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- INTRODUCTION

In order to exercise meaningful oversight of State appropriations and to
provide a basis for an equitable reimbursement rationale, the General Assembly
requires the State-related universities to submit each year detailed data on
faculty output and salary costs.

Initiating this requirement were 1972 amendments to the appropriations
bills for the State-related universities introduced by Senator Richard A.
Snyder of the Senate Committee on Appropriations. The amendments have been
reenacted each year. Last year the Legislature established a similar reporting
requirement for the State colleges for 1976-1977.

Since the inception of the reporting, the staff of the Joint State Govern-
ment Commission has anﬁually compiled and analyzed the data for the appropriations
committees of the Senate and House.

This report reviews the data required by 1975 Acts 13A, 34A, 35A and 38A
from Temple University, the University of Pittsburgh, the Pennsylvania State
University and Lincoln University for the period from September 1, 1975
through August 31, 1976. It does not attempt to evaluate or rank the perfor-
mances of the universities. Rather it presents information on quantifiable
costs and enables comparisons not only among but within the universities.

Specifically this report concentrates on evaluation and comparison of

student credit hours produced, courses taught, degrees granted, class sizes,
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university-related activities of faculty member# an& faculty workloads and
salaries. Cost-related measures and predictors are presented to serve as a
basis for evaluation.

The underlying legislative intent of the reporting requirement may be
summarized as the encouragement of quality higher education within the means of
Pennsylvania students and taxpayers. The staff analysis serves this purpose
by pinpointing areas where significant economies might be achieved by decreases
in the number of courses offered and sections scheduled and by increasing the
number of hours spent by faculty in classroom contact. The analysis raises
' questions regarding such issue§ as the large portion of faculty time spent in
activities not related to instruction and the low productivity and high cost
associated with certain areas and levels of instruction. Serious attention to

these matters may well lead to changes that would save millions of dollars and

increase instructional output.

DONALD C. STEELE

Research Director

Joint State Government Commission:
Room 450, Capitol Building
Harrisburg, Pennsylvania
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SUMMARY OF FINDINGS

The average faculty salary and average student credit-hour production--
the basic determinants of salary cost per student credit hour--differ
widely among departments in the same university as well as among univer-
sities (see Table 7, p. 16).
Average Full-Time Faculty Student Credit-Hour Production and Salaries
Fall 1975

Penn State Pittsburgh Temple Lincoln
S.C.H.* Salary S.C.H.* Salary S.C.H.* Salary S.C.H.* Salary

University 239 $8,500 196 $8,100 206 . $9,400 158 $7,400
English 207 8,500 154 8,800 189 8,900 173 6,500
Mathematics 224 10,700 235 9,000 216 9,900 220 6,600

*Student credit hours.
For full-time faculty teaching undergraduate courses only, a wide range
of average student credit-hour production existed at the four universities
for. the 1975-1976 academic year: Lincoln's faculty produced 300 credit
hours; faculty at the branch campuses of Penn State and Pittsburgh pro-

duced almost 600 credit hours.

The primary factors underlying the average student credit-hour production
are class size, weekly classroom contact hours of faculty members and use

of part-time faculty (see Table 8, p. 20 and Table 9, p. 22).
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Primary Factors Underlying Average Student Credit-Hour Production
: Fall 1975

Penn State Pittsburgh Temple Lincoln

Average class size 22.8 20.1 21.9 15.4
Average weekly contact hours 10.5 10.3 9.4 11.1
Part-time faculty student

credit-hour production as

percentage of total 20.2 21.5 22.8 5.6

The average class sizes and weekly contact hours are partially dependent
upon the relative amounts of graduate work. At Penn State, the graduate
student credit hours are 7.4% of total student credit hours; at Pittsburgh,

21.4%; and at Temple, 25.8%. Lincoln does not offer graduate-level

instruction.

Average faculty salary is influenced by the distribution of faculty by
rank. For all teaching faculty at the four universities, the average

salary increases as the rank increases (see Table 6, p. 14).

Temple alone appears to operate efficiently during the summer term. Its
salary cost of full-time teaching faculty per student credit hour was
lowerithan Penn State's and Pittsburgh's due to a combination of a reduced
numﬁer of faculty being compensated at low rates and a reduction in the

number of courses taught (see Table 2, p. 4 and Table 5, p. 11).

Penn State's main campus full-time faculty in fall 1975 reported spending
65% more time on research than in the classroom. In comparison, Temple's

full-time faculty spent 22% more time on research than in the classroom

(see Table 4, p. 9).

Aside from the level of faculty salaries, the significant controllable

factors affecting faculty salary cost per student credit hour are
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(1) class size, (2) faculty classroom contact hours and (3) relative pro-
duction of part-time faculty.f‘On the basis of the analysis presented in.
this report (see pp. 21-23 and the production data for the academic year,
1975-1976, Table 1, p. 2) estimated cost reductions could be effected at
the following rates.

For each increase of one student in the average class size--

Pennsylvania State University $2,100,000
University of Pittsburgh 1,000,000
Temple University 1,000,000
Lincoln University 42,000

For each increase of one hour in average weekly classroom contact of
faculty--

Pennsylvania State University $7,500,000
University of Pittsburgh 3,600,000
Temple University . ~ 3,500,000
Lincoln University 151,000

For each increase of one percentage point in part-time faculty student
credit-hour production--

Pennsylvania State University $700,000
University of Pittsburgh 300,000
Temple University 300,000
Lincoln University 14,000

It should be emphasized that there are limits to the extent to which

these factors can be increased without deterioration in the quality

of instruction. Such limits, however, cannot even be approximated on

the basis of available data.
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AnALYSIS oF FacuLTy Output AND SALARY CosTs

I. STUDENT CREDIT-HOUR PRODUCTION

Comparison of student credit hours produced, degrees granted"énd courses
taught at the four State—relgted universities brings to light a significantly
different mix of instruction not only among the four schools but also within
the schools between the academic year and the summer term. Table 1 presents
the total number of student credit hours produced by level for the year
beginning September 1, 1975, and for fall 1975 and summer. 1976. In particular,
the difference in mix is evidenced by the proportion of work done at the
graduate level, which ranged from zero at Lincoln University to almost 30% at
Temple University for 1975-1976.

The distributions of credité within the undergraduate and grdduate 1evels
also appear to differ widely. Some of these differences, however, may be
superficial due to varying methods of assigning course credits. ?ennsylvania
State University and Temple University, for example, assign course credits to
the lower or upper undergraduate division on the basis of the level of the
student who is earning the course credits. On the other hand, the University
of Pittsburgh and Lincoln University classify credits earned in introductory
courses as lower division, regardless of the level of the student taking the
course. Were the assignment practice of Pittsburgh and Lincoln to be used by
the two other universities, realistic cost comparisons between introductory and

advanced courses could be made.
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Although the graduate production at Penn State for 1975-1976 was less
than 142,000 student credit hours--as compared with 202,000 and 236,000
student credit hours produced at Pittsburgh and Temple, respectively--more than
50,000, or one-third of Penn State's graduate credits, were reported as Ph.D.
level credits. In contrast, only 16% of Pittsburgh's and 8% of Temple's
credits were classified as Ph.D. level credits. As in the case of the under-
graduate level, there may be some differences in the assignment of credits to.
various graduate levels.

While in 1976 Lincoln University for the first time offered summer courses,
which accounted for about 6% of its total year's production, the other three
universities decreased their undergraduate student credif—houf production by
over 10,000 credit hours from the Summer of 1975. The gradudte student credit
hours produced in the summer at the three State-related universities offering
graduate work in 1975-1976 are similar in magnitude to those of the academic
year when the relative lengths of the summer terms are taken into consideration.
The distributions of summer-term graduate credits suggest different types of

graduate work at the three universities.

ITI. COURSES TAUGHT AND DEGREES GRANTED

The number of courses which can be offered by a university is limited to
a certain extent by the size of its student popqlation. The number of courses,
however, does not increase proportionately with the number of full-time
equivalent students. For example, Table 2 shows that Lincoln taught 175
undergraduate courseé in the fall of 1975 to 1,000 full-time equivalent students,

while Pittsburgh taught 2,340 undergraduate courses--13 times the number of
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courses taught by Lincoln--to approximately 20 times as many full-time equivalent

undergraduate students. Penn State, with approximately 2.5 times as many

full-time equivalent undergraduate students as Pittsburgh, offered only one-
third more courses than Pittsburgh. A further comparison of the number of
undergraduate courses taught at Temple (1,525) with the 2,340 undergraduate
courses at Pittsburgh, which is only slightly larger than Temple, raises the
question as to the justification for so many courses at Pittsburgh.

Were the only goal of the students at the universities to earn degrees
and were the number of new registrants for degrees more or less constant each
year, the extent to which they attain their goal within the expected time
period could be measured by the relationship of the total student credit hours
produced towards the degree to the number of student credit hours required to
obtain the degree--120 to 123 for an A.B. degree and 24 to 30 for a master's
degree. Today, however, the student goals and the demands on the-universities
are manifold. In the first place, many students are admitted without having
had sufficient high-school preparation to be eligible for college-level courses
and, as a result, additional courses are required. Other students are taking
only courses of interest to them and do not plan to complete the work required
for a degree. Still other students are interspersing their academic studies
with periods of other work.

A comparison of the number of student credit hours per degree shown in
the last four columns of Table 2 with the number of credits noted above required
for each degree indicates that many of the students digress from traditional
study patterns for A.B. and master's degrees. At the Ph.D. level, many students

in the past have completed the required courses--the number varying from
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department to department--but have not completed a doctoral dissertation and
earned a degree. The number of credit hours per degree reported by Pittsburgh
and Temple at the Ph.D. level reflects.this pattern. The significantly larger

number reported by Penn State may be due to a different method of assignment of

courses by level.

III. CLASS SIZE

A maximum éverage undergraduate class size can be estimated By dividing
the undergraduate student credit hours produced in the fall (Table 1) by the
number of undergraduate courses offered in the fall (Table 2) and further
dividing by the average number of credit hours per course (two at Penn State
and three at the other universities). This calculation assumes that one
section is scheduled for each course. Such a scheduling might have resulted in
average class sizes of 28 students at Lincoln, 42 at Pittsburgh, 57 at Temple
and 78 at Penn State.

The actual number of sections taught per course shown on Table 3 and the
class sizes estimated on the basis of distributions‘of class size reported by
the universities corroborate the cdnclusion that class sizes could all be
significantly increased if fewer sections were scheduled. Inlfact, at the
undergraduate level at the three large universities the average number of
sections per course for the fall term was greater than two. At the graduate
level the average number of sections per course may reflect a possible
difference in reporting sections as well as different types of graduate work at
the three universities. Pittsburgh, out of 5,440 graduate sections taught,
repbfted 3,812.sections of one student each in graduate independent study,

thesis and dissertation for fall 1975.
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Although the percentage of undergraduate student credit hours produced in
summer 1976 ranged from 15% to 26% of those produced in the fall 1975, the
number of courses taught ranged from 30% to 50% of those taught in the fall.
Possibly, in light of the few undergraduate student credit hours produced,
further reductions in the number of summer courses are feasible. The

information furnished by Lincoln in regard to summer courses was incomplete.

IV. UNIVERSITY-RELATED ACTIVITIES OF FULL-TIME FACULTY MEMBERS

The distributions of full-time faculty by reported work-related hours
per week for fall 1975 as well as the average hours spent by faculty in
various activities are shown on Table 4. Data for Pennsylvania State
University and the University of Pittsburgh are presented by main and branch
campuses for comparison purposes.

Analysis of hours devoted to specific activities leads to three significant
conclusions. First, time spent in classroom contact and instructional support
is not greatly influenced by the magnifude of the graduate student credit-hour
production at a university. While Temple produced more than 90,000 graduate
student credit hours for fall 1975 and the main campus of of Pittsburgh
produced about 80,000 student credit hours, Penn State produced less than
55,000 student credit hours at the main campus for the same period of time.
However, at all three, the full-time faculty spent on the average of 28 hours
per week in classroom contact and instructional support. For the same semester,
the faculty at Lincoln, who teach no graduate courses, reported an average of
33.2 hours in these activities, while faculty at the Pittsburgh énd Penn State

branch campuses with a small graduate program averaged nearly 41 hours per

week.
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Second, because of large professional school classes, Temple faculty
members on the average do not spend substantially more time in graduate'class-
room contact than faculty members at the main campus of Penn State but produce
a significantly greater percentage of student credit hours. Penn State faculty
spent on the average only one-half -hour less in graduate contact during fall
1975 than Temple faculty.

Third, in fall 1976 more hours on the average were spent in research than
in classroom contact, at Temple’and’at'the main campuses 6f Pittsbﬁrgh and
Penn State. While some of this research is departmentally oriented, a large
portion is separately budgeted and may be privately compensated. For example,
it is estimated that the work accounting for almost 40% of the research hours

at Penn State is separately budgeted.

V. FULL-TIME TEACHING FACULTY WORKLOADS AND SALARIES

In order to compare the student credit-hour workloads of faculty teaching
at similar levels, the faculty members are divided on Table 5 into three
different sets--faculty teaching at the undergraduate level.only, at the
graduate level only and at both the undergraduate and graduate levels. For
each level the table presents the number of faculty members, average student
credit hours produced pér faculty member, average faculty salary and the unit

cost--faculty salary divided by the student credit hours produced.

Faculty teaching undergraduate level only

The significantly higher average student credit-hour production for faculty

teaching only at the undergraduate level at the branch campuses of Penn State

-10-
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and Pittsburgh shown on Table 5 is consistent with the 40-hour work week in
contact and instructional support indicated on Table 4 for these branch campuses.
Although it might be expected that the workload of all faculty teaching only
undergraduate courses would be very similar, in fact the average student
credit-hour production for the academic year ranges from 300 at Lincoln to
almost 600 at the branch campuses.

For the faculty teaching undergraduate courses only, the average unit cost
for the academic year ranges from $23 at the branch campuses of Penn State to
$45 at Lincoln. The unit costs of the main 6ampuses of Penn State and Pittsburgh
are similar although the average salary is almost $2,500 greater at Penn State
than Pittsburgh. Penn State's low unit cost has been accomplished by larger

faculty workloads at the main campus.

Faculty teaching graduate level only

Academic year--Table 5 furnishes similar Cbmparisons for faculty teaching

at the graduate level only. While the average salafy of the faculty in this -
set at Temple is only $600 less than that of the average faculty salary at Penn
State, the average unit cost at Temple is only $72 as compared with $210 at
Penn State. This difference is caused by the wide spread in average academic
year production--101 student credit hours at Penn State and 288 at Temple.

Over the last three academic years, the average production of Penn State
faculty teaching graduate courses only decreased while their average salary
jncreased. The large student credit-hour workload at Temple reflects to some
extent the unique workload of the faculty in its professional schools.

Summer--The number of faculty teaching graduate level only in summer 1976

at both Penn State and Pittsburgh was larger than in the fall (40% larger at

-12-



Penn State) and average student credit-hour production was less than 40% of
that of the academic year at each of the schools. As a result, the credit-hour
costs rose drastically. In contrast, Temple maintained its average production
cost by reducing the number of faculty teaching graduate courses only in the
summer from 382 to 261 and paying faculty at reduced salary rates. Penn State's

average summer salary rate per term is greater than the academic-year rate.

Full-time teaching faculty by rank"

In addition to the effect of different levels of instruction on the faculty
salary cost per student credit hour, differences in ranks held by the faculty
members also affect the unit cost. Table 6 shows the fall 1975 average salaries
by rank for full-time teaching faculty. The distribution of the faculty by
rank, also shown on Table 6, is an important factor in determining the overall
average salary. Temple not only paid the highest salaries in each rank but
employed the largest percentage of teaching faculty in the highest paying ranks
and the lowest percentage in the rank of instructor.

The average contact hours per week for the four ranks of teaching faculty
indicate that the average number of hours spent in classroom contact usually
increases as the rank decreases, i.e., the highest paid faculty.spend the least
time in the classroom. The one exception was Pittsburgh, where associate
professors spent more time on the average in classroom contact than assistant
professors. Assistant professors and instructors at Penn State and instructors
at Pittsburgh and Temple had an average of more fhan 12 hours per week of
classroom contact in‘the fall of 1975. As Table 6 indicates, the average
teaching faculty member in each rank at Lincoln failed to attain an average of

12 classroom contact hours per week.

-13-
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VI. AVERAGE PRODUCTION AND UNIT COSTS FOR ALL FULL-TIME FACULTY

Instructional support faculty

In‘addition to full-time teaching faculty, academic administrators and
other personnel are involved in instructional programs. The number and the
rank distribution of instructional support faculty dgtermine the additional
salary cost attributable to these faculty. This additional cost varies by
department within each school. On the average for the 1975-1976 academic year,
salaries of full-time instructional support faculty--numbering 213 at Penn
State and 89 at Pittsburgh, not including faculty of the School of Dental
Medicine--increased the unit costs by $2.91 and $2.39, respectively. While
there is no reason to presume that Temple's case is atypical, no faculty data

or salaries were provided for the instructional-support category.

Departmental breakdown of production and unit costs for one semester

Table 7 presents the average unit costs when the salaries of nonteaching
full-time faculty are included. The averages are shown for individual depart-
ments and colleges and limited to one semester or one-half 6f the academic
year. The average full-time faculty production university-wide for one semester
(fall 1975) ranges from 158 student credit hours at Lincoln Universify to 239
student credit hours at Penn State, as shown in the last row of Table 7.
However, the average student credit-hour production per faculty member ranges
from 88 in the Pittsburgh Foreign Languages Department to 404 in the Law School
at Temple. The unit cost for Pittsburgh's Foreign Languages Department is high
($99.47) because of the low full-time faculty production. It should be noted,

however, that the unit cost falls to $62 (see Table 9) in this department when
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the part-time faculty are included. The Law School at Temple, with high
productivity, has a unit cost of $28.24. Temple has attained this low unit
cost in spite of a high average faculty salary--$11,403 (Table 8)--as opposed
to the Pittsburgh Foreign Languages Department average salary of $8,758.

In order to observe the effect of productivity on costs, Chart 1 displays
the salary cost per student credit hour for each departmentishown on Table 7 by
the average studgnt credit-hour workload for all full-time faculty. The
distribution of unit costs demonstrates a greater variance within universities
than among them. The universities are identified on the chart by different
symbols. A few of the observations have been labeled to demonstrate the
differences in the same department at the various universities. The number in
the brackets beside the name of the department is the average class size, one
of the factors affecting the unit cost (see Table 8).

The curve presented on the chart was calculated as a least squares fit to
an inverse relationship between the unit cost and the average student credit-
hour production for the various departments at the three universities. The

-equation as drawn is:

Salary cost - = $3.60 + $8,600

Student credit hours Average student credit-hour production

An algebraic simplification can be obtained by transforming the equation
into totals, i.e., substituting the quotient of total student credit hours and
the total faculty for the average student credit-hour production. The
resulting equation becomes:

Total salary costs = $3.60 x total student credit hours + $8,600 x total

number of faculty.
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Chart 1

UNIT COST AS RELATED TO AVERAGE STUDENT CREDIT-HOUR PRODUCTION
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The curve demonstrates the drastic effect on the unit cost as student

credit-hour production decreases.

VII. PRIMARY'FACTORS AFFECTING COSTS

Table. 8 shows the primary factors affecting faculty salary cost per student
credit hour for the departments under observation and for the universities as a
whole. Larger class sizes and increased average faculty contact hours tend to
decrease the unit cost, while larger percentages of student credit hours at the
graduate levelvand‘higher faculty salaries tend to increase the unit cost.

While the average class sizes of the engineering departments at Penn
State, Pittsburgh and Temple of 15.7, 17.8 and 21.3 partially account for the
full-time faculty costs per student credit hour of §71.05, $49.84 and $36.47,
respectively, the large difference in unit cost between Penn State and Pittsburgh
is further due to the fewer contact hours at Penn State and the higher average
faéulty'salaries.

The foreign languages departments in general are relatively expensive.
However, at Pitfsburgh, with an average class size of 9.7, the cost of foreign
languages is well above the cost of all other observations on the chart. At thé

other end of the scale, as the chart indicates, are the branch campuses of Penn

State and Pittsburgh. Because of the lower average full-time faculty salaries

and relatively high average number of contact hours at these branches, their

costs_are'approximately one-half those of the main campus, although the average

class sizes were comparable. P
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VIII. UNIT COSTS FOR ALL FULL- AND PART-TIME FACULTY

Regression equation

In order to estimate the quantitative effect of.the factors shown in Table
8 on unit cost and to take into account the varying use of part-time faculty, a
number of linear regression equations were calculated for .the three large uni-
versities. Data from Lincoln arrived late and had téo many inconsistencies to
permit its use. Actual unit costs including full- and part-time faculty for
various departments as well as the percentage of total student credit hours
produced by part-time faculty members are shown on.Table 9.

The salary cost per student credit hour (Y) jncludes all faculty, teaching

and-nonteaching, full- and part-time. The following were included as independent

variables:

X3 = class size, i.e., full-time student credit hours produced in the
fall divided by fall classroom contact hours; adjusted in the
case of Penn State to represent one-half of the academic
year.

Xo = average weekly classroom contact hours of full-time faculty
for the fall term.

Xz = graduate student credit hours as percent of total student credit
hours produced for the fall term.

X4 = part-time faculty student credit—hogr production as percent of

total student credit-hour production for the fall term.
The following equation was determined based on 34 observations from the
three schools (standard errors shown in parentheses):

¢ = $130 - $1.40X; - $5.00Xz + $.053X3 - §.46X4 R2= .866
(5.4) (.13) (.53) (.08) (.06)
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Relative strength of variables affecting costs

The class size and contact hours--approximately equal in importance--.
carried the greatest weight in determining the salary cost per student credit
hour. The equation indicates that an increase of one student in the average
class size results in reduction in the unit cost of $1.40, while an average
increase of one classroom contact hour per faculty member decreases the unit
cost by $5.00. These reductions represent 3.6% and 12.9%, respectively, of
the mean cost of $38.73 of all 34 observations.

The percentage of student credit hours at the graduate level was not
significant in determining the unit cost except as reflected in the average
class size or contact hours.

The equation indicates possible savings of $.46 in unit cost for each
percentage point increase in student credit hours produced by part-time faculty
members. Table 9 provides a comparison of the unit costs resulting from
different uses of part-time faculty for individual departments at the four
universities.

The inclusion of part-time faculty salaries and student credit hours in
the unit-cost calculation normally decreases the departmental unit costs as
Table 9 indicates and sometimes dramatically--e.g., foreign languages at Penn
State and Pittsburgh where over one-half of totgl departmental student credit
hours are produced by part-time faculty. In contrast, the unit cost was not
significantly decreased by the use of part—time‘faculty in the Schoql of
Agriculture at Penn State, where only 5% of the total student credit hours
were produced by part-time faculty. It is interesting to note that the departments
of English and mathematics at the three large universities have reduced their
unit costs considerably by having from one-third to two-thirds of the student

credit hours in the departments produced by part-time faculty members.
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