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This is a report to communicate further details of the Health Sciences Cost Construction studies.
While the report includes a discussion of cost construction methodology in general, the main purpose of this
transmittal is to set forth the completed studies for the School of Nursing and the College of Pharmacy.

Interpretations and evaluation commentary by Meredith A, Gonyea, President, The Center for Studies

in Health Policy, are presented in the final section of this report.
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COST STUDIES IN THE HFALTH SCIENCES

In 1971 the Health Science units of the University of Minnesota were invited to participate
in a national AAMC-NIH Cost Allocation Study. This was an effort, across a group of about forty
academic health centers, to get at '"average costs of education" for about twenty-five kinds of
Health Science students. The participation proved useful and the resulting information
obtained has been helpful in dealing with interstate education contracts in Nursing, Dentistry,
and Medicine; with legislative workload requests during the 19705; and with back-up for cost
reimbursement from third-party payers. This study, updated in two-year intervals, was and is
an implementation of an externally recognized methodology. The University of Minnesota Health
Sciences did not set up and experiment with a cost-finding methodology but simply tried out and
started using a procedure deemed by advocates around the country to have usefulness in under-
standing education programs and pertinent cost factors.

The central analysis technique of the Health Sciences Cost Allocation Study is effort
reporting by the participants themselves, i. e., faculty and staff, in a setting carefully pre-
planned to obtain interest and cooperation. The various programs of education withii a college
are defined and written out with the assistance of the faculty while, at the same time, the
needs for clear and direct information on program costs are set forth. Faculty and staff prepare
annual allocations of their effort towards programs on the basis of definitions and categories
they have helped establish. Individual effort profiles, estimating annual effort to such programs

as undergraduate education, graduate education, research, and continuing education, are then



computer-matched with the cash salary cost of the individual participant in the year of study.
Through summaries by department and college, program ''cost pools' come into being quite readily.
In cases where resources are shared across colleges, there is clear delineation and sorting across
all Health Science units. Regarding education costs, the information produced comes out in the
form of annual average education costs by program. The average costs per student relate to the
actual numbers of students in training across all of the éolleges and the '"control total" for the

system is the Umiversity general expense ledger covering the study year.
COST CONSTRUCTION -~ THE BASICS

While the results of cost allocation studies are useful historically and on a current basis,
there is increasing interest in obtaining cost factor information, particularly for education pro-
grams, in terms of future or hypothetical levels of class size. While existing cost studies deal
nicely with the here and now for many purposes with average costs, the new data needed are in the
realm of marginal costs. Specifically, what are the differences in required resources at different
levels of enrollment? In emerging programs where enrollment may increase by 10%, 20%, 30%, or 40%,
what are the staffing changes that would be predicated upon existing data? Conversely, in programs
where there may be less student demand for any one of a variety of reasons, what would be the differences
in required resources with class size decreases of 10%, 20%, 30%, or 40%?

Cost construction studies identify the required student curriculum by quarter, by year, and {or



all years in the subsequent format:

(a) The units of curriculum (courses) taken by the typical student in each major or
study field.

(b) The mode of the course --lecture, laboratory, or clinic/seminar --as a first step
in getting towards the highly important group sizes through which the courses are delivered
to the student.

(c) The class size at the actual or selected level.

(d) The major determinants of utilization of faculty resources are the group sizes that
are associated with the particular courses taken by the students within a defined program. (In
lecture offerings, the whole class is often lectured to at one time. At the opposite end of
the spectrum, there are some courses taken by students on a one-to-one basis in which one faculty
member teaches one student. In these clinic/seminar offerings, there are gradations upwards --
one-to-two, one-to-three,one-to-four, and so on. In a variant of this, a student in a clinical
setting may be under the tutelage of one faculty member but the faculty member supervises the
student on an intermittent basis. Between the opposite ends of the spectrum of group size, there
is much education in the laboratory mode where typically 8, 12, or 16 students learn at one time
in a course from one faculty member.)

In addition to providing information on numbers of faculty required at selected levels of
enrollment, cost construction studies, through a series of charts, portray various scheduling and

peak-load problems that may not not otherwise be brought to the attention of the college.



COST CONSTRUCTION -- ANALYSIS FOR THE 1980s

Cost construction is not an isolated unique procedure developed and applied in a few
scattered locations here and there in universities. Instead, it is just one more example of
simulation modeling that became the focus of much attention in the 1960s. Modeling is essentially
a technique of defining a system to identify the internal dynamics through description of the
components in numerical terms. A system, once defined, such as the curriculum for a particular
set of students,contains 'variables' that can be altered to ohserve effects. Modes, class sizes, and
group sizes taught at one time can be varied one at a time or varied in selected combinations for
insights into future 'What If" checking out of alternatives. In addition to the above factors in-
volved in resource planning, department heads and deans can seek to balance out student contact hour
loads by quarter, year, and program if they so desire. Similarly, by means of appropriate simulation
charts, faculty contact hours by quarter, year, and program can be studied for patterns. Student
contact hours and faculty contact hours can be compared externally to various norms and indices as a
means of achieving greater balance where needed. As a communications device useful in discussing

workloads across various phases of programs, the charts capture and record useful information.

Cost construction has also the further potential of providing a systematic basis for explaining
to those individuals and groups in the business of allocating (and retrenching) education funds just

what are the facts involved in the financial logistics. For example, cost constructions have the potential



of documenting the specific curriculum offered to students with the related modes and group
sizes shown clearly. Documentation of external norms and indices can be provided, along with
information from accreditation requirements. Along these lines a suitable curriculum for this
or that type of student can be described and communicated as necessary. This kind of information
as it reveals staffing requirements based not on generalities, hunches, or truisms but on facts
derived from an observable plan often has great impact. Anyone not understanding a budgetary
request for a particular (future) enrollment level could be simply shown how the line-by-line
(course) information translates into required faculty teaching hours via the mode of the course
and the associated group size.

A third level of use of cost construction emphasizes the combining of other information
with the chartings. For example, in the modern era of high and rapidly increasing tuition,
some significant management information can be readily assembled to show the relationships of
enrollment change. Specifically since cost construction charts show faculty resources required
at any selected level of enrollment within reason (say + 40%), it is just another step to determine
the cost of faculty at the various selected enrollment levels. Mean salary data related to the
pertinent faculty category (typically Instructors and Assistant Professors)are readily available
for these projections. The tuition increments covering the various enrollment portrayals, especially
as the lowest tuitions are now approaching $2000 per year per student, are or ought to be of more
and more interest to those at the management level. This is of particular significance where documentation

shows ample numbers of student applicants and other positive factors.



SCHOOL OF NURSING COST CONSTRUCTION

Please refer to the two enclosed cost construction charts -- one for the three-year BSN program
and one encompassing the seven Master's level advanced programs.

On the basis of the previous description of cost construction, the flow of calculations horizontally
on a line-by-line basis should be clear and direct to the reader. Each course in the curriculum
is shown with the pertinent lecture, laboratory, and clinic/seminar modes and accompanying group
sizes as applicable. Faculty contact hours by course are summarized at the end of each line and
these course hours are in turn summarized by quarter, year, and for the program as a whole.

The BSN program currently has an enrollment of approximately 48C with 165, 160, and 155 as
the three component years representing subsequent classes towards graduation.

The charts presently show for both programs a divisor of 675 annual clock hours of teaching
contact per faculty member. This is based upon 15 hours for each of 3 12-week quarters plus 15
hours per week for the 9-week summer session. Across the School, the predominant appointment
is the A-base covering 12 months, with approximately 60% of the appointments in this form.

An alternative index of annual teaching hours would be based upon the nine-month cycle during
which the great majority of the education occurs. One outside norm on analysis plans based upon
nine month programs suggests 18 clock hours per week for the three 12-week quarters for an annual
divisor of 648. In the ensuing discussion, the 675 annual clock hours figure will be used. Addi-

t+ional documentation of these external norms and indices on this will be provided later.



The BSN program extending over the three years requires 670 lecture hours, 458 in laboratories,
and 975 in seminar/clinics. The percentages, respectively, are 32%, 22%, and 46%. However, as these
modes of education get translated into faculty hours through the intervening variable of group size,
the result is a skewing of faculty contact hours. The resultant faculty contact hours by mode are

lecture --262 (the hours from Nursing and not including those from the Basic Sciences, Public Health,

and other parts of the University) which equals 1%, laboratory (similarly Nursing only) 3201 or 14%,
and s&minar/clinic 19013 or 85%.

The Nursing education programs (both BSN and Master's) are heavily clinic-oriented averaging one-to-eight
faculty-student group sizes and this results in a nearly proportional relationship between enrollment
change increments and faculty resources required. (An illustration at this point may be helpful.

In the Duluth School of Medicine, for example, Biochemistry is taught in the lecture mode to the entire
class. If the present class size of 48 were decreased by 10% or 20% or 30%, there would be no change in
the required faculty to staff the course.) To the extent that a particular curriculum is skewed towards
the lecture mode, there is less of a change in requirements for staff based upon enrollment change. In
a program such as BSN nursing where 85% of the faculty contact hours are in small groups, the required
faculty hours tend to be proportional to the changes in enrollment. Cost constructions for curriculums
of the lecture-oriented variety tend to show quite vividly that faculty teaching resources are nearly the
same for 10%, 20%, and 30% enrollment cutbacks as they are for current 100% levels of enrollments. The

discovery of these lecture vs. clinic relationships should not cause one to revert to simple faculty-staff



ratio analysis since the cost construction charts can serve other purposes such as highlighting
peaks and valleys during the academic year of student contact hours and faculty contact hours.
But most important it is the detail portrayed in the cost construction model -- not only the contact
hours by the students and faculty but these are shown at 10%, 20%, 30%, and 40% enrollment changes.
Last of all, it is the ability to change the ''variables' in the system to see what would likely
occur under different circumstances. With additional documentation the annual norms of faculty
clock hours could be adjusted and this would impact upon the patterns of faculty utilization through
the academic year.

As a means of illustrating the uses of the charts a series of calculations will be presented
on relationships of faculty needed in the BSN program and student tuition. In doing so, the assumption
will be made that there are many more qualified student applicants than there are current entering
positions (165). It will be assumed, further, that other factors such as employment opportunities
for University BSN graduates are such that the program at current levels of enrollment is a meaningful
possibility. Let us recognize for purposes of illustration that enrollment cutbacks across all Nursing
programs are being discussed in various forums and planning groups and that a 40% enrollment cutback
needs to be checked out in terms of class sizes by year, faculty needed by quarter, and the likely
tuition impact to the University and the State. In 1982-83 tuition is $38.50 per credit and it will be
assumed that the individual students pay for 4Q credits per year. Based upon a recent University

announcement of a $154,000 retrenchment for Nursing, the following chart of information may be helpful.



ILLUSTRATIVE RELATIONSHIP BETWEEN CLASS SIZE AND TUITION

1982-83 1983-84 1984-85 1985-86 1986-87
Year-1 Class 165 100 100 100 100
Year-2 Class 160 160 95 95 95
Year-3 Class 155 155 155 90 90
Enroliment 480 415 350 285 285
Tuition per credit (incre-
mented by 12% per year) $38.50 $43.00 $48.00 $54.00 $60.00
Tuition receipts based 739,200 713,800 672,000 615,600 684,000
on the above
Tuition receipts based on 739,200 825,600 921,600 1,036,800 1,152,000
continued enrollment at 480
Di fference 0 111,800 249,600 421,200 468,000

The State of Minnesota, in various fiscal straits due to the economy and other factors, may well reduce
education base dollars currently flowing to the University. In the instance of the School of Nursing a
preliminary estimate of required fiscal retrenchment is $154,000 to be achieved largely in 1983-84 with
the full $154,000 to be removed by 1984-85.

Within the School of Nursing it is reasonable to assume that an enrollment cutback is or ought to be in
the discussion stage. While the cutback illustrated down to 100 entering class may be either too much
or too little based upon the discussions, the fiscal projections are shown on this for purposes of
illustration.

The point to be made is simply this: if the State/University seeks to recapture funds to do some book
balancing, and if §154,000 of resources were to be removed from Nursing by 1984-85 and these ''resource
constraints'" in combination with other factors were to bring about a one-third (approximate) cutback in
class sizes, then the beginning object of recovering funds for the State and University could well have

an outcome at cross purposes with original intent. Based upon the assumptions in the above projection
which need careful additional review, the end result of retrenching Nursing may not be a recovering of
$154,000 of education base funds but decreases in total tuition revenues of such a magnitude that
alternatives need to be explored. All of this should be considered in light of the loss of 195 BSN students
who seek training in a current situation (based upon the stated assumptions) that there are more qualified
applicants than there are places and that the University BSN graduates are currently experiencing little
difficulty in obtaining employment.
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COST CONSTRUCTION CHARTS REVISITED

In the previous discussion, it can be seen that in a new era of high and rapidly tuition
there may be some two-edged swords involved in the retrenchment process. The reason for the
discussion was not so much to set forth in several decimal places of accuracy the likely
unfolding of events but rather to illustrate the kinds of planning and decision making that
may be improved through use of forecast models and projections. It was shown in the previous
discussion that the State goal was to, in effect, come out $154,000 ahead. A potential offsetting
effect was pointed out.

A more constructive question may well be raised: what are some of the ways through which
the State/University goal of achieving $154,000 could materialize?

(a) In approximate terms there are about 48( annual enrollments which, assuming 40 credits
paid for per student, accumulate- to 15,200 credits paid for per year. If $154,000 were to be
recovered and lodged into the State/University coffers, this would amount to a $8 approximate
increase in the per-credit tuition. (Based on University MPIS figures on % of "instructional

cost," the Nursing tuition is below the 32%, now the currently used index. Further, if the

supply of BSN applicants is substantially larger than the the current 165 entering class size,

then arecovery of $154,000, either in part or all, could be a viable alternative.)
(b) On the basis of the charts covering the BSN and the seven Master's programs, it is

to be noted that, based upon the 675 hours of faculty contact time per year, approximately 33



faculty are required. On a similar basis, approximately 17 faculty would be required for the
seven Master's programs. This adds to 50 faculty. However, beginning in school year 1983-84
an entering group of 5 Ph.D,students will begin in a program ultimately geared to an enrollment
of 25 additional graduate students.

According to information available within the School, there are 29 faculty positions
associated with the BSN program. Based upon norm hours of 675 for which more information will
be presented later on, the BSN program is short by 4 faculty positions. However, as the charts
show clearly, there are peaks and valleys over the teaching year. The Winter Quarter, during which
the faculty accomodate the required faculty contact hours for the first, second, and third years
in total, there appears to be a workload peak that seemingly needs to be looked at very carefully
in any changes in School plans. The existence of the Winter Quarter workload peak might very
well be the basis of serious discussion within the School for class size decrease. There are
probably a great many reasons and needs that dictate just why the curriculum is scheduled in
the way it is over the year. On the basis of the BSN curriculum as currently established and
meted out during the year, there would appear to be no opportunity for trimming and belt tightening
on the basis of current enrollment volumes.

According to information available in the School, there are 27 faculty positions associated
with the seven graduate programs and the emerging Ph.D. program designed to accomodate 25 students.

While the cost construction chart shows a required complement of 17 (again assuming 675 faculty

11.
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contact hours as an annual norm), there may well be a critical mass argument set forth to suggest
that a graduate specialty ought to have a contingent of 3 faculty per program. On this basis,

the seven programs would require 21 faculty which would leave 6 faculty for the developing Ph D.
program designed to accomodate 25 advanced students. According to the charts, the peaking problem
as was the case with the BSN program is not apparent here.

Cost construction, on the basis of the current structure of the BSN and the seven Master's
programs and the emerging Ph D. program, indicates that across the School there is little slack
that can be absorbed via retrenchment. The BSN Winter Quarter peaking problem is such that fewer
faculty would make a difficult situation worse and that enrollment reduction, even with the

cross purposes indicated earlier, may have to be considered.
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COLLEGE OF PHARMACY COST CONSTRUCTION

Please refer to the enclosed cost construction charts -- one for the First Two Professional Years
and the second for Baccalaureate Year-3, Fhamm.D.-1 and Pharm.D.-2.

On the basis of the previous description of cost construction, the flow of calculations horizontally
on a line-by-line basis should be clear and direct for the reader. Each course in the curriculum
is shown with pertinent lecture, laboratory, and clinic modes and accompanying group sizes that apply.
Faculty contact hours required for each course are summarized in line totals and these faculty contact
hours are in turn summarized vertically to show requirements by quarter, year, and for groups of years

or by program totals.

First Two Professional Years. A 100% or current ''class size'" for the First Two Professional Years

is shown on the chart as 90 year-1 and 80 year-2. The curriculum design indicates that 2546 hours of
faculty contact time are required on the basis of the above 170 students in the first two years. As
can be seen, the teaching responsibility for this is on the Pharmaceutical Sciences faculty within the
College and on Medical Basic Sciences outside the College.

Typical faculty contact hours per year for Pharmaceutical Sciences faculty are identified as 12
per week which accumulates to 540 per year based upon a 45 week year and 12-month faculty appointments.
The 2546 faculty contact hours required for the first two years divided by the 540 hours of typical faculty

contact time indicates 4.7 faculty are currently needed based upon the above assumptions.



Once a curriculum, such as the first two years of this curriculum, has been identified in temrms
of faculty teaching hours at 100% enrollment levels (the 90 and the 80), the faculty requirements based
upon the same group sizes can easily be shown at 90%, 80%, 70%, and 60% levels. In cost construction
charts, alternative enrollment levels can be "sent through' the model to estimate faculty needs at
hypothetical enrollment levels.

The chart shows that going all the way down to 60% of current enrollment for the first two years
would change the requirement (for Pharmaceutical Sciences faculty) of only about 1.1 FTE. From the
chart itself the reason for this is clear: in a striking number of instances the whole class receives
the instruction at one time. The lecture mode of offering instruction, in many inétances as shown here,
often has a constant teaching hours requirement unrelated to numbers of students in the room. If, for
example, an entire teaching program covering a whole college needed all of its faculty at 100% enrollment

levels and proportionate retrenchments were made for reduced enrollments down to 60%, there would be a

difficult situation at hand. In the above College of Pharmacy example, a 100% enrollment at 170 going
down to 60% enrollment (to 110) would, on the basis of these charts, show a decrease in FTE need from

4.7 to 3.6! Thus in the event of future eﬁrollment declines in the first two years of this program, the
faculty contact hours projection model shows only a minimal number of FTE faculty ''could be gotten along
without' and still keep the program at its current quality level in terms of lecture and laboratory group
sizes. In the subsequent section of this report on M.S./Ph.D. programs, the subject of required levels of

Pharmaceutical Sciences faculty will be continued.
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Third Professional Year, Pharm.D.-1 and Pharm.D.-2. On the basis of the reader's familiarity with

the charting in the example of the First Two Professional Years, it can by now be readily noted that the

100% position of enrollment for the Third Professional Year (hereafter ''Bac-3"') is 70 (descending in sequence
from the earlier years of 90 and 80). For the Pharm.D. years, a current 100% position is shown at 40 for
each year for the reason that an enrollment picture at a stablized level of the same number per year is

more useful as a first example. It should be noted that four descending enrollment postions are shown in
this way with "even'' Pharm.D. enrollments in each year while, at the same time, the present College of
Pharmacy planning data reflecting their expectations through 1985-86 are processed through the model.

(The Pharm.D. data show a 1982-83 100% enrollment position showing 40 and 34 for years one and two

of the program for those interested in data for intermediate stages before the program would settle into
"even' class sizes for the two years.)

The charts portray nine configurations of Bac-3, Pharm.D.-1 and Pharm.D.-2 class sizes that inter-
relate and mesh with the data sheets for the First Two Professional Years.

Pharmaceutical Sciences faculty participate in these years in primarily a lecture mode and only in
mimimum amounts. It should be no surprise at this point to note that little difference through all nine of
the enrollment configurations can be noted in Pharmaceutical Sciences FTE requirments. According to the 540
annual hours index described earlier, the FTE requirement, either now or in any known enrollment configuration,
amounts to less than one FTE. Further information on Pharmaceutical Sciences requirements will be presented

in the section on M.S./Ph.D.



The information as to requirements in faculty clock hours can be noted in either the 100% position
showing a current Pharm.D. class of 40 per year or from the column showing the present 40 and 34 enrollments
from the College of Pharmacy planning data. The first estimate shows a need of 17.6 while the second (College
of Pharmacy planning data through the model) shows 15.2.

Selected information from the chart shows that a 60% enrollment configuration (40 Bac-3, 24 Pham.D.-1,
and 24 Pharm.D.-2) would indicate a need for 10.9 Clinical Sciences faculty. Alternatively, and corresponding
to current expectations, an ultimate configuration of a fully implemented plan (20 Bac-3, 80 Pharm.D.-1, and
80 Pharm.D.-2) would indicate a need for 34.3 Clinical Sciences faculty.

It becomes readily apparent that this second chart is essentially an estimator of Clinical Sciences faculty
needed to support various configurations of Pharm.D. enrollments. Thus while the Clinical Sciences faculty
participate in Bac-3 and Pharm.D.-1, it is in the Phamm.D.-2 year where the faculty FTE requirements are primarily
generated.

An explanatory note is needed at this point. Historically and at present, the Pharm.D.-1 curriculum
has had an important Medical School Phase B component which for 1983-84 will no longer be an available
option for student choice. (The Pharm.D.-1 curriculum plan, as it is likely to be in the immediate future,
is thus more useful to project out in '"What If" statements about the future.)

A similar information note on the Pharm.D.-2 year may also be helpful at this time. This final
year is composed of 52 weeks of 40 hours as can be seen in the charts. For each student 2080 hours of

curriculum time is the starting place for the analysis. The group size has been identified as two on the

16.
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basis of information available within the College and corroborated by the following statement in the
September, 1982 College of Pharmacy Self study: 'While our upper level of student/faculty supervision is
2:1 in clinical settings, at the present time, it is mostly 1:1 due to the utilization of large numbers of
former students who assist us as volunteer clinical faculty."

Since cost construction is by definition interested mostly in numbers of faculty whose participation
results in costs to the college, the 2:1 student faculty group size is where the attention must be focused.

The discussion of group size applicable to the Pharm.D.-2 year leads naturally into one last area where
the internal processing of cost construction charts requires further explanation. There is a column in all
of the charts identified as '"DC% Direct Contact.'" In nearly all instances the amount or number shown in this
column is 1 (1.00). This means that no effect in the processing of data occurs--the end-of-the line estimate
of required faculty contact hours by course is not affected by a ''1" in the calculations of hours and groups
sizes. One use, however, of this '"DC% Direct Contact'" column is in Bac-3 where Hospital/Community Pre-
ceptors undertake a considerable part of the curriculum. The supervision of the preceptor is intermittent
and the patterns that emerge suggest that approximately 10% of a forty hour week involve one-on-one direct
student-faculty interaction. This translates into 4 hours of preceptor direct supervision per week. There
seems little doubt anywhere as the the proportions involved in this.

A second place in the cost construction charts where use is made of '"DC% Direct Contact' is in the
M.S./Ph.D. programs where faculty supervised research comprises a large segment of the requirements of the

degree program. Nearly all faculty will report this supervision as an intemmittent activity in the range



of 20 to 25%. (The more frequent number reported in College of Pharmacy graduate programs is 25%.)
From the viewpoint of the faculty, this 25% direct contact may mean (a) one-fourth time supervising a student
through his research and three-fourths time on a variety of other activities or (b) it could mean 100% time
supervising 4 students. It should be remembered that all of this is within the context of norms of direct
contact time that is regarded as normal and customary in terms of putside indices. For Pharmaceutical Sciences
faculty, as set forth earlier, the indices show 12 hours per week for 45 weeks each year. For Clinical Sciences
faculty, the indices show 15 hours per week for the same 45 weeks per year for an annual amount of 675 as the
Clinical Sciences faculty direct contact time per FTE.

This all relates to the DC% column for Clinical Sciences faculty as they participate in the Pharm.D. year
two. Beginning with the 2080 of scheduled curriculum time for the year, the group size has been identified as
2 in a previous discussion. In the cost construction charts for Pharm.D. clerkships the determination has been
made that the intermittent nature of faculty supervision of student research is similar to faculty supervision
of clerkships. In much the same way that graduate student research project supervision is an intermittent
activity, the protocols of faculty supervision of clerkships involve a necessary degree of independent learning.

An "intermittency factor' of 25% has been used in the charts for the clerkships.

COLLEGE OF PHARMACY GRADUATE PROGRAMS

The third and final cost construction chart displays data of curriculum logistics for the 5 graduate programs

shown in the headings. The length of individual programs can be noted in addition to the approximate number of

18.



students at each year within the programs. At 100% enrollment a current total of 89 registrants is shown in
the data charts. Average (mean) enrollment from Graduate School records has been used to identify the students
by field within the 5 programs; three years of enrollments were reviewed to avoid emphasis upon just the
1982-83 year. Based upon an analysis of the curriculum requirement for degree completion at current levels
of enrollment, approximately 25 Pharmaceutical Sciences faculty would be required for the combined set of
5 graduate programs. At 60% of current enrollment with proportionate decreases, approximately 54 students
would be in the system which would require about 17 Pharmaceutical Sciences faculty.

It is typical that much information about programs is presented along with the faculty requirements
at alternative enrollment levels. The Hospital Pharmacy program, for example, isnoteworthy in that about
14 students are enrolled with less than one FTE of College of Pharmacy-paid faculty utilized. Going-down
hypothetically to 8 enrolled students represents practically no change in College of Pharmacy-paid faculty
FTE. Social § Administrative Pharmacy, having the largest graduate enrollment in the School of 31, shows
in much the same way a large student contingent with a fairly modest ''draw' in temms of required FTE. In

this program, a hypothetical student enrollment reduction of about 60% to 19--a difference of 11 students--

would change faculty contact time requirements by only about 1 FTE. Medicinal Chemistry and Pharmaceutics tend to

have laboratory and seminar subgroupings that result in a nearly proportional relationship between students
and FTE required -- a 60% student decline results in nearly a 60% decline in required FTE on the basis of
cost construction analysis. Pharmacognosy represents a special case as can be noted in the charts; in the

60% configuration, the class size of 1 makes lecture, laboratory, or seminar mode inconsequential.
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NUMBERS OF FACULTY

The 1382-83 College of Pharmacy Bulletin sets fofth a name listing of Pharmaceutical Sciences and Clinical
Sciences faculty. There are 33 individuals listed in the first category and 27 in the second for a grand total
of 60 faculty. The September 1982 Self Study provides a similar listing for each type of faculty in which 31
are identified in the first category with 25 in the second for an overall total of 56. In a narrative that
occurs several pages after the Self Study listing, there is the following: 'Presently there are 46 FIE'S
on our faculty with 29 in the Pharmaceutical Sciences and 17 in the Clinical Sciences.'

Faculty counts are critical in the use of cost construction analysis. An important first consideration
in the cost construction charts is simply to identify the faculty FTEs in a systematic way having control
totals. The term used is EFTE or education FTEs. By this is meant that faculty ranks having commitments
to outside sponsored research on the basis of agreements between the agencies and the University are not
included in EFTE related to teaching programs. By definition, the faculty agree, through the system of
agency-to-University effort reporting, to pledge effort to various sponsored programs, usually in a situation
where corresponding percentages of salary costs are reimbursed on non-University funds.

EFTE, as used in cost construction analysis, in ;ddition does not include TAs and RAs and similar
student categories that may fall within the institution's definitions of 'academic.' Further, Deans,
Associate Deans, and Assistant Deans are not included in counts since they typically do not have large
blocks of time in lecture, laboratory, or seminar direct instruction. Within the University the definition
of included faculty approximates that of '"ranked faculty' which is the Instructor, Research Fellow entry

level up to Professor.
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The source of information for the faculty counts in this series of Health Sciences cost constructions
is the University payroll system. A computer screening program (XWH627-7) has been developed to take into
account the exclusions for Deans and similar administrative staff and also the exclusions for RAs and TAs.
Similarly, exclusions have been built into the program for portions of included faculty whose outside funding
require a pledge of effort to special purpose activities. An additional feature of this University EFTE
program is that an individual contributing education effort for part of the year is included in an appropriate
percentage (in the case of terminations) and newly hired individuals meeting the EFTE criteria are included
on the basis of what their anticipated EFTE is set up to be until the end of the University fiscal year.

On the above basis the College of Pharmacy faculty do not total up to 60, 56, or 46 but accumulate to
42.

One surprising result of the EFTE faculty analysis is that 42 EFTE as identified do not turn out to
be Pharmaceutical Sciences faculty in greater numbers than Clinical Sciences. Specifically, when the EFTE
name list is matched against the various available sorts of the two types of faculty and with College assistance
for names of newcomers now appearing on the payroll, there appear to be 19 Pharmaceutical Sciences faculty and

23 Clinical Sciences when processed within the EFTE definitions. (See enclosure.)
FACULTY REQUIRED VERSUS FACULTY AVAILABILITY

The First Two Professional Years, Bac-3, and the five Graduate Programs require about 30 Pharmaceutical
Sciences faculty on the basis of how they have provided curriculum information for processing by the cost
construction model. The First Two Professional Years and Bac-3 account for about 5 EFTE while the Graduate

Programs account for 25. On the basis of there being 19 Pharmaceutical Sciences faculty the explanation is that’



they expend more than the 540 annual hours of education clock time with students that is intricately
related to their perceptions of faculty supervision of student research. By and large, with 170 students
in the First Two professional Years, 70 in Bac-3, and 89 in the M.S/Ph.D. programs, a contingent of 19
Pharmaceutical Sciences faculty appears without question to be required to deal with current student teaching.
The cost construction charts provide 90%, 80%, 70%, and 60% enrollment decline positions for the Baccalaureate
and Pharm.D. programs and 60% positions regarding the M.S./Ph.D. programs where faculty requirements can be
simply read from the charts. On the basis that 540 hours of annual direct student contact time constitutes
a fully occupied faculty EFTE in the Pharmaceutical Sciences, both the First Two Professional Years and the
set of five M.S./PH.D. programs could go to the 60% enrollment positions and still not be overly staffed.
Please note the College of Pharmacy Planning Enrollment Chart on the Pharm.D. cost construction. From
the current position of 77 in Bac-3, 40 in Pharm.D.-1 and 34 in Pharm.D.-2, a fairly rapid transition is
being planned to cut Bac-3 to 20 and have each Pharm.D. year up to 80 by 1985-86. Perhaps a more careful
wording of the above would be to say that the students are showing increasing interest in the Pharm.D. program
which leads the faculty and the administration of the College into the kind of changed enrollment pattern as
shown on the charts.
On the basis that there are 23 EFTE of Clinical Sciences faculty at present, this would tend to support
a Pharm.D.-2 class size of about 50 when taking into consideration the responsibilities in Pharmm.D.-1. At the
present class sizes of 40 and 34 respectively, it would appear that no difficulty should be experienced in

meeting the needs of students from the viewpoint of numbers of Clinical Sciences faculty.
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According to College of Pharmacy plans, the Pharm.D.-1 class is scheduled to increase to 60 in the fall
of 1983. This point in time, approximately six months from now, will be important in assessing whether or
not the planned increase in the Pharm.D.-1 class will materialize. The College of Pharmacy plan does not
show attrition or transfers out once the Pharm.D.-1 stage is reached. Should the fall of 1983 Pharm.D.-1
class turn out to be 50 students and these fifty continue on according to the College plans, the current
contingent of Clinical Sciences faculty measured in EFTEs would be calibrated with the curriculum.

An enrollment chart included in the enclosures to this report shows Health Sciences enrollments back
to 1973-74. These are numbers. of students in traihing in the fall of each year according to college office
records and these numbers may not necessarily agree with the Admissions & Records ''Second Quarter Statistics'
but in most instances they do. This chart shows undergraduate Nursing peaking in 1980-81. Dentistry DDS
peaked in 1980-81. Dental Hygiene peaked in 1977-78. Undergraduate MD peaked in 1980-81.

Over the years of the chart, the Pharmacy M.S./Ph.D. programs have shown in the aggregate a steady and
slightly upward trend over the time period. Baccalaureate Pharmacy and Pharm.D., taken together, peaked with
about 413 enrollment in 1975-76 with a present enrollment (1982-83) of about 300.

With declines in student financial aids and with accelerating tuition charges not to mention the declining
college-age population in the 1980s, there are some factors affecting education institutions generally that

conceivably could become a part of the future for the College of Pharmacy.
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MAR 15, 1983

HEALTH SCIENCES STUDENT ENROLLMENT DATA FOR SELECTED YEARS

MA4REQUEST : XWH210-1

COLLEGE NAME STUDENT TYPE 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 1979-80 1980-81 1981-82 1982-83
ACTUAL ACTUAL ACTUAL ACTUAL ACTUAL ACTUAL ACTUAL ACTUAL ACTUAL ACTUAL
NURSING NURSING BACCALAUREATE 359 411 433 440 452 465 471 503 466 448
GRADUATE -ON-CAMPUS 67 82 87 90 92 163 219 212 199 195
GRADUATE-OFF CAMPUS 33
NURSING 426 493 520 530 577 628 690 715 665 643
PHARMACY PHARMACY BACCALAUREATE 346 377 386 369 364 344 341 306 241 229
PHARM. D. 15 23 27 34 37 40 47 61 67 72
MS/PHD 54 61 74 69 71 79 80 80 82 91
PHARMACY 415 461 487 472 472 463 468 447 390 392
PUB HEALTH MPH/MHHCA 253 277 359 337 331 362 356 388 346 257
MS/PHD 104 112 118 138 145 130 149 112 102 109
PUB HEALTH 357 389 477 475 476 492 505 500 448 366
DENTISTRY DDS 482 540 571 582 589 576 584 592 571 550
DENTAL HYGIENE 165 218 285 346 357 333 270 216 137 106
DENTAL ASSISTING 72 78 84 70 50 36 53 31 11
MS/PHD 76 80 68 52 52 53 57 51 59 58
DENTISTRY 795 816 1,008 1,050 1,048 998 964 890 778 714
MED SCHOOL MD (NOT INCL NOR DAK) 960 966 997 1,007 1,048 1,052 1,057 1,073 1,060 1,066
MED FELLOW-SPECIALIST 383 552 709 796 811 888 920 982 999
NURSE ANESTHETIST 16 32 35 25 27 27 32 28
oT/PT 120 133 136 131 133 138 139 138 131 120
MEDICAL TECHNOLOGY 129 138 131 129 126 133 146 111 85 65
GRAD BASIC SCIENCES 217 238 223 235 224 216 224 230 252 242
MED FELLOW-GRAD SCH 880 390 369 334 276 245 216 175 124 95
OTHER MED GRADUATE 23 31 29 35 30 22 16 3t 30
MED SCHOOL 2,306 2,271 2,455 2,606 2,673 2,650 2,719 2,690 2,697 2,645
MORT SCIENCE MORT SCI BACCALAUREATE 84 85 89 91 82 65 52 77 73 71
MORT SCIENCE 84 85 89 o1 82 65 52 77 73 71
DUL MEDICINE UNDERGRAD MD 48 60 72 72 84 96 96 96 26 96
DUL MEDICINE 48 60 72 72 84 96 926 96 96 96
4,431 4,675 5,108 5,296 5,412 5,392 5,494 5,415 5,147 4,927
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Summary of Cost Construction Review Sessions held on March 24, 1983l

Cost constructions for Nursing and the accompanying narrative material are largely self-explanatory.
On an annual basis of requiring BSN faculty to smend 540 hours in student contact, the current Nursing data
suggests that there is (a) a shortage of faculty of about 4 or that (b) the Minnesota Nursing faculty are
simply putting in an increment of time beyond the norms cited. For discussion purposes, Dr. Gonyea described
the possibility of a ''clinical faculty' category where perhaps 21 hours per week would be a norm. In this
situation, the faculty may not be participating in research and scholarly studies to the extent of the faculty
whose assignments are not in the clinic settings. In that hypothetical discussion, the figure of 945 hours
per week (21 hours times 45 weeks) was used. On such a basis, the current BSN program was thought to be
staffed in a manner more nearly matched with the identified faculty of 29 FIE.

A heavy Winter Quarter BSN teaching schedule of about 28 student contact hours per week was reviewed
for possible balancing through the year. A new undergraduate Nursing curriculum is being drawn up for
presentation within faculty committees during the first ten days of April, and the plan, at that stage, will
be processed through the cost construction computer model to identify faculty requirements to run it. Sharon
Hoffman, in making the request to process the new curriculum plan through the model, indicated she would

translate the information onto the necessary data input forms.

1Participants included Meredith A. Gonyea, President, The Center for Studies in Health Policy, Deans and
Associate/Assistant Deans in Pharmacy and Nursing, and Health Sciences staff.



Currently there are more applicants than last year at this time for BSN student places. One reason
for this is thought to be the tuition in the private colleges which is much higher than at Minnesota.

At present a 1983-85 retrenchment of $154,000 is being contemplated. One way of achieving savings
would be to reduce the size of the BSN program. A chart in the cost construction narrative shows that a
recouping of $154,000 for the University and State through retrenchment could cause an annually recurring
tuition loss that would cancel the $154,000 gain through retrenchment in the 1983-85 biennium but, worse
yet, there may be continuing impacts in subsequent biennia. The chart, drawn out in the narrative, is
based upon an enrollment reduction to 100 entering class. A chart of reduction of enrollment and correspond-
ing tuition loss could easily be prepared for whatever enrollment reduction the School may be deciding upon
in their plans.

A subsequent chart in the narrative indicates that an §8 increase in Nursing tuition per credit would
raise the $154,000 in a way that would not cause drastic implications to the student enrollment at a time
when there are increased numbers of applicants wanting University educations. An enrollment phasing chart,
included in the cost construction narrative, shows an enrollment decrease down to 100 entering per year
amounting to, in the long run when the second and third year students are effected, an enrollment drop for
the School of 180 students.

The overall retrenchment process at the University in which the colleges are in the midst of various
dismantlings and cutbacks is thought to be a response to hard economic times in the State as reflected in

various fiscal deficits. If the goal is better State solvency in its fiscal problems, it would seen inad-
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visable to gather in the $154,000 from the School of Nursing when (a) the resources of the BSN program are
being utilized at a more intensive rate (faculty contact hours of instruction per FTE) as compared to outside
indices, and (b) there are more students than before who are seeking admittance. If the above process

based upon data and reasoning has little impact for whatever reasons, then on the basis of mere cash outlays
and cash receipts from student tuition one could get to the same position of not extracting School of Nursing

resources at this time.

PHARMACY

Much of the cost construction information on Pharmacy is self-explanatory on the basis of charts and
narrative material.

Much of the group discussion regarding Pharmacy was along lines that the Pharm.,D. program will be in-
creasing to 80 students per year (160 in the two years of combined Pharm.D.-1 and Pharm.D-2). The explanation
of this by Dr. Kabat was that '"front end" students are already in the pipeline and thcy are committed to the
Pharm.D. pathway. Presently there are 40 in year-1 and 34 in year-2 for a current total of 74.

More information on the Pharmacy enrollment situation was brought out in his discussion. A constant
‘availability of 80 entering students is planned as students begin in what is termed the 'First Two Professional
Years." In year three, 20 of these students graduate in the spring as Baccalaureate-prepared students while
60 funnel off into Pharm.D.-1. These 60 are supplemented by 20 others not in the First Two Years but who come
in from the outside as advanced standing students. This method of attaining 80 Pharm.D. students per year in
the intensively clinical last two years is then linked to the deficiency from the College perspective of the

nunbers of clinical faculty.
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The College of Pharmacy presentation of how the Pharm.D. program will reach 80 for each of the last two
years is based upon an assumption that 80 students will be available at the entry year once a student has
completed a pre-Pharmacy curriculum and advanced standing incoming students are considered.

Cost construction analysis over the Health Sciences units has been done because of the possibility that
current levels of new students may not be available over the next 5 years. Former Regent Elmer Anderson,
in editorials all through his Sun newspapers, recently stated what he believes to be the impending fall-off of
college students in the immediate future. He quotes a figure of 30% decreases over the next few years. Every-
one knows former regents are nearly always infallible! David J. Berg said recently that he believes a
figure of something like 5% decrease per year over the next five years would be a reasonable estimate of
University future enrollment. Compounded, this would get into the same range as the former regent seems to
expect.

At any rate, the reason for doing hypothetical cutback analysis in d¢lass sizes is to estimate resource

requirements that present curricula would suggest but for fewer mumbers of students.

AN ALTERNATIVE APPROACH IN LOOKING AT THE NEEDS OF PHARMACY

Currently in the 1983 Mimnesota legislature there are various proposals covering higher education that
involve "enrollment-based" formula funding, perhaps like a capitation plan based upon how the "average cost"
of the respective education fits into a formula cell.

While there is much speculation and many unknowns about how any of these plans would work out in practice,

one thing is known: the funds would be based on enrollment counts, perhaps measured in FYE. In the case of
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Pharmacy when entering class enrollment could possibly be down to 55 in each of the first two years, there
would be an enrollment decrease of approximately 60 in the first two years alone.

Translated into FYEs, this reduction would probably be about 45 or so.

If the type of cell-funding currently being discussed in and around the State legislature got into effect,
the College presumably would lose the "'cost'" (the formula worth) of the 45 FYE!

If one read carefully and understood the cost construction analysis of the First Two Years of Pharmacy, one
would be aware that the class size could godown 40% with only about 1 FIE of faculty to be spared! In other
words, because these two years are not sensitive to enrollment implications because of large use of the lecture
mode of education, the College could not easily get along without its present faculty. The number is one less
faculty for a 40% cut in enrollment!

So what happens in the future if and when a cell-funding arrangement is in effect to back out dollars of
resources based upon enrollment units? Let's pick a nice round number of unit cost for purposes of the
expected future cell-funding arrangement. Let's say $8000 is the College of Pharmacy undergraduate cost per
FYE used in add-on or back-downs for FYE enrollment changes. (See Appendix 1 for details of this.)

Pharmacy goes down 45 FYE and loses $360,000 of base education support.

Cost construction, at the same time, has said that such an enrollment change would permit them to utilize

only about 1 fewer faculty members based upon the cost construction charts!

SPECIFIC SUGGESTIONS--COLLEGE OF PHARMACY

In anticipation of some form of enrollment-based cell funding which would likely remove large amounts of
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Pharmacy education base in the event enrollments were to decline based upon current predictions, it
would seem logical for Pharmacy to begin its statement of outlook for the future on the needs to
document its need for a full complement of Pharmaceutical Sciences faculty.

For example, if the 5 graduate programs presently serving about 90 students in M.S. and Ph.D.
tracks can be documented with increased effectiveness as to faculty needs, then the idea of removing
Pharmaceutical Sciences faculty from the School would be seen as ravaging but for a second reason.
There is, it must be understood, a substantial case that needs to be made for graduate programs of
student training and research if the funds providing support are to be lost through formulas based
largely on undergraduate enrollment. Specifically, a current contingent of 19 ranked faculty on
education funds could be solidly justified on the basis of 4 for the first two years of the under-
graduate program and 15 for the set of five graduate programs if not on the basis of cost construction
details then on the basis of three critical mass per program. A justification of Pharmaceutical Sciences
faculty in bothways would, in this view, be useful as solid information to be used in intra-University
reallocations. Approaching this somewhat differently, the attempts to extricate $360,000 from the
Pharmaceutical Sciences based upon the $360,000 hypothetical cutback in education base would appear
to be ridiculous. But the Pharmacy argument should begin with the Pharmaceutical Sciences because it
is with this group that the undergraduate first two years of education occurs.

At the same time that cell-funding for enrollment changes is being talked about, there is almost

an equal rhetoric about graduate education and research being one of the prime missions of the University.



There have been many statements on this and there appears corroboration in this even from the Governor's
office, though from there mainly for the engineering and computer fields and mining research.

In the Health Sciences the attempts to describe and document for legislative purposes the
strengths of graduate education and research have been minimal. At the same time, some of the
most outstanding accomplishments within the Health Sciences have been a result of either direct or in-
direct Basic Sciences activity.

Just this past week, Dr. Robert Vince in the Medicinal Chemistry program in Pharmacy received
much attention in the press for a breakthrough having the potential of helping hundreds of thousands
of persons in Minnesota alone. Medicinal Chemistry is one of 5 graduate programs in Pharmacy and these
five programs, taken together, comprise the Pharmaceutical Sciences within the College of Pharmacy.

The relationship of the Basic Sciences to the health care field was dramatised in yet another

instance this past week in the untimely death of Dr. Lewis William Wannamaker. A professor of pediatrics

as well as microbiology, his research work with antibiotic drugs for rheumatic fever has once again
come to the public's attention.

In so many cases of treatment advance, it comes up that the Basic Sciences are the underlying com-
ponents uponwhich the health care, which in the instance of rheumatic fever has involved literally
millions of people, is founded.

In Pharmacy, therefore, the Pharmaceutical Sciences "drive' both the first two years of the under-

graduate curriculum and train the 90 graduate students per year. With proper additional documentation,
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the case should be refined along lines that the present 19 ranked faculty on education funds are needed.

In fact, the cost construction charts show, in highly detailed form, how the entire Pharmaceutical Sciences faculty
even at 60% future enrollments for both the undergraduate and M.S. Ph.D. programs is needed. In the

event of threatened losses from new cell-funded formulas, attempts to get internal reallocations would

be in order.

OTHER COLLEGES

If the situation regarding Pharmacy is understood correctly in that the Basic Sciences (Pharma-
ceutical Sciences in their case) clearly and objectively simply cannot get along with drastic reduc-
tions to the education base, what about the Medical School where similar but much larger situations may
exist?

For example, if the Medical School class size were reduced at some time in the future in a
magnitude that was percentagewise equal to the hypothetical data in Pharmacy, what would happen to the
Medical School Basic Science Departments? Specifically what is meant here is this: If the education
base were removed in some type of cell-funded formula method in such a magnitude as to dismantle the
Basic Sciences programs of graduate training and research, then a very disheartening situation
would result. The very fact that the education funding formulas (the ones currently being dis-
cussed) are based upon the student counts at fairly high levels and dollar reductions to teaching

colleges would be based upon ''average costs' in perhaps a muted plan of some sort are enough to



provide a dim future outlook where undergraduate enrollment decreases, either plamned enrollment cut-
backs or cutbacks from fewer students wanting to enroll, may well materialize. The need to provide
information on the Medical Basic Sciences programs may well be needed urgently along the lines as

suggested for the Pharmaceutical Sciences.
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APPENDIX 1
Health Sciences
Funding Formula Statistics
Based on FY 1981

Nursing Pharmacy Public Health Dentistry Medicine Medicine
UMD
Low Cost Low Cost Low Cost High Cost Low Cost High Cost
Cell Location Grad Prof-Prof Grad Prof-Prof Upper Division Grad Prof-Prof Grad Prof-Prof Grad Prof-Prof
FY 1981 §/FYE 8,073 7,691 4,164 15,439 6,183 13,410
FY 1981 $/FYE
for cell group 6,191 6,191 3,772 14,982 6,191 14,982
FY 1983 $/FYE
for cell group 6,994 6,994 4,261 16,925 6,994 16,925
FYE count 306 308 474 707 4,226 205
Low Cost High Cost Low Cost
Cell Location Graduate Lower Division Lower Division
FY 1981 $/FYE 4,744 6,603 3,591
FY 1981 §/FYE
for cell group 4,448 6,696 2,519
FY 1983 §/FYE
for cell group 5,025 7,564 2,846
FYE count 170 107 93
Notes:
1. Data as above supplied by Tom Gilson from the 1981 MPIS Instruction Cost Study.
2. Cell-funding is regarded as a basis for identifying necessary appropriations at an institutional level. Implications at collegiate,
department, and division levels may not correspond precisely to the funding work-ups for obtaining necessary appropriations.
3. The anticipated cell-funding arrangement currently being proposed for Minnesota higher education (including the University) was

described as follows in the March 17, 1983 'Dear Colleagues' letter fror the Office of the President:

Equally significant is tiie Governor's acceptance of a funding formula for higher education, an idea which has'begn
pushed for years by the University, and one which is described as '"average cost funding." Essentially, this plan insists
that the cost of instructional programs be measured in terms of the different types of education that a complex institution
such as the University of Minnesota offers. Each year's average costs at 12 program levels are multiplied by the enrollments
of the two years earlier to yield an institutional budget. The two-year lag time is designed to help systems adapt sensibly
to enrollment changes. This is an approach that recognizes differential costs of educational programs, something of enormous
significance to the University of Minnesota.



REALTH PRCFESSIONS EDUCATION PERSONNEL ACTIVITIES ANALYSIS

HEALTH PROTESSION

APPENDIX 2

CENTER FOR STUDIES IN HEALTH POLICY:
CALENDAR YEAR BASIS

NORMS & INDICES

ACTIVITIES AS A PERCENT OF TOTAL EDUCTIONAL ACTIVITIES

CSHP:MAG:92/23/83
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