California 95814-3986.

Recert reports of the Commission include:

89-21 State Oversight of Postsecondary Education:
Three Reports on California's Licensure of Private In-
stitutions and Reliance on Non-Governmental Accre-
ditation (A reprint of Reports 89-13, 89-17, and 89-
18) (June 1989)

89.22 Revisions to the Commission's Faculty Salary
Methodology for the California State University (June
1989)

89-23 Update of Community College Transfer Stu-
dent Statistics, 1988-89: The University of Califor-
nia, The California State University, and California's
Independent Colleges and Universities (August 1989)

89-24 California College-Going Rates, Fall 1988
Update: The Twelfth in a Series of Reports on New
Freshman Enrollments at California's Colleges and
Universities by Recent Graduates of California High
Schools (September 1989)

89-25 Overseeing the Heart of the Enterprise: The
Commission's Thirteenth Annual Report on Program
Projection, Approval, and Review Activities, 1987-88
(September 1989)

89-26 Supplemental Report on Academic Salaries,
1,988-89: A Report to the Governor and Legislature
in Response to Senate Concurrent Regolution No. 51
(1965) and Subsequent Postsecondary Salary Legis-
lation (September 1989)

89.27 Technology and the Future of Education: Di-
rections for Progress. A Report of the California Post-
secondary Education Commission's Policy Task Force
on Educational Technology (September 1989)

89-28 Funding for the California State University's
Statewide Nursing Program: A Report to the Legis-
lature in Response to Supplemental Language to the
1988-89 Budget Act (October 1989)

89-29 First Progress Report on the Effectiveness of
Intersegmental Student Preparation Programs: One
of Three Reports to the Legislature in Response to
Item 6420-0011-001 of the 1988-89 Budget Act (Octo-
ber 1989)

S9-30 Evaluation of the Junior MESA Program: A
Report to the Legislature in Response to Assembly
Bill 610 (Hughes) of 1935 (October 1989)

89-31 Legislation Affecting Higher Education Dur-
ing the First Year of the 1989-90 Session: A Staff Re-
port of the California Postsecondary Education Com-
mission (October 1989)

89-32 California Colleges and Universities, 1990: A
Guide to Degree-Granting Institutions and to Their
Degree and Certificate Programs (December 1989)

90-1 Higher Education at the Crossroads: Planning
for the Twenty-First Century (January 1990)

90-2 Technical Background Papers to Higher Edu-
cation at the Crossroads: Planning for the Twenty-
First Century (January 1990)

90-3 A Capacity for Learning: Revising Space and
Utilization Standards for California Public Higher
Education (January 1990)

90-4 Survey of Space and Utilization Standards and
Guidelines in the Fifty States: A Report of MGT Con-
sultants, Inc., Prepared for and Published by the
California Postsecondary Education Commission
(January 1990)

90-5 Calculation of Base Factors for Comparison In-
stitutions and Study Survey Instruments: Technical
Appendix to Survey of Space and Utilization Stan-
dards and Guidelines in the Fifty States. A Second
Report of MGT Consultants, Inc., Prepared for and
Published by the California Postsecondary Education
Commission (January 1990)

90-6 Final Report, Study of Higher Education Space
and Utilization Standards/Guidelines in California:
A Third Report of MGT Consultants, Inc., Prepared for
and Published by the California Postsecondary Edu-
cation Commission (January 1990)

90-7 Legislative Priorities of the Commission, 1990:
A Report of the California Postsecondary Education
Commission (January 1990)

90-8 State Budget Priorities of the Commission,
1990: A Report of the California Postsecondary Edu-
cation Commissirn (January 1990)

90-9 Guidelir, bor Review of Proposed Campuses
and Off-Campus Centers: A Revision of the Commis-
sion's 1982 Guidelines and Procedures for Review of
New Campuses and Off-Campus Centers (January
1990)
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