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ABSTRACT 

The purpose of this exploratory study was to determine unit 

instructional costs and analyze the extent to which these costs differed 

in selected baccalaureate-level professional programs in a public Re

search I university. Interest also focused on the internal and external 

forces that impact on instructional costs in these programs. 

Double-digit inflation, declining state revenues, and projected 

enrollment decline have prompted legislators to ask 1) Why are in

creased appropriations for higher education institutions needed, when 

enrollment projections indicate a decline? 2) Where in the public 

sector will the state realize the maximum benefit from any new dollars 

expended? 

Robinson, Ray, and Turk's environmental, volume, and decision 

forces that impact on cost behavior served as the analytical framework 

for this study. Presumed cost sources were identified, and costs were 

categorized into direct and indirect components. 

The research design included four phases of data collection; 

data collected provided responses to research questions concerning unit 

instructional costs in selected professional programs. 

Total costs per upper-division student credit hours in 1980-81 

were highest for pharmaceutical science, followed by nursing, mining/ 

geological engineering, architecture, civil engineering, secondary 

education, and accounting. 
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Spearman rank correlation coefficients resulted in a -.86 corre

lation between average costs per student credit hour and student-faculty 

ratios, and a +.88 correlation between average costs per student credit 

hour and number of credits required for graduation. 

Interview responses by program administrators indicated that 

internal groups impacted more heavily on program policy issues overall 

than did external groups or organizations. The literature indicated 

that the accrediting agency was the only external force with substantial 

and consistent bearing on costs. 

The major conclusion drawn from this study was that, in relative 

terms, costs are very stable. Administrators must tailor a system of 

cost analysis that assesses the potential impact of proposed policy 

changes on program costs. 
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CHAPTER I 

INTRODUCTION 

Higher education in America is in a state of flux today, due to 

decreasing revenues, inflation, and changing enrollment patterns. 

Revenues from the federal government have declined, while percentages of 

total revenues coming from state governments have, until recently, in

creased. A majority of states now have begun to experience decreases 

in revenues. These decreases generally have resulted in reduced appro

priations for publicly financed institutions of higher education as 

measured in constant dollars and occasionally as measured in current 

dollars. Inflation, combined with increased costs in nonacademic areas, 

has forced higher education institutions to reduce the percentage of 

institutional budgets devoted to instruction, the influence of this 

decline being most pronounced in research-oriented universities (Minter 

and Bowen 1982, p. 6). Enrollments, too, have fluctuated in recent 

years, differing somewhat for various types of institutions. The 

largest growth in recent years has occurred in two-year colleges, while 

public universities have exhibited a very slight increase overall. 

Since decreasing revenues, inflation, and changing enrollment patterns 

playa significant role in higher education expenditures, each will be 

dealt with in some detail in providing background information relative 

to the purpose of this study. 
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Falling Revenues 

Recent reports have presented information pertaining to falling 

state revenues and the effect this will have on public institutions of 

higher education. One recently published survey, sponsored by the 

National Conference of State Legislatures, indicated decreased revenues 

that required reductions in spending, as well as public payroll cuts 

in many states. Conducted between mid-November and mid-January 1982, 

the survey found only eleven states expected to end the fiscal year 

with revenues approaching or exceeding the 5 percent usually found in 

their operating budgets. Another eleven states expected revenues to 

exceed current spending in amounts ranging between 1 and 4 percent, 

while revenues were expected to just equal spending or exceed it by 

less than 1 percent in sixteen states (Magarrell 1982, p. 6). Esti

mates from the Southern Regional Education Board indicated that between 

two-thirds and three-fourths of the southern states would have made 

midyear budget adjustments in the two years ending June 30, 1982, due 

to shortfalls in revenues (The Chronicle of Higher Education, February 

10, 1982, p. 6). Adjustments, in each case, would mean budget cuts for 

state-financed colleges and universities. 

2 

The June 30, 1982 issue of The Chronicle of Higher Education 

contained a survey performed by the Washington Council for Postsecondary 

Education. Of the forty-three states surveyed, twenty were forced to 

cut their education budgets because state revenues fell short of budget 

projections. Actions that were taken in response to budget cuts in

cluded increased tuition and fees; postponement of building projects, 

library acquisitions, and equipment purchases; reductions in the number 



of employees, faculty positions and/or wages and salaries; enrollment 

reduction or curtailment of growth; and in eight states, program 

termination. The following issue (July 7, 1982, p. 8) presented the 

situation in Idaho, where financial exigency was declared at four 

public higher education institutions. A $42 million shortfall in 

state revenues forced, among other actions, the laying off of full-time 

employees, ~ncluding some tenured faculty. More recently the August 4, 

1982 issue of The Chronicle of Higher Education focused on interviews 

of three education officials and their forecasts for higher education 

for the rest of this decade. Joe E. Ta1ler~ state budget director in 

the state of Washington, felt that funds for higher education would 

continue to shrink due to cuts in federal aid and reduced state reve

nues. W. T. Lemman, Jr., vice-chancellor of the Oregon System of 

Higher Education, stated that competition for state dollars would in

tensify and that noneducation areas of the budget are taking an 

increasing percentage of available state revenues and will continue to 

do so because of pressures for tax relief. He also pointed out the 

need for states to assume responsibility for funding programs the 

federal government will no longer support financially. Stephen H. 

Terry, assistant vice-president for finance at Michigan State Univer

sity, saw no relief for public institutions of higher education in 

Michigan. He projected a possible budget redu~tion of 7.7 percent in 

1982-83, along with a decline in the pool of potential freshmen by the 

end of this decade. 
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Inflation 

Institutions of higher education have experienced fiscal stress 

resulting from double-digit inflation, energy crises, and taxpayer 

revolts. The Consumer Price Index has jumped 25.3 percent over the 

past two years (United States Department of Labor 1981, p. 1). 

Halstead's Higher Education Price Index (1981) indicated a growth of 

more than 18 percent since 1979 in goods and services purchased by 

higher education institutions, practically eliminating gains in state 

appropriations. Most recently (1981), enrollments have grown 1.6 per

cent in a year when state appropriations have jncreased 4 percent in 

constant dollars. For thirty-four states, inflation was expected to be 

the winner (Chambers 1981, p. 1763). Minter and Bowen (1982, p. 9) 

proposed that when inflation and enrollment growth are taken into ac

count, public institutions of higher education would likely experience 

a decline in real income. 

Enrollment 

Higher e~.u.cation is experiencing a slowing of its growth rate. 
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In 1970, total college enrollment was slightly over nine million; by 

1975 it had increased by 28 percent to approximately 11.5 million. 

During the next four years, however, enrollment increased only 3 per

cent to a total of 11.8 million in 1980. Full-time-equivalent (FTE) 

enrollment increased during this time from 6.3 million to 8.5 million, 

an increase of 35 percent (Minter and Bowen 1982, p. 5); but national 

enrollment projections indicate a "topping off" during 1981-82, followed 

by a slow decline beginning in 1983 and continuing until 1988 when 



enrollments will closely approximate those in 1976 (National Center for 

Education Statistics 1979, pp. 142-43). These national enrollment pro

jections are based on assumptions that recent enrollment patterns of 

men, women, and various age groups will continue into the 1980s. The 

supply of eighteen year olds will vary widely by region of the country 

and will impact more heavily on some institutions than others. 

Trends in enrollments differ for different types of institu

tions. For example, two-year institutions (both public and private) 

have continued to grow, while public comprehensive colleges have ex

perienced declining enrollments. Changing enrollment trends have 

necessitated substantial changes in both curriculum and administration, 

generally complicating the task of higher education institutions 

(Minter and Bowen 1982, p. 7). 

Admittedly, not all signs point in the direction of decline. 
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For example, the fall 1981 enrollment figures indicate a record enroll

ment of 12.3 million students; however, these figures primarily reflect 

growth in the number of part-time students. Part-time students increase 

nee~s for student and other services without concommitant increases in 

institutional revenues. Decreases in federal financial aid would be 

expected to have more effect on full-time enrollments, upon which insti

tutions depend far more for resources. 

One result of projected enrollment declines and falling state 

revenues is increased concern over higher education costs. State 

legislators analyze budgetary requests from college and university 

governing boards and ask why increased appropriations are necessary in 



order to maintain present programs of study when projections indicate 

an enrollment decline. On the other hand, in those states where en

rollments are projected to increase, legislators are asking whether 

higher education is the best place to allocate whatever new, and 

possibly meager, public resources may be available. The question being 

raised in the minds of state legislators emanates from the classical 

issue in public finance: where will society gain the maximum benefit 

from the last dollar expended? In short, the issue is one of marginal 

cost analysis. 

Purpose 

The purpose of this study is to determine through case study 

method the extent to which unit instructional costs differed among 

seven baccalaureate-level professional programs in a public Research I 

university. These programs prepare individuals for membership in their 

respective professions and define the functions, standards, and quali

fications for their members, having been granted this mandate by 

society. It is incumbent upon administrators of professional programs 

to analyze costs, determine how their costs vary from those of other 

programs of study, seek viable cost-effective alternatives, and select 

those most suited to their particular programs. The seven programs 

included in this study are accounting, architecture, civil engineering, 

mining/geological engineering, nursing, pharmaceutical science, and 

secondary education. 
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Research Questions 

The research questions developed to consider the extent to 

which and reasons why unit instructional costs differed among seven 

professional programs of study are 

1. How much do instructional costs vary among selected 

baccalaureate-level professional programs? 

2. What factors account for instructional cost variations 

in selected baccalaureate-level professional programs? 

3. What forces impact on these factors? 

Definition of Terms 

1. Accreditation. A process whereby a recognized agency 

provides assurance that an institution (or program within an institu

tion) has clearly defined and appropriate educational objectives; has 

established conditions under which their achievement can reasonably 

be expected; and is supported, staffed, and organized in a manner that 

will encourage it to continue meeting its objectives. 

2. Certification. A procedure by state regulatory bodies, 

professional associations, and the like, that defines educational 

requirements, professional competencies, and, in some instances, 

successful completion of an examination for a specific role. 

3. Decision factors. Those specific attributes or elements 

of goals, objectives and programs, organizational structure, and 

operating policies which can be directly and substantially affected 

by decisions of administrators. 
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4. Direct Instructional Costs. The sum of state-funded sal

aries of all personnel, including graduate teaching assistants, who 

teach courses. If administrators teach, a proportional allocation of 

their salaries is made to direct costs, based upon the proportion of 

administration time represented by that teaching. 

5. Economies of Scale. A situation whereby an increase in 

organizational size results in a decrease in production costs per unit 

of output. 

6. Environmental factors. Conditions in the social, economic, 

political, cultural, and physical milieu in which the institution oper

ates but over which the institution has no direct control. 

7. Faculty teaching load. Number of class hours a faculty 

member is expected to teach per semester. 

8. Full-time faculty teaching load. Twelve (12) class hours 

per semester. 
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9. Indirect Instructional Costs. All costs that are not direct 

salaries, such as administrative, clerical, general operational, travel, 

employee-related expenditures (ERE), and other costs. 

a. University Administrative Costs. Proportion of the 

total university instructional budget allocated to university 

administration, such as salaries, operating costs, etc. 

b. College Administrative Costs. All salaries, operating, 

equipment, etc. costs carried in the instruction budget of the 

college administrative unit. These costs are distributed on the 

basis of the department's proportion of the total student credit 

hours generated by the college. 



c. Departmental Administrative Costs. Salaries of 

departmental administrators, including department heads, 

directors, managers, administrative assistants, nonteaching 

graduate assistants, etc. 

IO. Licensure. A procedure designed by state regulatory boards 

to screen candidates for admission to a profession and to review 

periodically the qualifications of existing practitioners in order to 

protect the public through an effort to assure minimum competence for 

the practice of the profession. 

11. Profession. a) Professional activities have a large 

intellectual component; the skill, craftsmanship, or practice of a 

profession rests on a body of knowledge. This knowledge is not only 

empirically derived but is also a product of research or scholarly 

activity. b) The practice of a profession involves a craftsmanship, 

meaning knowledge put to use; this craftsmanship is teachable and 

learnable and is socially useful. c) Society allocates to those who 

practice a profession a great measure of control of the education for 

it and the right to be self-policing. The quality of professional 

service, it is presumed, is to be judged only by other professionals 

in the same field. Hence a profession is governed by a code of ethical 

conduct to which its members are held, and the professional person is 

presumed to be basically motivated by altruism. d) The professional 

practices his craftsmanship in terms of professional judgments of his 

peers (Flexner 1915, p. 3). 

9 
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12. Professional Associations. Groups of individuals who carry 

on the functions of self-control, socialization, and education of their 

members; communicate with the public; and defend professional interests 

against infringement by the public or other occupational groups. 

13. Registration. Requirement by a state regulatory DoaT.d that 

practitioners submit evidence of membership in a designated group in 

order to practice in that state. 

14. (Program) Student Credit Hours. Total number of credit 

hours accumulated when course enrollments are multiplied by the number 

of credits per course. 

15. Total Instructional Costs. Sum of direct and indirect 

instructional costs. 

16. Volume factors. Variables reflecting the scale or magni

tude of operation, such as student credit hours, number of full-time

equivalent students, and number of students graduated. 

Assumptions 

1. The data sources are not systematically biased (i.e., 

invalid data are not consistently biased in one direction). 

2. Cost patterns across a single institution's professional 

programs provide information that can be useful to other institutions 

and professional programs in examining their own cost patterns. 

3. The influence of accreditation, credentialing, professional 

associations, supply and demand, and recommendations from special 

studies and reports on costs in professional programs of study can be 

ascertained from the techniques employed. 
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4. Factors affecting unit instructional costs can be identified 

from document analysis and interviews held with administrators responsi

ble for each program studied. 

5. Data from the Office of Planning and Budgeting are valid 

(This is a major assumption. Cost data are always contentious. The 

data used herein are no exception; however, most matters that are con

tentious would affect data of all programs in a similar fashion, thus 

changing the magnitude but not the order of findings). 

Analytical Framework 

The economic situation existing in higher education today has 

created a need for institutions to develop stronger bases on which to 

make budgetary decisions. Crucial questions have been raised concerning 

institutional decisions regarding management of resources in times of 

budgetary cutbacks. Scarce resources may force administrators to adjust 

resource utilization by adjusting modes of operation. 

Robinson, Ray, and Turk (1977) designed a method of cost be

havior analysis that assists administrators in adjusting their modes of 

operation, particularly when resources are scarce. This method revolves 

around three different forces that influence cost behavior in institu

tions of higher education: environmental. volume, and decision factors 

(p. 3). Environmental factors are related to conditions existing in the 

social, political, economic, cultural, and physical milieu in which the 

institution operates but over which the institution has substantially no 

direct control. Examples of environmental factors that will be analyzed 

in this study are credentialing, accreditation, actions of professional 
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associations, and recomm~ndations from special studies and reports. 

Volume factors relate to the behavior of cost as a reaction to changes 

in quantity of activities and/or services in a given time period. 

Examples of volume factors to be analyzed in this study are total stu

dent credit hours produced and total number of graduates from the pro

grams being studied. Decision factors are related to attributes or 

elements of program goals and objectives, organizational structure, and 

operating policies that are directly affected by administrative decis

ions. Examples of decision factors to be analyzed in this study are 

student mix (e.g., lower- and upper-division students), student-faculty 

ratios, faculty rank mix, faculty loads, and faculty salaries and bene

fits. These three factors, environmental, volume, and decision, serve 

as the analytical framework for this study. 

A 1980 publication from the National Association of College and 

University Business Officers and National Center for Higher Education 

Management Systems (NACUBO/NCHEMS) was devoted to cost-behavior analy

sis. Costs were defined as expenditures for specific functions. Cost 

behavior was defined as changes in dynamic characteristics of costs due 

to changes in volume, policy (i.e., decisions), and the environment. 

Cost-behavior analysis was defined as a method to be used when develop

ing cost information for specific management application (p. 4). The 

same publication defined direct and indirect costs and gave five steps 

of cost-behavior analysis. Factors determining which costs are direct 

and/or indirect include 

1. level of aggregation of an activity or unit being casted; 



2. practicability of assigning costs directly to the activity 

or unit to achieve greater precision; 

3. judgment that managers must exercise in classifying costs; 

and 

4. differences among institutions, such as organizational 

structure and operating policies (NACUBO/NCHEMS 1980, p. 5). 

It is necessary to separate costs into direct and indirect categories 

for the analysis (p. 6). 

The five steps institutions should utilize in cost-behavior 

analysis are 
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1. determine policy questions and identify the management level 

served by the study; 

2. for each function under study, identify the activities, 

activity measures, and factors that affect costs; 

3. determine current levels of service for each activity and 

assign costs to each activity; 

4. determine the behavior of costs for each activity; and 

5. evaluate and document the ways in whIch results of the 

study can influence future policies (pp. 7-13). 

One institution utilized these five steps in cost-behavior 

analysis in an attempt to control rising instructional costs. Step one 

informed the institution that the majority of its instructional costs 

were influenced by the number of academic programs and by enrollment 

patterns. The same step also pointed out that most of the policy ques

tions were unchangeable. Step two informed the institution that 



enrollment changes (a volume factor), size of class sections, and 

changes in curriculum (policy/decision factors) were either semi

controllable or controllable by the institution. Step three pointed 

out that faculty in the institution had designated maximum capacity 
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for course sections; this accounted for wide ranges of capacity levels 

within majors and departments. Step four informed the institution that 

current levels of service had to be adjusted to accommodate reasonable 

volume ranges. Step five documented course sections not filled to 

capacity within the institution. 

Cost-behavior analysis can be applied to a broad range of man

agement issues (NACUBO/NCHEMS 1980, p. 79). In the area of planning, 

cost-behavior analysis can assist in forecasting how enrollment level 

changes, course and/or program preferences of students, and governmental 

regulatory requirements can affect an institution's revenues and expen

ditures. In the area of pricing, cost-behavior analysis can assist an 

institution in establishing prices for tuition, dormitories, food ser

vice, computing, printing, and maintenance fees. At the same time, one 

must be aware of the fact that cost-behavior analysis requires the use 

of both good supporting data and operating systems (NACUBO/NCHEMS 1980, 

pp. 79-80). 

The three parts of this analytical framework section may be 

joined together as follows. First, the three factors from Robinson, 

Ray, and Turk--environmental, volume, and decision--serve as the frame

work for analysis. This framework allows for the identification of 

presumed cost sources and the categorization of those costs. Second, 
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to aid in this analysis, costs may then be broken down into direct and 

indirect components. These terms and components are designed to be 

consistent with the definitions used by the institution under study. 

Finally, the five steps in cost-behavior analysis as proposed by NACUBO 

and NCHEMS suggest a process to be used in analyzing the costs identi

fied and in putting the resulting information to use. 



CHAPTER II 

REVIEW OF THE LITERATURE 

The literature pertinent to this study is divided into two 

sections. The first section describes costing studies that focus on 

units and methods for costing, standardized accounting systems, and 

factors influencing unit instructional costs. Studies of influencing 

factors are further grouped by findings in relation to instructional 

costs, relationships among institutional resources and activities, and 

costs of program of study sharing similar missions. 

The second section contains a review of literature specific to 

professions and professional education. It includes an introduction to 

forces influencing development and expansion of professional programs 

of study, societal delegation of autonomy to the professions, state 

regulatory boards and professional practice, and professional education 

in general. Next are special studies and reports and descriptive 

literature on the nature, function, and future of the professional 

programs being studied, followed by costing studies in those profes

sions. Material is arranged in chronological order whenever possible 

to give a historical perspective. 

Costing Studies in Higher Education 

Units and Methods for Costing 

A variety of methodological approaches have been utilized in 

assessing instructional costs in higher education. Investigators, not 
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satisfied with approaches utilized by others, developed their own 

methodes) from which they hoped to derive instructional costs. In 
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1916 the United States Bureau of Education surveyed educational insti

tutions in the state of Washington, utilizing student clock-hour units 

to denote costs of instruction in various disciplines. In 1923, Kelley 

(p. 419) recommended use of credits to arrive at instructional costs, 

since higher education products were traditionally measured in credits. 

Hungate (1954) divided instructional expenditures by the number of 

full-time faculty to arrive at costs per instructional program, ac

knowledging later that cost per graduate appeared to be a more desirable 

unit (Witmer 1972, p. 107). 

Three investigators published results of their instructional 

costing studies between 1961 and 1962. Each study offered a different 

methodological approach for determining instructional costs. Williams 

(1961, p. 322) recommended the analysis of instructional costs in insti

tutions of higher education in relation to student enrollment figures 

in lower, upper, and graduate divisions; Hubbard (1962, p. 112) recom

mended studying direct costs through salaries of teaching personnel 

and related expenses pertaining to instructional units of a university; 

and Lorimar (1962, p. 305) suggested adoption of a formula for contact, 

as well as credit, hours when attempting to assess instructional costs. 

Newer methods continued to be introduced in the 1970s, with 

studies generally focusing on a variety of factors, including faculty 

class hours and student credit hours. Machlup (1970, p. 87) stated that 

a convenient way to examine cost changes over time is to determine 
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average costs per unit. In 1971, O'Neill (p. 5) recommended weighting 

credit hours for level of course, type of subject matter, and type of 

school. Maynard (1971) reviewed micro economic characteristics of higher 

education, including the production of multiple products; the use of 

labor-intensive functions such as instruction, research, and adminis

tration; the production of manpower for its own needs as well as for 

those of others; and the practice of charging students fees that are 

not based on the cost of the program in which they are enrolled. Moon 

(1971, p. 161) determined that faculty productivity should be consid

ered an area of highest priority if optimal use of resources was to be 

achieved. Faculty productivity was to be assessed through measurements 

of faculty workload and comparing student credit hours generated by 

each department's full-time faculty members within a college and across 

all levels. Hyde (1974, p. 286) focused on semester student credit 

hours in an attempt to measure the cost of education being produced. 

He multiplied enrollments in all courses within a department by semes

ter student credit hours. He then divided departmental costs by 

semester credit hours produced to obtain direct cost per student credit 

hour. Department costs were separated into direct, indirect, and 

average costs per credit hour. In the same year, the Board of Educa

tional Finance for New Mexico (Information on Higher Education in New 

Mexico 1974) stated that classroom preparation, student advising, 

curriculum development, committee assignments, departmental administra

tion, research, and scholarly activities were essential components of 

instruction. The board felt it was unrealistic to compare costs 
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of programs that perform a service with those producing specialized 

majors. In 1975 the Alabama Commission on Higher Education recommended 

use of a funding formula that took into account both student enroll

ment and differences in costs among disciplines and among levels of 

instruction (Recommended Unified Budget for Postsecondary Education ~ 

Spending Units 1975). 

More recent methodological studies have utilized productivity

oriented approaches to determine instructional costs, where outputs of 

the process are related to inputs (Toombs 1973, p. 2). Verry and Davies 

(1976, pp. 23-27) included academic and nonacademic staff time, student 

time, physical capital, and environmental characteristics as examples 

of inputs into the production of teaching and research. Examples of 

outputs included test scores at different levels, student enrollment, 

and research. Spitz (1979, p. 222) stated that cost analysis req~i:es 

clear definitions of units of output and the inputs that produce them. 

A publication from the National Association of College and University 

Business Officers (NACUBO/NCHEMS 1980, p. 3) referred to the use of 

cost information for policy analysis. The same publication suggested 

that estimates of economy of scale and marginal costs derived from 

costing studies in higher education are primarily relevant to the 

problem of producing given outputs at least cost for institutions (p. 

227). 

Cost studies in higher education, according to Hample (1980, 

p. 1), are performed for two primary reasons: as a basis for external 

funding and for internal campus benefit. For example, declining 
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enrollment prompts shifts from an FTE student basis in instructional 

budget determinations to a budget that utilizes a fiscal base plus an 

additional amount for enrollment over and above base levels. Therefore, 

cost data will often be requested by external funding agencies in an 

attempt to determine appropriate base support levels. Requests for cost 

data may also be prompted when program decisions reflect expansion (or 

reduction) of academic programs. When budget reductions are required, 

and some programs are found to be both academically marginal and high 

cost, a decision may be made to terminate such programs and permit re

maining programs to continue unhindered. Or, decision makers may 

recommend expansion of funds to areas that will benefit the most from 

additional funding. Cost studies can be one of the factors in either 

decision (1980, p. 1). 

Hample proposed a number of concepts one should consider before 

beginning a cost study, such as direct and indirect costs, breaking 

costs down by field, allocating costs by level of instruction, relating 

costs per student credit hour (SCH) to costs per student, and relating 

costs per SCH to the cost of degrees (1980, p. 2). Direct costs are 

directly related to the instructional product and are immediately in

fluenced by changes in enrollment. Indirect costs do not reflect 

enrollment changes immediately or may not indicate a "precise tie 

between a particular course of instruction and the cost in question" 

(1980, p. 2). 

According to Hample, separating costs into fields (or depart

ments) is more readily achieved on individual campuses; comparing other 



institutions produces greater challenges, due to differing methods of 

collecting and reporting cost data. He asserts that allocating costs 

by level of instruction causes a great deal of discussion, provides 

potential for misunderstandings, and creates a significant expense in 

workload. Relating costs per SCH to costs per student tends to ignore 

the fact that all students take a wide variety of courses and may take 

less than half their courses in their own major field. Hample recom

mended use of the Induced Course Load Matrix (ICLM) to correct over

emphasis of differing instructional costs between departments and as a 

tool to identify interdependence of departments on campus. Relating 

costs per SCH to the cost of degrees ignores the influence of expendi

tures for incomplete products (students who never complete degree 

requirements). Hample recommended computing "the number of credits 

required for graduation in a given field and simply multiplying that 

number by the cost per SCH for students majoring in that field" (1980, 

p. 3). 

Standardized Accounting System in Higher Education 
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Financial records and reports in institutions of higher educa

tion provide information that guides administrators in their decision

making processes. It is essential that institutional financial 

record-keeping be standardized in order to produce uniform statistical 

reports. Requests for uniformity in reporting school statistics were 

initiated in 1860 by a National Education Association committee (Witmer 

1972, p. 100); it took a century before finely divided categories and 



classifications would be developed, permitting interinstitutional 

analyses and comparisons. 
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The Carnegie report of 1910 was the first in a series of land

mark studies leading toward establishment of a financial accounting 

system in higher education (Witmer 1972, p. 100). Two years later the 

first association of college and university business officers was estab

lished. Christenaen (1917) presented findings of a committee of college 

and university business officers recommending a standard classification 

of receipts and expenditures (Witmer 1972, p. 100). A few years later 

Arnett (1922, p. 16) emphasized the desirability of separating current, 

endowment, and plant funds. In 1930, Lindsay and Holland suggested 

that other elements to be used with accounting data in the decision

making process are teaching loads, class size, floor space, and various 

comparisons with activities during previous periods (Chapter 4). 

During the 1930s the National Committee on Standard Reports for 

Institutions of Higher Education published two reports, each recom

mending that additional areas be added to accounting systems (Witmer 

1972, p. 100). The 1935 report added loan funds and auxiliary funds to 

Arnett's major fund list. It also recommended that current educational 

and general expenditures be classified as administration and general 

institutional expense, instruction, organized research, library, exten

sion, physical plant operations and maintenance, or other organized 

activities relating to instruction. The 1938 report suggested separa

tion of the following from other institutional operations: auxiliary 

enterprises, hospitals, contract research, and student financial aids. 
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~10 decades later the National Federation of College and Uni

versity Business Officers Association (1956), in its study of sixty 

liberal arts colleges, used standardized worksheets to group accounts. 

Data were presented in terms of norms and percentages of expenditures 

devoted to functions such as administration, public service, instruc

tion, research, and libraries. Russell and Doi (1955) found it 

necessary to deviate from the pattern of classification recommended in 

earlier reports in order to make valid comparisons of costs among 

institutions. Both the work of Russell and Doi and that of the National 

Federation of College and University Business Officers indicated a need 

for more categories and major revisions in definitions, as well as a 

greater degree of uniformity in data collection and organization, in 

order to analyze and compare large numbers of colleges and universities 

(Witmer 1972, p. 101). 

Revisions of the College and University Business Administration, 

Volumes I and II, were considered by a national committee established 

in 1959 for this purpose. Nine years later the work was completed, and 

the following recommendations were made relative to accounting methods 

for current expenditures. Such expenditures should be 

1. By object of expenditures (e.g., salaries and wages; 

supplies and expenses; equipment); 

2. By organizational units (e.g., Comptroller's Office, 

Registrar's Office); 

3. By the following functions: 

a. Education and General 



1) Instruction and Departmental Research 

2) Organized Activities Related to Educational 

Departments 

3) Sponsored Research 

4) Other Separately Budgeted Research 

5) Other Sponsored Programs 

6) Extension and Public Service 

7) Libraries 

8) Student Services 

9) Operation and Maintenance of Physical Plant 

10) General Administration 

11) Staff Benefits 

12) General Institutional Expense 

b. Student Aid 

c. Auxiliary Enterprises 

d. Service Departments (Witmer 1972, pp. 101-103). 

Swanson, Arden, and Still authored a publication (1966) that 

became a manual combining accounting and institutional study practices 

and techniques. The authors followed the broad classification reco~ 

mended by the College and University Business Officers in 1966. They 

carried the functional principle to the lowest possible levels, ig

noring any nonfunctional organizational patterns. For purposes of 

financial analysis, Swanson, Arden, and Still classified expenditures 

according to five functions: instruction, research, public service, 
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services to the academic community, and general support (Witmer 1972, 

pp. 103-104). 

In an attempt to derive per student costs in postsecondary 

education, the development of standard procedures was recommended by 
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the National Commission on the Financing of Postsecondary Education in 

1973. Two organizations accepted the challenge. The National Center 

for Higher Education Management Systems (NCHEMS) developed c~st-finding 

principles and information-exchange procedures, and the National 

Association of College and University Business Officers (NACUBO) created 

functional classifications for use in higher education institutional 

reports. In 1978 NCREMS incorporated discipline categories and sub

categories devised by the Higher Education General Information Survey 

(REGIS) into a program classification system directly related to eight 

category headings utilized in higher education accounting systems. 

Factors Influencing Unit Instructional Costs 

According to Sherer (1955), unit instructional costs were being 

computed before the turn of the century. Witmer (1972, p. 107) referred 

to the 1905 studies of Elliott and Strayer that focused on comparative 

educational costs and city school expenditures. Magee (1931) was one of 

the first to document the fact that costs were lowest in the freshman 

year, becoming increasingly higher from the sophomore year on into 

graduate school. Magee utilized credits as the basic units for measur

ing curriculum, department, and instructional costs. Ten years later, 

Beaumont (1941, p. 147) found that rank and levels of instruction 

directly influenced salaries and that extreme salary differentials 



affected unit instructional costs. Russell's study (1954, p. 2) 

determined that increased instructional costs resulted from changes 

in purchasing power of the dollar, salary improvements, need for 

better and more expensive equipment, and growth in instruction at the 

graduate and professional levels. 

The California and Western Conference Cost and Statistical 
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Study for the Year 1954-55 was one of the most important costing studies 

ever performed. This study presented the following findings: 

1. as student mix changes, unit costs will change; 

2. where the number of curricula are lowest, unit costs are 

lowest; 

3. unit costs vary significantly among institutions within 

given academic disciplines; and 

4. cost functions are curvilinear, not linear, as had been 

previously thought (Middlebrook 1955, p. 95). 

The major conclusion of this study implicated factors other than 

salaries as influencing costs per student. 

Mushkin (1967, p. 48) discovered that almost two-thirds of 

total budgets were devoted to instructional expenditures. During the 

past twenty years a number of individuals have published results of 

studies focusing on factors that influence those instructional costs in 

higher education. Harris (1962, pp. 13-15) stated that rising in

structional costs resulted from decreased faculty workloads,increased 

use of laboratories and other types of teaching aids, increases in 

support staff, departmental research, and administration. Ikenberry 
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(1962, p. 244) found that instructional costs rise with higher instruc

tional costs on institutional decisions to offer a wide variety of 

specialized disciplines. Balderston (1971, p. 68) determined that age, 

rank, and tenure status of faculty affected unit instructional costs. 

Studies of Research Universities I at.d II produced a variety of 

finaings in relation to instructional costs. Millett (1973) surveyed 

five research universities, concluding that the rate of increaEe in 

expenditures exceeds that of income in most research universities. He 

stated that direct expenses of each instructional unit consisted of 

salaries and fringe benefits for both faculty and support staff, in

structional supplies and equipment, and the costs of space utilized 

exclusively by a large instructional unit. Leslie and Brinkman (1980, 

p. 59) determined that such variables as average faculty compensation, 

undergraduate curriculum breadth, total enrollment, and student-faculty 

ratios correlated with unit instructional costs across eight departments 

within eight Research I universities. Brinkman (1981) analyzed factors 

that affect instructional costs at fifty major public and private 

Research I universities. Detecting substantial variations in these 

costs, Brinkman warned that potential enrollment declines would impact 

on universities by reducing the number of undergraduate students, thus 

increasing the proportion of graduate students. Stable or increasing 

graduate enrollments would increase unit instructional costs in those 

institutions experiencing a decline in undergraduate enrollment. 

A number of costing studies of publicly financed higher educa

tion institutions have been performed in an attempt to understand 



relationships among institutional resources and activities. Major 

state-supported universities located in the western region of the 

United States were compared in 1972 (Cost and Statistical Study of 
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Major State-Sponsored Universities Located in the Western United States, 

1972). Some of the relationships analyzed included those between full

time and part-time students at the undergraduate and graduate levels; 

those among graduate instruction, research activity, and expenditures 

of schools and colleges; and those between amounts of revenues provided 

from state sources and expenditures for education and general purposes. 

During the same year the Tennessee Higher Education Commission analyzed 

instructional costs for the fall quarter, 1971, in public higher educa

tion institutions within the state. The commission found that instruc

tion and departmental research expenditures utilized more than 50 

percent of all public funds provided those institutions. A major 

recommendation proposed by the Commission referred to the need for 

making program cost comparisons across' academic areas and course levels 

(An Analysis of Instructional Costs, Fall Quarter 1971, 1973, p. 3). 

In 1979 the T~~nessee Higher Education Commission replicated its earlier 

study of state-supported institutions. Cost variations were found to 

exist among programs in architecture, engineering, fine and applied 

arts, health professions, and business management (An Analysis of In

structional~, Fall Quarter 1979, 1980, p. i). 

Programs of study in institutions sharing similar missions have 

been analyzed by a number of individuals. Collard and Huff (1974, p. 

27) proposed that comparable cost data from similar programs enhance 
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decision-making ability within institutions. Results published by 

Brinkman, The Carnegie Commission, and Leslie and Brinkman, mentioned 

earlier in this section, referred to analysis of data from research

oriented institutions. Bowen (1980) selected thirty-one institutions 

comparable with respect to total enrollment; instruction; research and 

public service commitments; student mix among undergraduate, graduate, 

and professional levels; and type of educational programs offered. He 

found that substantial cost differences ex~sted in closely comparable 

institutions because these institutions were less homogeneous than they 

seemed with respect to educational programs offered. 

Bowen (p. 76) viewed higher education costs as types of socially 

imposed costs emanating from informal social pressures or governmental 

mandates. Costs evolving from informal social pressures are closely 

related to work standards, personal opportunity, worker security, and 

protection of the environment. Governmentally mandated costs result 

from legislation to protect the general public and federal grants and 

contracts. Institutions of higher education responded to social demands 

by voluntarily adjusting to new conditions, changing their behavior to 

conform to certain regulations and standards, or altering their behavior 

due to forces brought about by increased social pressures. 

Social changes act to either raise or lower costs. The means 

by which socially imposed costs can be measured is to analyze costs 

over a period of time. This analysis will include identification of 

changing modes of operations that influenced resource utilization and 

impacted on costs. 



Bowen felt that costs differ among institutions with similar 

missions because these institutions are actually more heterogeneous 
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than had been thought. Even though institutions were listed under the 

same categories by the Carnegie Commission on Higher Education, these 

same institutions differed in the range and character of the educational 

programs they offered. The difference of institutions was exhibited by 

their diversity; at the same time, such diversity led to cost differ-

ences. 

Bowen analyzed cost patterns in higher education institutions 

and, from his analysis, determined that "at any given time, the unit 

cost of education is determined by the amount of revenues currently 

available for education relative to enrollment" (p. 19). From this 

emerged Bowen's revenue theory of costs. This theory focuses on the 

dominant goals of institutions: educational excellence, prestige, and 

influence. According to Bowen, there apparently is no limit to the 

amount of money an institution is willing to spend in the quest of its 

goals. It appears each institution raises all the money it can and 

spends all it raises in order to achieve its goals. The cumulative 

effect has produced ever-increasing expenditures by institutions of 

higher education (1980, p. 20). 

Other factors included in Bowen's revenue theory of costs are 

standards set by accrediting bodies, professional associations, and 

licensing boards, as well as institutions' determining a need exists 

to develop new and expensive educational programs, expand research and 

public service activities, and the like. Institutional adjustments to 
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professional and regulatory standards and perceived societal needs may 

produce a change in unit costs and internal allocation of resources, 

thereby altering the overall performance of institutions. Institutional 

influence has been experienced in the areas of student selection, the 

type of educational programs provided, the amount of emphasis placed on 

quantity and quality of services, and the technologies to be employed 

(pp. 14-17). 

Also related to the revenue theory of costs is the work of 

Hughes and Topping (1977) who focused on costs and revenues in relation 

to higher education institutions. According to them, the behavior of 

one influences the other (pp. 1-3). They recommended that institutions 

begin to seriously examine the ways costs and revenues behave in their 

institutions and learn to recognize the types of interrelationships 

that exist. For example, if enrollments were to decrease, what type 

of impact would be felt in the student financial-aid office or in fac

ulty positions? If program elimination is being contemplated, what 

changes might be experienced in regards to tuition, administration, 

financial aid, faculty ranks, or overall enrollments? These are some 

of the questions Hughes and Topping suggested that administrators 

should ask themselves when analyzing the impact of proposed changes 

in costs and revenues within their institution. 

In addition to the revenue theory of costs, certain historical 

or traditional forces are important considerations when one is 

attempting to assess why costs vary in higher education. For example, 

law schools feel learning is best achieved in large classroom sections, 



while other programs feel that such classes compromise the quality of 

the educational experience. Others hold that large lectures do not 

lend themselves to all types of learning, such as those instances when 

close faculty supervision is mandated to assess certain competencies 

and protect individual safety and welfare. 

Professional Education 

Institutions of higher education have accommodated to the 

development and expansion of external forces influencing professional 

education programs. Some of the stronger forces that molded pro

fessional programs of study include the Industrial Revolution, the 

Morrill Land Grant Act of 1862, explosive growth in high-school en

rollment in the latter part of the eighteenth century, and society's 

delegation of autonomy to professions in controlling their members. 
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All of these forces have increased the number of professional programs, 

as well as areas of specialization resulting from newly emerging 

fields within each profession. For example, a need for more engineers 

grew rapidly following the Industrial Revolution and the rapid expan

sion of railroads, steel, mining, and electrical usage. Growth in 

engineering education was also greatly aided by the Morrill Land Grant 

Act. New engineering methods were devised, newer materials found, 

new devices invented, new areas of knowledge discovered, and new 

fields emerged (Teare 1962, p. 125). The Industrial Revolution created 

the need for larger business units, thus substantially broadening the 

scope and variety of business careers (Kozelka 1962, p. 172). The 



explosive growth in high-school enrollment in the latter part of the 

eighteenth century created a need for programs to train secondary

school teachers (A. Anderson 1962, p. 140). 

Societal delegation of autonomy to the professions provided 

them with the right and responsibility to control both the education 

and practice of their members. Professions protect public rights 

through the actions of professional associations. Evolving- from the 

guild system (Geistl and Jacobs 1976, p. 9), professional associa

tions have held themselves responsible for participating in the regu

lation of education and practice of their members. Professional 

associations may influence program decisions by urging long-range 

academic plans, stimulating faculty action, presenting results of 

manpower studies, and recommending cost considerations. In some 

cases professional schools with minimal standards were urged by their 

professional associations to upgrade their programs or close. 

Specialized accreditation is another process professional 

education programs can utilize to control education for members in 

their professions. Specialized accreditation stresses certain 

standards and criteria for professional programs of study. Achieve

ment of specialized accreditation provides opportunities for students 

enrolled in these programs to obtain government-sponsored scholar

ships or loans to finance their education. In some instances, grad

uation from a school with specialized accreditation is required before 

one is admitted to a profession (Nyre and Reilly 1979, p. 33). Most 
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professional schools are sensitive to standards established by their 

respective accreditation agencies (Anderson and Ertell 1962, p. 248). 

Specialized accreditation can be a powerful force guiding develop

ment of professional programs. Specialized accreditation may 

influence instructional costs by regulating the choice of faculty 

members; student-faculty ratios; and methods of instruction, such 

as laboratory work and internship. 

Society seeks protection from unsatisfactory practice by 

professionals through state regulations pertaining to registration, 

certification, and licensure. Each of these regulations emphasize 

educational requirements and minimum standards of practice. While 

registration requires certain professional practitioners to submit 

evidence of membership in a designated group to a state regulatory 

body in order to practice in that state, certification focuses 

primarily on competencies as evidenced by professional practice and, 

in some instances, by successful completion of certification exam

inations. Licensure protects the public by assuring minimum levels 

of competence and ethical standards by practicing professionals. 

Professional education programs are responsible for providing suf

ficient theoretical background and educational experiences for their 

graduates in order to receive whatever type of credential is required 

by that state. Providing such experiences may well influence in

structional costs. 
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According to G. L. Anderson numerous dimensions exist in 

professional education. Included among these are 

1. societal investments of billions of dollars yearly in 

professional education, 

2. a quality of education deemed essential for national 

welfare, 

3. inclusion of most professional schools within university 

complexes, and 

4. more than 50 percent of all college enrollments are 

comprised of students intending to enter one of the 

professions (G. L. Anderson 1962, pp. 8-10). 
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According to Barber (1965, p. 18) professional schools based in univer

sities have, as one basic function, the transmission of generalized and 

systematic knowledge that serves as a basis for professional perfor-

mance. 

Until the nineteenth century, professional education in the 

United States was provided through an apprenticeship system (Brubacher 

and Rudy 1976). Limitations of such a system included the possibility 

of poor teachers and/or limited transfer of theory to practice. Grad

ually, professional education programs were established, initially in 

independent professional schools, later moving into institutions of 

higher education (Brubacher and Rudy 1976). Movements to improve 

professional schools had begun when Flexner published his significant 

report on medical education (1910). Basing his opinion on personal 

observations and analysis, Flexner's report brought about major changes 



in medical education through curriculum restructuring, closure of 

numerous schools, and the movement of medical education into the main

stream of higher education. Teacher education, law, and engineering 

schools expanded into complex institutions as well, "and professional 

schools in universities emerged as the usual pattern for professional 

education (McGlothlin 1964). 
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Aims of professional education have focused on sufficient 

quantity and quality of professional practitioners. These aims con

trol curriculum content in professional education and are concerned 

with the amount of time a profession devotes to the application of 

basic arts and sciences, professional sciences, principles, and infor

mation (McGlothlin 1964, p. 32). Length of curriculum in professional 

schools is ultimately determined by the amount of content deemed essen

tial and the amount of time required by faculty for student mastery of 

the curriculum. Curriculum organization and length; methods of 

instruction utilized; preparation of faculty members; recruitment and 

retention of students; and variously, growing or declining demands for 

professional service are some of the problems professional education 

programs face. 

McConnell, Anderson, and Hunter (1962) spoke to mutual accommo

dation required between professional schools and universities. They 

suggested that professional programs require universities to recognize 

the fact that professional practitioners must be masters of their 

craft, that validation of newly discovered techniques are scholarly 

efforts, and that ordinarily applied performance standards may not 
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always be pertinent when evaluating intellectual efforts by faculty in 

professional programs. At the same time universities must ask profes

sional programs to emphasize a strong theoretical base for professional 

practice, to recognize that a fundamental body of scholarly language 

be the core of professional programs, and that faculty members be able 

to meet tests of scholarly competence. The existence of mutual accommo

dation provides stability and m~turity to professional programs that 

act as a leavening force within the university structure. 

Recommendations from Special Studies and Reports 

Over the past five decades a number of studies and reports 

prepared for specific programs have stimulated changes in professional 

education. 

Engineering. An early report pertaining to engineering exerted 

strong influence on that profession's destiny. The Wickenden Report 

(1930) urged improvements of engineering education programs, certifica

tion of minimum standards, coordination of certification with expanding 

state registration systems, and orientation of young engineers to their 

professional role and duties. The Engineers' Council for Professional 

Development was formed in 1932 as a direct result of the Wickenden 

Report (Soderberg 1965, p. 214), and it has become the main agency for 

handling professional concerns in engineering. Brode (1964) published 

a study that focused on enrollment patterns in engineering programs. 

This study emanated from concerns expressed by faculty and administra

tors in engineering pro~rams over declining enrollments. Brode found 

that enrollment of students in engineering programs depended on the 
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size of the age group seeking a college education (p. 313). Therefore, 

engineering programs would have to draw from older students, women, 

etc., to reverse the trend of enrollment decline. 

Charting the Future of Engineering, published in 1977, assessed 

a similar report published in 1968 and came to the conclusion that the 

1968 report accurately assessed both strengths and weaknesses existing 

in engineering education. The 1977 report called for significant in

creases in the number of graduates from all engineering programs, 

particularly from advanced-degree programs. The uncertainty regarding 

manpower requirements suggested establishment of a sound data base and 

reliable techniques for forecasting future needs. The 1977 report 

proposed that education programs become technically broader, while at 

the same time, more intensive; expose students to increasing components 

of economics, business management, communications, etc.; and include 

clinical experiences in design and synthesis. All of these proposals 

were to be incorporated within a conventional four-year program (1977, 

pp. 769-770). 

In 1979, these recommendations for engineering and engineering 

technology were updated. One major recommendation emanating from the 

1979 report proposed reaffirmation of the value of diversity in educa

tion, as well as-establishing programs based on the needs of the 

marketplace (Hancock, p. 165). Another recommendation focused on 

curriculum designs and proposed that engineering courses be offered in 

both freshman and sophomore years (Hancock, p. 164). 



By the late 1970s engineering curricula had begun to include 

substantial amounts of humanities and social sciences. The number of 

credit hours for a bachelor's degree in any engineering discipline 

ranged from 120-142 semester credit hours, with an average of about 
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134; however, a continuing trend towards reducing the number of semester 

credit hours for a bachelor's degree in engineering had become apparent 

(Grayson 1977, pp. 55 and 59). 

Western Interstate Commission on Higher Education (WICHE) re

ported in 1981 that economic development in the West will be enhanced 

by the efforts of engineers and other technical workers, but univer

sities may not be able to produce enough graduates in these fields to 

meet existing demand if the current trend of increasing demand, de

creasing enrollment, and increasing faculty turnover continues (p. 11). 

WIeHE recommended several options for universities to explore, including 

a federal program to support graduate engineering fellowships, seeking 

increased support from state governments for engineering programs, 

tying faculty salary structure more closely to the nonacademic market, 

seeking closer cooperation with industry, increasing productivity 

through the use of innovations in educational technology (e.g., auto

tutorial centers and computer-aided instruction), and making greater 

use of two-year and four-year nonengineering institutions for pre

engineering courses (pp. 12-13). Selection of such options would permit 

engineering programs to increase the number of graduates without a 

significant increase in costs. 
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Secondary Education. Major studies of teacher education include 

those that focus on professional standards and new horizons in teacher 

education. One study was performed in 1961 by the National Commission 

on Teacher Education and Professional Standards of the National Educa

tion Association. An earlier report by the John Dewey Society (1957) 

focused on roles for teachers, such as a teacher as a director of 

learning and the teacher as a mediator of the culture (A. Anderson 

1962). 

Educational aims for secondary education in the 1970s and 1980s 

emanated from several reports published in the 1970s. The Kettering 

Commission report, titled The Reform of Secondary Education by the 

National Commission on the Reform of Secondary Education. was published 

in 1973 and recommended, among other things, elimination of racial and 

sexual biases in curriculum, instructional, counseling, and administra

tive processes; creation of career-oriented educational opportunities; 

establishment of security measures; development of "global education;" 

and continued "custodial care" of large masses (20th Century Educational 

Aims ••• 1981, p. 14). 

According to Pomeroy (1975, p. 197), accreditation appeared as 

a major means of quality control in teacher education. Challenges to 

accreditation have raised several questions: Who will set the stand

ards, and will they be mandated or voluntary? Will institutions or 

programs be judged? Will accreditation be used to stimulate improvement 

or to indicate a level of institutional acceptability? (p. 197). 

Governmental regulations, on both state and federal levels, have 
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strongly influenced teacher education. Pomeroy recommended the National 

Education Association (NEA) and American Association of Colleges for 

Teacher Education (AACTE) assess and respond forcefully to professional 

practice legislation. Collaboration implies that higher education, 

government, or the public schools must work together to improve the 

quality of education in our society; they cannot do it alone (p: 198). 

Attempts at improving the quality and relevance in teacher 

education apparently are not satisfying demands. Pomeroy felt that 

higher education ought to improve in the areas of needs assessment, 

research, program design and delivery, and evaluation (pp. 199-200). 

Continuing professional development resulted from the influence of two 

factors: supply and demand and governance of inservice. Pomeroy 

presented some necessary steps to deal with the issue of supply and 

demand, including better financing for teacher education; elimination 

of nonproductive programs and courses; shifting emphasis to areas of 

documented shortages; continually revising admissions policies to be 

more representative of the population; and demonstrating cost

effectiveness and societal values of teacher education programs (pp. 

199-200). Analyzing needs of teachers ought to be the responsibility 

of teachers, administrators, and school boards, aided by faculty in 

teacher education programs (p. 200). 

Ornstein (1981, p. 11) focused on three components of teacher 

education: general/liberal education, with the bulk of courses coming 

from the arts and sciences; specialization, with a cluster of courses 



focusing on a specific major; and professional education, with courses 

designed to provide theories from a variety of methodologies, and 

basic concepts of teaching. Although the majority of educators agree 

that preparing good teachers revolves around these three components, 

conflict exists as to the amount of emphasis that each area should 

receive. 
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Nursing. Although their influence was not felt for several 

decades after publication, several early reports strongly urged place

ment of nursing programs in university settings (Bridgman 1953): the 

Winslow-Goldmark Report (1923), Nursing For the Future (1948), and. 

Collegiate Education for Nursing (1953). The Surgeon General's Consul

tant Group on Nursing recognized nursing's needs in the early 1960s. 

The Group's report, Towards Quality in Nursing: Needs and Goals (1963), 

addressed the number of nurses required, along with desired level(s) 

of preparation. Federal funds were made available to individuals or 

schools in an attempt to increase enrollment in nursing education pro

grams. This was accomplished through the Nurse Training Act of 1964, 

which had as its purposes the increase in quantity of nurses and im

provement in the quality of their practice. The American Nurses' 

Association's 1965 position paper stated that education for professional 

nursing practice belonged in baccalaureate programs. In 1972 the 

Carnegie Commission reported a need for additional health care personnel 

and urged health professions to utilize higher education institutions 

as a main source for educating such personnel. 



The Western Council on Higher Education for Nursing (WCHEN) 

represents collegiate schools of nursing and their clinical agencies 
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in the West. WCHEN (1978) suggested that earlier nursing need studies 

addressed only the number of nurses needed; they did not address the 

matter of the distribution of nursing skills and services (p. 1). A 

panel of consultants developed criteria to project national nursing 

requirements for 1982. The panel recommended, among other things, an 

increase of 308-458 percent of registered nurses prepared at the 

baccalaureate level for a total of 64 to 66 percent of registered nurses 

to be prepared at the baccalaureate level or above; and lower-division 

courses to focus on physical and behavioral sciences, the humanities, 

and general education. Upper-division courses were to focus on the 

study of the professional nursing major, were to complement the major, 

and were to increase the depth of lower-division work (pp. 63 and 75). 

The National Commission on Nursing (1981) suggested emphasis be 

placed on the need for statewide and regional planning for nursing edu

cation at all levels. Such planning efforts will require consensus 

among nursing educators about appropriate linkages among education 

programs and for master plans to guide the allocation of resources for 

nursing education. Planning also calls for a sequence of nursing 

education (from vocational to doctoral levels) with components that are 

articulated and with nonrepetitive competencies at the next level if one 

chooses to continue his/her education (1981, pp. 36-37). The Commission 

recommended, among other things, that nursing education programs reduce 

their costs by accelerating programs, re-examine the faculty teaching 



Tole, consider use of off-campus alternatives, and establish consortia 

among institutions (p. 43). 

Accounting. Two influential reports, published in 1969, pro

vided a point for business education programs. The Pierson Report, 

funded by the Carnegie Corporation, and The Gordon-Howell Report, 

sponsored by the Ford Foundation, presented several recommendations 
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for improvement in business education (Kozelka 1962). The authors 

recommended more than one-half of requirements for an undergraduate 

degree should be in nonbusiness subjects and urged diversity, flexibil

ity, and experimentation in both curriculum and teaching methods, 

particularly at the undergraduate level. 

In 1963, the Carnegie Commission and the American Institute of 

CPAs sponsored a study to establish a common body of knowledge for 

beginning CPAs. The study, published in 1967, was titled Horizons for 

~ Profession, with Roy and MacNeill as its main authors. This was 

followed by the Beame~ Committee Report in, March 1969, containing 

references to education and experience requirements for CPAs (pp. 42-

43). Langenderfer (1974) reflected on the influence societal changes 

had on the curriculum in accounting programs. Langenderfer suggested 

that an accounting curriculum should reflect an assessment of the future 

scope of the accounting function in society, the quality, objective, and 

.reputation of the school, the student market to be served, the capabili

ties of the faculty in accounting, and the knowledge set required for 

accounting services in the future (p. 46). 
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Pearson (1979) spoke out strongly in regards to the quality of 

education in accounting, stating that entrants to the profession "are 

less qualified to assume their new professional responsibilities in 

society as in the past" (p. 53). Pearson recommended the American 

Accounting Association (AAA) and American Institute of Certified Public 

Accountants (AICPA) create a joint committee to establish standards for 

program.s and schools of professional accounting and a mechanism for 

accrediting accounting programs, and to participate in program accredi

tation (1979, p. 53). Previts and Coffman (1980, p. 39) reflected on 

the new accreditation standards for accounting programs developed by 

the accreditation council of the American Assembly of Collegiate Schools 

of Business. They recommended accounting programs consider use of 

competent practitioners as faculty members, particularly in areas where 

highly specialized knowledge is needed for courses in the curriculum 

(p. 43). 

Architecture. Several studies and/or reports pertaining to 

architectural education were published between 1932 and 1954, including 

a report by Bosworth-Jones (1932), titled! Study of Architectural 

Schools, a report from the Joint Committee on the Practice of Archi

tecture (1933-1938), the Young-Goldsmith report (1939), Report of the 

Special Committee on Architectural Education (1945), and the Architect 

at Mid-Century (1954). The major thrust of these studies and reports 

led to revising the focus in architectural programs from the relation

ship of education to practice to that of education for the professional 

practice of architecture (Bannister 1954, p. xviii). Curriculum changes 



46 

in schools of architecture led to decreased time for teaching and 

exercises in drafting and rendering and increased time devoted to 

humanities, social studies, and a more comprehensive grasp of technology 

(Bannister 1954, p. xix). The Architect at Mid-Century proposed that 

students in collegiate architectural programs must 

1. Gain expert knowledge of human behavior and institutions. 

2. Master a wide range of materials and equipment and learn 

scientific application. 

3. Acquire skill in composing beautiful buildings and in 

expressing ideas with graphic, verbal precision. 

4. Become an effective organizer. 

5. Draw upon many spheres of knowledge to strengthen his 

capacities (Bannister 1954, p. 129). 

Three articles published during the 1970s spoke to the direction 

of architectural education for the future. Lifchez reflected on the 

need for architectural schools to be concerned with both education and 

professionalism and with developing individuals who have the ability to 

think well, achieve a level of self-understanding, and develop a sensi

tivity to ethical issues and intellectual integrity (1976, p. 4). 

Lyndon referred to six conditions likely to set the tone of architec

tural education for the future: 

1. A clearer sense that a plurality of interests must be 

served by architecture. 

2. A pervasive and growing interest in accountability. 

3. A consciousness of the value of time. 



4. The passage of time. 

5. The limitation of resources. 

6. The influence of the university setting on the 

architecture program for faculty, students, and 

the profession (1977, p. 2). 
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Porter focused on the dilemmas and directions for ,architectural 

education within the university context (1979, pp. 3-7). The dilemmas 

referred to include differences in self-image (has architecture educa

tion fully satisfied the criteria for university membership?), about 

the membership (do architectural departments have the right people?), 

intellectual depth (do architectural departments seek knowledge?), 

social utility of the field (what public purpose is served?), and 

degree of commitment to social reform (are the departments committed 

to social reform?). Three directions suggested by Porter included 

modeling social diversity (make social issues more evident and acces

sible to study and local resolution than in the society at large), 

disaggregating the notion of "design" (designing functions as language 

for communication and as a symbolic medium for that communication; it 

functions differently in each situation), and introducing specializa

tion (functional, geographical, primary, and secondary specializations). 

Architectural departments that move in these directions would provide 

students with a stronger orientation towards solving problems for 

architecture in society (Porter 1979, p. 7). 

Pharmaceutical Science. The General Report of the Pharmaceuti

cal Survey, 1946-1949 (Elliott 1950) contained several recommendations 
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pertaining to pharmacy education, including a curriculum of six years 

beyond high school; a greatly increased emphasis upon basic physical, 

biological, and pharmaceutical sciences, as well as a general or liberal 

education balanced over five years; plus clinical pharmacy instruction 

emphasizing services to patients who use drugs (p. 88). 

In 1975, the Report of the Study Commission on Pharmacy (also 

known as the Millis Report) was published. Some of the beliefs of the 

Study Commission included the incorporation of pharmacy into the health 

service delivery system of the nation and recognition that the charac

ter, quality, and usefulness of the education and training individuals 

in the profession receive. Believing that pharmacists of the future 

play important roles in improving both primary care and preventive 

medicine, the Commission urged schools of pharmacy to "experiment with 

curriculum modifications intended to include the necessary core of 

knowledge and experiences" in order to prepare future pharmacists for 

assuming the responsibility of providing information about drugs to 

consumers and health professionals. 

During the same year, a Task Force ~ Clinical Education and 

Training in Both Undergraduate and Graduate Programs (1975) reported 

on a method by which schools of pharmacy could "establish realistic 

educational goals and objectives in the clinical services in such a way 

as to provide a consistent level of clinical competency that is com

mensurate with each school's stated objectives relative to the degree 

of clinical involvement expected of its graduates" (p. 1). Clinical 

objectives that ought to be demonstrated in all clinical programs 
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designed for general practitioners of pharmacy include knowledge, skill, 

and attitude goals (pp. 2-3). The same report included competencies for 

graduates who will function as drug therapy specialists or consultants, 

primary care clinicians and/or providers of chronic maintenance care, 

and competencies for clinical pharmacy educators. The objectives and 

competencies were "meant to establish a common consistency and compe

tency" in clinical education programs (p. 7). 

In 1979 a report by Kalman and Schlegel, titled Standards of 

Practice for the Profession of Pharmacy, was published. The proposed 

standards were intended to "provide the cornerstone for the future 

practice of pharmacy" (p. 2). The standards were divided into four 

sections, one dealing with general management and administration of the 

pharmacy, another speaking to activities related to processing the 

prescription, the third reflecting on patient care functions, and the 

fourth focusing on education of health care professionals and patients. 

The authors felt colleges of pharmacy could utilize the standards, 

evaluate their curriculum designs, and determine relevancy of subject 

matter in their educational programs. 

The influence of special studies and reports on the curriculum 

design of the professional programs included in the study was assessed. 

It was apparent that faculty in professional programs responded to the 

recommendations emanating from these studies and reports by changing the 

overall curriculum design. This corresponds with G. L. Anderson's 

statement that the dynamics of professional education, along with the 



importance curriculum plays in such education, encourages continuous 

self-scrutiny of curriculum by faculty in professional programs (1974, 

p. 8). 

Descriptive Literature 
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A review of the literature describing the nature, function, or 

future of the professional programs to be studied is important for 

understanding the factors that might influence unit instructional costs 

at the baccalaureate level. According to Metz (1981, pp. 27-30), over 

50 percent of graduates with bachelors' degrees in 1976-77 were employed 

in professional, managerial, or technically related positions. Con

tained within this figure is the fact that the majority of these 

graduates were from the following programs: business administration, 

education, engineering, and nursing. The percentage of 1976-77 bache

lor's recipients employed within their major field as of February, 1978, 

were business and management, 48 percent; education, 65 percent; health 

professions (including nursing), 64 percent; and engineering, 58 per

cent. Between 1968-69 and 1977-78, an increase of almost 90 percent was 

experienced in enrollment in first professional degree programs, due 

primarily to continually rapid increases in the number of first pro

fessional degrees awarded to women (Frankel and Gerald 1980, p. 52). 

The largest increases in baccalaureate degrees (from 1977-78 to 1980-81) 

were projected to be in engineering (37.3 percent) and the health pro

fessions (23.6 percent). During the same time frame, projections were 

made for a decline in education degrees (46 percent). Overall, 
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enrollment was expected to expand as job availability and high salaries 

became available (p. 56). 

Engineering. Engineers deal with the material needs of man: 

food, shelter, transportation, communication, energy, materials, struc

tures, and machines (Soderberg 1965, p. 203); they have become component 

parts of engineering education programs. Perrucci (1973, p. 130) re

flected on engineering programs' emphasis on mathematics, basic 

sciences, humanities, technology, and engineering science in order to 

meet the varied needs of organizations that employ engineers. 

Teare (1962, p. 126) delved into the profession of engineering, 

stating the need for specialization within this profession as emanating 

from several forces: practical interests of students, desire of faculty 

to develop more detail in their subjects, and the desires of employers 

for prepared specialists. 

Davidson and Weaver (1979, pp. 198-200) presented a number of 

changes they predicted would occur in engineering in the next century, 

particularly in the area of energy education. A larger role was seen 

for two major areas: the technology of materials and analysis of sys

tems. Increased recognition of the energy engineer's responsibility to 

society, combined with the social and political dimensions of energy 

production, will lead to a larger role for social sciences and humani

ties in engineering education. Rapid advancement of scientific and 

engineering knowledge, along with technological development, will 

require an increase in the number of years of formal education. Tradi

tional programs will increase in scope and provide more options within 



the disciplines. Rapid technological advances will greatly increase 

the demand for advanced study. 
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Secondary Education. A. Anderson (1962) spoke to the diversity 

within the teaching profession. When diversity in function exists, it 

calls for diversity in educational preparation. Anderson also referred 

to the requirement for certification and the accreditation process as 

two forces serving as powerful instruments in controlling teacher educa

tion. Kozelka (1962) reflected on the need existing in modern business 

corporations for individuals with talents, skills, and an educational 

background in the humanities, social and behavioral sciences, mathe

matics, statistics, economics, decision theory, and communication 

theory. 

Pomeroy (1975) focused on some of the major issues facing the 

teaching profession, including governance, accreditation, state and 

federal regulations, collaboration, innovative program approaches, and 

continuing professional development. Governance of the profession was 

seen as the central challenge teacher education programs faced; 

governance implies who legitimately decides the goals, methods, and 

standards of any social group. Pomeroy mentioned that twenty-seven 

states had already established commissions that would set and administer 

standards for accrediting institutions and licensing teachers and that 

would define ethics and performance criteria and evaluate teachers (p. 

197). 

Nursing. Brown (1948) and Bohan (1966) focused on the need for 

more specialized training for professional nursing practice. Nurses 
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will be expected to become fully contributing members in complex clini

cal situations where both highly refined technical skills and a 

sociological and psychological orientation are requisite. Deans and 

directors of nursing programs, however, are faced with a declining 

applicant pool, a shortage of nurses with graduate degrees, a means by 

which career mobility via education can best be handled, a need for 

data pertinent to baccalaureate and graduate education in nursing, an 

increased need for nursing research and research training, and lack of 

autonomy for nurses (! Discussion of the Issues Confronting Health 

Professions Education 1981, pp. 8-12). 

A current dilemma in Arizona pertaining to nursing manpower 

needs may be exacerbated by a number of factors: the rapidly increasing 

size of the population; wide disparities between rural and urban ser

vices; and a large influx of elderly during the winter months. Findings 

of a nursing study included an estimate of an 8.8 percent shortage in 

regards to unfilled PTE professional nurse positions, 60 percent of FTE 

professional nurse positions are required by hospitals, 14 percent by 

nursing homes, 13 percent by physicians (in their offices), and 13 

percent by other types of employers (State Health Planning and Develop

ment Agency 1981, p. ii). Numerous factors contributed to the current 

nursing shortage, including the need for registered nurses to provide 

more intensive care in hospitals, to be assigned to work during undesir

able duty shifts in critical care units, to substitute for nurses work

ing on special care units, and to receive salaries and benefits not 

commensurate with job responsibilities (p. iii-iv). 
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Ozimek (1975) presented numerous external and internal forces 

that could influence nursing education. Examples of external forces 

include economic conditions; public involvement in social, educational, 

and health problems; and manpower recommendations. Inte~nal forces 

relate to amounts of financial support available, institutional systems 

themselves, continuing education, nontraditional study, and length of 

programs. 

Accounting. According to Edwards (1974, p. 10) cultural, 

economic, professional, intellectual, and pedagogical forces appear to 

be operating on accounting education. Cultural forces emanate from 

differing values and classroom expectations held by different genera

tions of professional accountants. The economic situation in higher 

education creates a need for change in program structure and employment 

of graduates implies proper professional education exists. Insistence 

on increased computer skills and more analytical talent are examples of 

intellectual forces. Continual changes in methods of teaching reflect 

pedagogical forces. 

It has been further theorized that students, in response to 

decreasing employment opportunities for graduates from certain disci

plines, have decided to obtain some business credentials in order to 

acquire employment in the future. Increases in enrollment in schools 

and colleges of business administration have occurred while overall 

enrollment at some universities has dropped (Mingle 1979). 

Olson reflected on developments in society that appeared to 

influence the future for practicing accountants by expanding their role. 
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Some of the developments that have taken place include explosion in the 

amount of information available to all levels of the population, wide

spread concern regarding the quality of life, increased mobility, and 

growth of large corporate entities with multinational operations (1979, 

p. 54). Role expansion will incorporate assumption of responsibility 

to review and report on increased amounts of information not part of 

financial statements, to expand to provide management conSUlting ser

vices to business and government, to become involved in assisting 

governments to bring spending programs under control, as well as being 

able objectively to analyze and make sense out of complex data (p. 55). 

Architecture. In the 1930s, architectural education had its 

primary alliance with art, with design and designing as central themes. 

It was felt that other things could be picked up by students on their 

own as the need arose. Architecture had attained a relatively homo

geneous and consistent point of view. In the 1970s, the primary 

alliance had .shifted to the social sciences, with design and designing 

as two themes students could pick up on their own (Esherick 1977, p. 

275). 

Fitch (1965) referred to the increase in scientific and techno

logical developments, along with unparalleled proliferation of social, 

economic, and industrial processes, as having strong influences on the 

profession of architecture. According to Fitch, formal education of 

architects ought to be "infused with a truly scientific approach to the 

problems of environmental design" (p. 241). 
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Pharmaceutical Science. The pharmaceutical science component of 

pharmacy education revolves around pharmacognoscopy (concerned with the 

study of the natural origin of drugs), pharmaceutical chemistry (chemi

cal structure of pharmacologically active substances, also pharmacueti

cal analysis), pharmacology (studies of effect of drugs on the body, 

also interaction among two or more drugs), and pharmaceutics (concerned 

with optimizing therapeutic effects of drugs and related substances) 

(Smith et al. 1976, pp. 73-74). Pharmaceutical science is a baccalau

reate-level program that is expanded upon in graduate education. Stu

dents majoring in this area take few courses on the undergraduate level; 

therefore, enrollment in these courses will be relatively low when com

pared to courses preparing practitioners (p. 79). 

In 1976-77, the number of degrees awarded in pharmacy education 

crested. Total number of degrees awarded in the United States was 83 

fewer than in 1975-76. In the 1979-80 academic years, colleges of phar

macy awarded e4 fewer degrees (Speedie 1981, p. 291). In the fall of 

1980, Speedie noted the following: a decline of 4.1 percent in total 

enrollment from 1979, specifically in sophomore, junior, and senior 

classes. Of 69 schools assessed, only 15 indicated enrollments had 

increased (1981, p. 400). 

Weaver (1980) identified potential trends in pharmacy education 

that might occur during the 1980s. These trends included movement 

toward a single professional doctor of pharmacy degree program; ad

mitting students into a health science status to allow them to think 

about career possibilities in other biological and social service 
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professions as well as the major health professions; creation of inter

disciplinary education, where students from pharmacy, nursing, and 

medicine take course work together; seeing that greater emphasis will 

be placed on communications as well as social and behavioral sciences; 

introduction of a larger liberal education component; development of 

community pharmacy clerkships; developing track systems to allow a 

variety of career options, there?y limiting the time needed to special

ize; requirement of a postdoctoral year of education in the practice 

arena; and developing in students an attitude towards lifelong learning 

(pp. 24-26). 

Costing Studies in Professional Education 

Survey of the literature included methodological approaches 

for determining instructional costs and factors affecting instructional 

costs in five of the seven specific professional programs of this study. 

An exhaustive search of the literature, including contacts with heads 

of major professional associations, societies, and accrediting agencies, 

yielded no cost studies in either accounting or architecture. However, 

a study by Millett (1952) found that business administration had a low 

cos'i: program. 

Two studies focused on costs in three of the seven professional 

programs included in this study. Bottomley (1972, p. 377) assessed 

numerous programs, discovering that laboratory-based courses and lower 

student-faculty ratios were two factors largely accounting for increased 

costs in such programs as pharmacy and mechanical/electrical engineer

ing. In 1975 the Alabama Commission on Higher Education collected data 



from publicly financed state institutions. Analysis of data indicated 

the most expensive undergraduate programs were engineering, science, 

pharmacy, and nursing. Adjustments were made in appropriate requests 

when these programs experienced increased enrollments (Recommended 

Unified Budget for Postsecondary Education ~ Spending Units 1975, p. 

31). 

Nursing and Pharmacy. Burgess (1928) utilized patient-care 

costs in an attempt to derive educational costs for student nurses. 
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She found that use of students rather than graduate nurses to provide 

patient care reduced hospital (and educational) costs. In the late 

thirties, the National League for Nursing Education and the American 

Hospital Association, in cooperation ~ith the American Nurses' Associa

tion, formed a study group that developed methods for determining costs 

of nursing education and nursing service. Accounting prinCiples were 

related to 

1. the use of accrual accounting in hospitals for income 

and expense; 

2. the use of actual purchase price in determining costs; 

3. the valuation of donated services, supplies, and 

equipment at reasonable market value; 

4. the inclusion in hospital costs of the value of all 

assets that are consumed; 

5. the computing costs without adding interest on invest

ments; and 



6. the use of equal depreciation charges in proportion 

to the passage of time (Pfefferkorn and Rovetta 1940, 

p. 188). 

Nursing principles and methods were concerned with 

1. the norms of measures of nursing service reported 

in this study, 

2. the method for accumulating annual nursing hours, 

and 

3. the procedure for determining the financial value 

to the hospital of student services (Pfefferkorn 

and Rovetta 1940, pp. 189-190). 
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The final conclusion was that the Committee believed a hospital to be 

ethically justified in continuing its school only if it desires and is 

capable of providing a sound program of nursing education and can secure 

adequate financial support for this purpose (Pfefferkorn and Rovetta 

1940, p. 191). 

Knott (1956) performed a cost study, sponsored by the National 

League for Nursing and United States Public Health Service, utilizing 

"step-down" multiple regression. This study focused on patient-care 

costs and educational expenditures for student nurses. When the data 

were analyzed, many hospitals began to examine their educational costs. 

A number of hospitals could not justify continuation of such programs, 

with the result that their programs ceased functioning. As stated by 

Witmer (1972, p. 117), perhaps no other cost study had such a broad and 

dramatic effect on programs of study. 
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In 1974 a major study was attempted to arrive at costs in 

health-related professional schools. The Institute of Medicine, 

National Academy of Sciences, submitted a report to Congress, later 

releasing it to the public; Two types of baccalaureate-level profes

sional programs were surveyed: nursing and pharmacy. High costs found 

in nursing programs surveyed were due to low student-faculty ratios, 

location of institutional setting and age of program. High costs found 

in ten schools of pharmacy were due to increased proportion of clinical 

courses, location of the schools in health science centers, variations 

in faculty salaries, amount of research, and costs of professional in

struction outside the school of pharmacy. 

Wing (1975) felt that attempts to ascertain cost per student 

(or degree) provided assistance to pharmacy education programs inter

ested in evaluating their efficiency as it related to a standard or 

another program. Wing assessed the effect of self-paced, individual

ized, and competency-based programs on cost per student and total costs. 

It appeared that two volume factors, enrollments and size of faculty, 

impacted on costs in all three methods of instruction. Unless enroll

ment and faculty size were kept constant in self-paced programs, cost 

per student rose. If students in individualized programs were dispersed 

over a larger number of courses, resulting in a reduction in student

faculty ratios, cost per student rose unless faculty load was increased. 

Cost per student in competency-based programs was increased if the 

institution maintained their total credit hour requirements for program 



completion and the cost of courses students substituted for waived 

courses were higher (Wing 1975, p. 169). 
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Secondary Education. Howsam et al. (1977) focused on costs per 

undergraduate credit hour of instruction in teacher education. Some of 

his findings include the following: teacher education received the 

lowest support per credit hour of instruction of any professional educa

tion program funded by universities; cost per FTE student in education 

programs was lower than in other professional sequences; and costs per 

credit hour and per FTE were lower 75 percent of the time in fieldwork 

courses when compared to nursing or engineering, and costs per credit 

hour and per FTE were 100 percent lower than the same costs in founda

tion courses (pp. 128, 162-163). 

Goldhammer stated that "studies have shown that cost for the 

production of teachers or other education specialists is the lowest of 

all professional personnel within the university" (1977, p. 12). When 

budget restrictions occur, education appears to be the first profes

sional program to experience cutbacks; rarely is consideration given to 

the diverse programs that consume much of the education professors' 

time. Goldhammer felt that the governance of teacher education should 

not be left exclusively in the hands of professors in colleges and 

universities. He recommended that talents in the field be used and ful

ly developed in order to best serve the public interest, even if it 

meant relinquishing some autonomy in order that this goal may be 

achieved. 
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Engineering. Kirmser et ale referred to concerns being ex

pressed about the costs of higher education and how engineering colleges 

are sensitive to suggestions that such colleges have become high cost 

and are inefficient in operations. The authors spoke to true accounta

bility and cost-effectiveness as not being the costs per credit hour or 

the number of students per faculty member but rather "what is received 

per dollar of cost--quality" (1974, p. 146). The proposed new curricu

lum in the industrial engineering department at Kansas State University 

was modeled to see how the number of faculty needed to cover all the 

courses required would vary with changing enrollments. Some of the 

findings from this modeling effort included the following: that en

gineering colleges with small enrollments required more faculty members 

to cover their curriculum models because of differing course content; 

a certain minimum faculty is needed no matter how low enrollments fall; 

the efficient use of faculty ought not to be the only consideration for 

overall effi.ciency in. organization, as some courses must be offered each 

semester to accommodate irregular students; faculty ought to teach 

courses they know how to teach well, rather than have these courses 

taught by faculty not as well prepared; costs per SCH for similar cur

riculum patterns at differing institutions ought to be compared (with 

caution) only if enrollments, average student course loads, curriculum 

patterns, and average faculty salaries are nearly alike; departments in 

colleges of engineering have become marginally efficient as enrollments 

have decreased; in a time of enrollment decline, all degree-granting 

departments tend to become a self-contained engineering college and 
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are guaranteed to be inefficient (pp. 147-149). Recommendations 

emanating from this study included elimination of courses that overlap 

with courses taught in other departments; assigning courses and faculty 

according to economic policies established by the dean; creation of core 

interest groups, exchanging faculty among departments and promotion of 

individual research to increase faculty versatility; and closing en

gineering colleges with e~rollments of less than one thousand (p. 170). 

The College of Engineering at the University of Florida per

formed a national study in an effort to detect essential planning 

factors in engineering education. Sponsored by the American Society 

for Engineering Education, the primary objective of the study was to 

gather data to determine relative costs of on-campus engineering educa

tion at schools participating in the study. Included in these analyses 

were instructional and research costs, degree productivity, teaching 

loads, and space ratios for various functions (Hemp and Brunson 1982, 

Appendix 1-1). Engineering programs participating in the study were 

placed into one of five groups based on the number of instructional 

faculty manyear (i.e., duration of appointments) positions (p. 1). 

Total instruction costs per student credit hours, from 1973-74 through 

1980-81, across all given groups indicated a general pattern of in

creases in costs beginning in 1979-80. With few exceptions, total 

direct instructional salaries for the same period increased for all 

groups, as did total instruction costs (p. 2-1). Total student credit 

hours per faculty manyear increased across all programs except for 

1979-80, when all given groups experienced a decrease (Appendix 2-2). 



Enrollment in the junior and senior years increased in most instances, 

with relatively large increases noted for 1980-81 (Appendix 2-3) •. 

Graduate students per instructional manyear increased until 1978-79, 

followed by a decrease across all programs; in 1980-81, increases were 

again noted, but in only one group did the increase return to 1978-79 

levels (Appendix 2-5). 

64 



CHAPTER III 

RESEARCH DESIGN 

The study of instructional costs in seven baccalaureate-level 

professional programs in a public Research I university was an explora

tory study based on descriptive data. The research design included four 

phases of data collection. Phase I utilized a questionnaire requesting 

that program administrators designate the degree of influence six groups 

or organizations had on eight policy issues pertaining to their bacca

laureate programs. Phase II involved interviews of program administra

tors in an attempt to gain data not available elsewhere. Phase III 

included data collected from operating budgets and the institutional 

research office. Phase IV involved gathering and examining information 

obtained from specialized accrediting agencies, professional journals, 

state regulatory boards, and self-study reports. 

Data Sources 

Primary data sources included program operating budgets, expen

diture data from the university's Office of Planning and Budgeting, the 

college catalog, materials obtained from specialized accrediting agen

cies, professional journals, state regulatory boards, professional 

associations, and interviews. Operating budgets provided information 

relative to instructional expenditures by each program. Expenditure 

data that were available in the Planning and Budgeting office were used. 

The expenditure data utilized in this study are state funds only. 
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Errors resulting from a combination of budgetary and expenditure data 

should not be large and to some extent should cancel out from unit to 

unit. The university catalog provided data on programs of study, credit 

hours per course, and at what level courses were offered. Course list

ings updated catalog information by presenting what courses were actual

ly offered in particular semesters and, in some instances, what faculty 

taught each course. Course enrollments came from the institutional re

search office. Materials from specialized accrediting agencies, profes

sional journals, state regulatory boards, and professional associations 

provided data on functions, standards, qualifications for professional 

practitioners, and program recommendations for educational preparation 

of these practitioners. Interviews held with administrators of each 

program provided data that could not be obtained from other sources. 

Deans or department heads completed a form denoting the significance of 

relationships between specific policy issues and their program of study. 

Sample 

Seven baccalaureate-level programs at one public Research I 

university admitting students for their first professional degree were 

selected for study. The seven were selected for their diversity and 

representativeness of the breadth of undergraduate professional pro

grams. Comparing relatively homogeneous programs in one university, 

at least in part, "controls" for influence of expenses emanating from 

differences in county per capita income, faculty salary ranges within 

rank structure, recommendations from special studies and reports, in

stitutional missions, graduate education, emphasis on research, 
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institutional data categories, cost allocation procedures, faculty pro

ductivity, regional Consumer Price Index, admissions selectivity, 

accreditation, professional credentials, supply and demand factors, and 

professional associations. That is, an interinstitutional comparative 

study could suffer from difficulties in controlling for these differ

ences; an intrainstitutional study experiences markedly reduced problems 

in these areas. Those programs to be studied include accounting, archi

tecture, civil engineering, mining/geological engineering, nursing, 

pharmaceutical science, and secondary education. All but one of these 

programs (accounting) have both lecture and laboratory courses. Labora

tory courses are labor-intensive, often requiring smaller student

faculty ratios. 

The selection of these seven programs provided the study with 

considerable breadth and diversity of undergraduate professional degree 

programs. The breadth was evident in the widely varying requirements 

for accounting (125 credits) and pharmacy (160 credits). The diversity 

of the program was illustrated in the distinctive competencies required 

of graduates that bear on student credit hours, student-faculty ratios, 

faculty salaries and benefits, and the like. When the general labor 

market demands for certified public accountants are high, faculty costs 

are presumed to escalate. When the nursing and pharmaceutical science 

programs in this university offer only upper-division courses, the im

pact would presume to be exhibited by rising instructional costs. 

Previous studies (Beaumont 1941; Bottomley 1972) indicated that upper

division courses are twice as expensive as those in the lower division. 
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These same two programs contained laboratory courses with credits per 

course ranging from six (6) to sixteen (16). Previous studies (Lorimar 

1962; Corralo and O'Conor 1973) found a relationship between a lower 

production of student credit hours, lower student-faculty ratios, and 

higher unit instructional costs. 

Breadth of program offerings reflect various institutional res

ponse to demands from citizens and the state. The public Research I 

institution referred to in this study states in its catalog that its 

purpose is "to provide the inhabitants of this state with the means of 

acquiring a thorough knowledge of the various branches of literature, 

science and the arts • " and wherever possible, to develop resources 

peculiar to the state by providing appropriate technical education (p. 

14) i-identification of institution removed to protect institutional 

anonymity_I. The seven undergraduate professional programs from this 

institution included in this study were selected to represent as much 

breadth as possible within the limits of the sample. Sampled were pro

grams recognized as professional t that undergo specialized accreditation 

processes, and that deal with state regulatory boards. 

Diversity indicates the presence of heterogeneity. In the case 

of higher education, diversity exists in those institutions that offer 

uniqueness in the range and characteristics of their educational pro

grams. Bowen (1980) referred to the arguments by some institutions that 

wide differences in cost per student can be justified due to diversity. 

For example, since the higher education system serves a widely varied 

clientele, it must be diverse; diversity fosters innovation in higher 
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education; more affluent institutions can serve as creative models for 

less affluent institutions; although diversity leads to cost differences 

among institutions of higher education, it is essential to intellectual 

and cultural excellence (p. 128). 

According to the purpose of the public Research I university to 

be examined in this study, diversity exists in order to provide oppor

tunities for stud~nts to acquire intellectual and/or technical knowledge 

relative to literature, science, the arts, and resources peculiar to the 

state. Diversity also exists in the academic divisions of the univer

sity, and its numerous divisions of research and special public service. 

The programs selected for inclusion in this study are diverse. Nursing 

and pharmaceutical science offered only upper-division courses; the 

remainder offered both lower- and upper-division courses (although 

secondary education offers only one lower-division course). Three 

programs included in this study required a large number of credits for 

graduation: pharmacy, 160; architecture, 156; and nursing, 145. Sec

ondary education and accounting required only 125 credits for 

graduation. 

Law, medicine, and social work are recognized professional 

programs. All three were considered for study, but because law and 

medicine are first professional degrees acquired following baccalaureate 

study, and social work is recognized as a graduate program, all three 

were excluded from this study. 
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Method 

Discussion of method has been separated into five'sections. The 

first section involves selection of variables identified in the litera

ture as influencing unit instructional costs and relates these variables 

to the environmental, volume, and decision factors discussed in the 

framework section. This section includes a list of formulated variables 

incorporated into the study. Data sources and interviews are discussed 

in the second and third sections. The fourth section focuses on data 

analysis, methods of presenting relationships between variables, and how 

relationships among variables were examined. The final section presents 

the limitations and briefly discusses the significance of each to gen

eralizations that might emanate from this study. 

Costing Variables and Analytic Framework 

The work of Robinson, Ray, and Turk, dealing with cost behavior 

analysis and its .relationship to planning in higher education, has been 

dealt with under the framework section. The authors referred to envir

onmental, volume, and decision factors that influence cost behavior of 

faculty and administrators in institutions of higher education. Exam

ples of variables relating to each factor were presented in the appendix 

of their publication (Robinson, Ray, and Turk 1977). 

The literature review of costing studies identified variables 

such as total number of student credit hours, student-faculty ratio, 

faculty rank mix, and faculty salaries and fringe benefits that have 

been shown to affect unit instructional costs significantly. 
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The list of formulated variables included in this study follows: 

Accrediting agencies 

Administrative costs 

Average faculty salaries per rank 

Course credit allocation 

Credentialing (licensure, certification, registration) 

Expenditures for operations 

Faculty assistants (support/technical) 

Faculty rank mix 

Faculty teaching load in class hours 

Full-time-equivalent enrollment by level 

Number of classes given 

Number of courses given 

Number of credits required for graduation 

Number of degrees awarded per major 

Number of student credit hours (SCH) produced 

Number of tenured faculty 

Professional associations 

Professional journals 

Recommendations from special studies and reports 

Student-faculty ratio 

Supply and demand 

Table 1 (see Appendix I) presents these variables utilizing the analytic 

framework of Robinson, Ray, and Turk and the definition of each factor 

as presented in the section on definition of terms. Table II (see Ap

pendix II) provides data sources for these variables. 
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Review of the literature presented numerous examples of rela

tionships among the above-listed variables and unit instructional costs. 

Variables alluded to in the literature as indirectly influencing costs 

but never included as variables in costing studies include the follow

ing: credentialing, supply and demand, professional associations, 

professional journals, recommendations from special studies/reports, 

and accreditation. All of these variables were analyzed in this study 

to determine the influence on unit instructional costs in the seven 

selected baccalaureate-level professional programs. 

Data Collection 

Deans of the colleges offering the programs included in this 

study were contacted initially by phone. This was followed by a letter 

(see Appendix III) requesting that, prior to the interview, the deans 

complete a questionnaire relative to their baccalaureate program. The 

questionnaire and interview provided data not available elsewhere. Data 

collection also included gathering information from specialized accredi

tation agencies, state regulatory boards, institutional research ef

forts, and all other sources listed under the previous section as they 

related to each program in the study. 

The data source requiring elaboration is that of the expenditure 

data, which were obtained from the university's Office of Planning and 

Budgeting. That office conducts annually a fall semester costing study. 

A major assumption has been made that data from this office are valid. 

It is essential to know that COGt data are always contentious and that 
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the data used herein are no exception. The results of the 1980-81 study 

were utilized herein. 

The study presents data in fifteen categories. Student-faculty 

ratio is defined as the ratio between the number of FTE students and the 

number of state-budgeted faculty; FTE students are obtained by dividing 

the total number of undergraduate SCH produced in a department or col

lege by fifteen (considered to be a full-time credit hour load). Number 

of tenured faculty are defined as those state-budgeted FTE faculty who 

have been granted tenure; faculty rank mix refers to the number of 

state-budgeted faculty at the various faculty ranks (including state

funded graduate teaching assistants); average faculty salary per rank 

reflects the average state-funded salary according to each faculty rank. 

Faculty assistants are defined as state-funded secretaries, bookkeepers, 

technical assistants, etc. Expenditures for operations are defined as 

expenditures derived from the general state fund that were used for 

undergraduate program operations. Number of courses given are defined 

as all courses listed as lecture, laboratory, studio, or independent 

study courses by the Registrar's office as having been taught by a de

partment or college. It is imperative to note that no distinction was 

made between lecture courses that were purely lecture and lecture

laboratory courses. Classes given are defined by the Registrar's office 

as all sections taught by a department or college. No distinction was 

made as to whether sections were lecture, laboratory, or studio. Ad

ministrative costs have been defined in the definition of terms section 

(see p. 8); only undergraduate administrative costs were incorporated 
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into this study. Number of credits required are defined as the total 

number of credits a department or college required for graduation. 

Number of SCH produced is defined as the total number of upper-division 

SCH produced by a college or department. FTE enrollment by lower

division is defined as the total number of SCH produced in courses 

numbered 100-299 for the lower division, divided by fifteen. FTE en

rollment by upper division is defined as the total number of SCH pro

duced in courses numbered 300-499 for the upper division, divided by 

fifteen. Course credit allocation is defined as the number of credits 

assigned by a department or college to a course. Number of degrees 

awarded is defined as the total number of baccalaureate degrees awarded 

by a department or college. 

Data Analysis 

Five tables were designed to display data collected in this 

study. Table 3 (see page 84) contains data for direct, indirect, and 

total costs per student credit hour (SCH) from 1978-79 to 1980-81, in 

lower- and upper-division, across all seven programs, and cost ranks 

for 1980-81. Comparisons of direct, indirect, and total costs per SCH 

were made across all programs. Analyzing cost data for three years 

provided an opportunity to detect trends within and among programs. 

Three tables in the form of a matrix were developed to d1,splay 

data collected from a variety of sources. Table 4 (see page 90) pre

sents raw data and rank-order comparisons of average costs per upper

division student credit hour across explanatory variables and 

professional programs in 1980-81. With proper care, comparisons of 



75 

costs per student credit hour were made between those programs offering 

both lower- and upper-division courses and those programs offering only 

upper-division courses. Data were collected for each variable and 

program and were ranked from one (1) to seven (7), with one (1) as the 

highest rank and seven (7) the lowest. Once rankings were completed, 

an analysis was made to detect relationships across variables and pro

grams (e.g., does the program with the lowest average cost per SCH have 

the highest student-faculty ratio, lowest faculty salaries, lowest 

number of credits required for graduation, etc.?). Rank-order compari

sons indicated presence of relationships between pairs of measurements, 

requiring the use of nonparametric statistics. Table 5 (see page 97) 

displays Spearman rank correlation coefficients obtained when average 

costs per upper-division student credit hour were paired with fifteen 

explanatory variables. 

Table 6 (see page 101) presents grand means obtained from res

ponses by program administrators to the amount of impact by six groups 

or organizations on policy issues in their baccalaureate programs. A 

rating scale was developed, with "very influential" scored as 4.0, 

"moderately influential" as 3.0, "slightly influential" 2.0, and "not 

influential" as 1. O. Column and row means were analyzed individually 

and collectively. Individual program means appear in the Appendix and 

are labeled Table 6a through Table 6g. 

Table 7 (see page 105) contains program means obtained from 

environmental and decision factors. First, literature was obtained 

from external forces such as credentialing bodies, professional 
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associations and journals, accrediting agencies, and special studies and 

reports. Next, an attempt was made to determine 'the existence and ex

tent of relationships between these external forces and fifteen explana

tory variables and policy issues were placed in a matrix and a rating 

scale developed, with! representing an easily recognizable relationship 

(given a mean score of 3.0), ~ representing existence of a possible re

lationship (given a mean score of 2.0), and f representing the existence 

of no apparent relationship (given a mean score of 1.0). Easily recog

nizable relationships were determined by the presence in the literature 

of a statement that contained direct reference to an explanatory var

iable or policy issue. For example, the Criteria for the Appraisal of 

Baccalaureate.and Higher Degree Programs in Nursing contained a refer

ence to the allocation of credit for nursing courses. One of the 

explanatory variables was course credit allocation. Therefore, an! 

relationship existed, and a mean score of 3.0 was granted. Possible 

relationships existed when some reference was made in the literature 

that closely resembled an explanatory variable or policy issue. For 

example, Horizons for ~ Profession, a major study focusing on accounting 

and accounting education, contained a reference to the number of courses 

accounting programs should offer; total number of courses offered was 

one of the explanatory variables. Therefore, it was determined that a 

~ relationship existed, and a mean score of 2.0 was assigned. The exis

tence of no apparent relationship (f) was determined by the absence of 

any direct or indirect statement in the literature pertaining to an 

explanatory variable or policy issue; a mean score of 1.0 was assigned. 



Grand means for columns and rows were analyzed, individually and col~ 

lectively. Individual program means appear in the Appendix and are 

labeled Table 7a through Table 7g. 
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A bar graph depicting number of degrees granted from 1979 

through 1981 across all seven ~rograms appears in the Appendix. Chang

ing patterns were noted within and among programs, with three programs 

exhibiting consistent increases, two programs exhibiting consistent 

decreases, and two programs fluctuating between increases and decreases. 

Limitations 

1. The study was limited to seven accredited baccalaureate

level professional programs in one public Research I university. There

fore, generalizations to other programs in the same institution and to 

programs elsewhere are limited. 

2. The study was limited to the collecting, reporting, and 

analyzing of expenditure data for classes enrolled in seven baccalau

reate-level professional programs for the academic year 1980-81. 

Generalizations to other programs during this academic period are 

limited. 

3. Instruction is only one component of faculty salaries; re

search and public service costs are two other components. 

4. The method selected to arrive at indirect instructional 

costs involved subtracting direct salaries from the unit budget and 

dividing the remainder by the number of student credit hours (SCHs). 

Pertinent to the discussion of indirect instructional costs is the fact 

that salaries paid administrative personnel (deans) appear in the 
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instructional portion of the budget, rather than being separated as is 

the case in many other institutions of higher education. Therefore, a 

portion of instructional costs would generally be considered as adminis

trative costs, one example of an indirect instructional cost. 

5. When administrators (deans) teach courses, the university 

in this study allocates costs by first determining what is considered 

a full-time teaching load, then determining the number of credit hours 

an administrator teaches, and finally deciding what portion of an 

administrator's salary is administration and what portion is teaching. 

For example, if twelve credits are determined to be a full-time teaching 

load, and a dean teaches a three-credit course, then 25 percent of the 

dean's salary is attributed to teaching and 75 percent is attributed to 

administration. The portion of the salary attributed to teaching is 

then added as a direct cost; the remaining portion is attributed to 

administration, an indirect cost. 

6. Data were collected for number of degrees granted from 1979 

through 1981 across all seven programs. However, only 1981 data were 

analyzed. Utilization of only one year prevents examination of program 

trends. Also, education degrees are granted in special education and 

speech correction. Degree recipients in these two disciplines are 

usually employed in either elementary or secondary education. There

fore, degree totals for secondary education are approximate; they may, 

in fact, be higher. 

7. Average faculty salaries in nursing and pharmaceutical 

science were expressed in fiscal year amounts; they have been adjusted 
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to achieve consistency with the academic year salaries of the remaining 

programs. 

8. Influence of internal and external forces on eight program 

policy issues was determined by administrators, while influence of 

external forces on selected explanatory variables or policy issues was 

determined by the researcher. 

9. Absence of a direct or indirect relationship among environ

mental forces and selected explanatory variables or policy issues should 

not be interpreted strictly. An implicit relationship may have existed 

but was not readily apparent in the literature. 

10. The lack of significant correlations between average costs 

per SCH and thirteen of fifteen explanatory variables is due primarily 

to low statistical power (N = 7). 

11. Administrator determination of the extent of influence 

internal and external forces had on policy issues represents the view

point of administrators only. Faculty in each program might differ in 

their determination of the impact these forces had on the same policy 

issues. 

12. Grand means often masked important relationships within 

individual programs in regards to certain internal or external forces 

on explanatory variables or policy issues. Generalizations discussed 

in the study focused primarily on grand means of all seven programs. 

13. Expenditure data were not available for several explanatory 

variables; use of portions of operating budgets was necessary to obtain 

data for these variables. 



14. Average costs per student credit hour across explanatory 

variables and professional programs were calculated for 1980-81 only. 

Calculations for several years across the same explanatory variables 
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and professional programs might exhibit variations that would ultimately 

impact on average costs and program rankings. 

15. Names of faculty who taught courses did not always appear 

in semester course listings. Data pertaining to faculty rank mix and 

average faculty salaries per rank for faculty who taught courses could 

only be obtained from the deans or institutional research office. 

Generalizations from numbers of faculty per rank and average faculty 

salaries per rank are limited. 

16. Deans or department heads participated in interviews and 

responded to a questionnaire asking them to designate the amount of 

influence internal and external forces had on program policy issues. 

Some differences in perception may be explained by differing positions. 

17. Data pertaining to supplies and equipment used for instruc

tion in the seven programs were often unobtainable. Expenditures for 

operations include, among other things, supplies and equipment and were 

obtainable. Therefore, expenditures for operations were introduced as 

an explanatory variable in place of supplies and equipment used for 

instruction. 

18. Only data pertaining to the general operating budget were 

used. 'No consideration was given the impact research grants and con

tracts might have had on any of the explanatory variables. For example, 

graduate assistants or researchers supported by research or grant funds 



may actually have impacted on student-faculty ratios, number of SCHs 

produced, faculty teaching load in SCHs, and ultimately on average 

costs per SCH. Generalizations to actual program costs, therefore, 

may be limited. 
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CHAPTER IV 

ANALYSIS OF FINDINGS 

This study involved several methods of data collection and 

analysis in an attempt to obtain responses to the three research ques

tions presented earlier: How much do costs vary? What factors account 

for cost variations? Why are some factors more influential than others? 

Findings are presented in five corresponding parts. First, the cost 

data (state funds) are offered. The cost per student credit hour (SCH) 

in lower- and upper-division levels across programs are tabulated and 

discussed, and the reader can observe which professionals examined in 

this study are the most, and least, expensive to educate. Second, fac

tors that might explain cost variations in the professions studied are 

explored. In this part, which is largely subjective, numerous factors 

identified in other studies as affecting costs are evaluated. In an 

attempt to determine the degree of equivalence between ranked cost data 

and individual or weighted averages of explanatory variables, the 

Spearman rank correlation coefficient was used. Third, data pertaining 

to the influence of internal and external forces on factors explaining 

cost variations identified in part two as seeming to impact on costs are 

discussed. Fourth, answers to each research question, obtained from 

the analysis of Tables 3 through 7, are provided. Fifth, data obtained 

are tied back to the theoretical framework as presented in Chapter I. 

In summary, first, costs are specified; second, factors that seem to 
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explain cost differences are identified and ranked; third, groups or 

organizations that influence the factors are specified; fourth, answers 

to research questions are offered; and fifth, relationship of data to 

the theoretical framework is discussed. 

Costs Pe~ SCH in Lower- and Upper-Division Levels 

Table 3 presents (state-funded) direct, indirect, and total 

costs per student credit hout (SCH) by lower- and upper-division level 

from 1978-79 to 1980-81 across the programs included in this study. 

Also included in Table 3 is the rank (1 = high, 7 = low) of each program 

relative to direct, indirect, and total costs for 1980-81. Discussion 

of this table begins by focusing on total costs for 1980-81. As seen in 

column 12, the program exhibiting the lowest total cost for both lower

and upper-division SCH is accounting ($23.57 and $40.69, respectively). 

The program exhibiting the highest total cost in lower-division SCH is 

secondary education ($107.99). Between secondary education and account

ing in costs per lower-division SCH were mining/geological engineering 

($95.13), architecture ($76.86), and civil engineering ($56.50) (nursing 

and pharmaceutical science actually generated no lower-division SCHs 

from 1976-77 and 1978-79, respectively). In upper-division SCH 

pharmaceutical science exhibited the highest total cost ($194.20). 

Between pharmaceutical science and accounting were nursing ($182.30), 

mining/geological engineering ($153.68), architecture ($114.33), civil 

engineering ($109.84), and secondary education ($63.09). Secondary 

education is the most anomalous case, ranking most expensive at the 



PROGRAMS 

Accounting 

Architecture 

Civil 
En"i 
Mining/Geological 

Nursing 

Pharmaceutical 

Secondary 

TABLE 3. DIRECT, INDIRECT, AND TOTAL COSTS PER STUDENT CREDIT HOUR 
(SCH) FROM 1978-79 TO 1980-81 IN LOWER- AND UPPER-DIVISION 
(LD, UD) LEVELS ACROSS PROGRAHS, AND RANKS FOR 1980-81. 

- ,- - , . ,- ,- .- - - - --
Direct Cost per SCH Rank Indirect Cost per SCH Rank Total Cost per SCH 

1980- 1980-
1978-79 1979-80 1980-81 1981 1978-79 1979-80 1980-81 1981 1978-79 1979-80 1980-81 

LD 20.63 17.14 14.70 5 10.19 7.70 8.87 5 30.82 24.84 23.57 
un 2'i.6J 32.34 31 8 7 13.00 9.11 9.61 7 38.63 41.45 40.69 
LD 23.16 52.50 59.38 3 24.46 20.33 17.48 4 47.62 72.83 76.86 
un 38,97 77.65 88 79 4 41.17 29 44 25.54 5 80.14 107.09 114.33 
LD 34.95 37.28 27.05 4 19.85 20.04 29.45 3 54.80 57.32 56.50 
un 50.0 51 8 80.19 5 28.40 28.10 29.65 4 78.41 79.88 109.84 
LD 55.93 70.13 61.56 2 41. 99 67.31 33.57 2 97.92 137.44 95.13 
un 82 74 66 34 103 54 3 62.10 58.01 5C 14 2 144.84 124.35 153.68 
LD(A B) 132.84 - - - 204.86 - - - 337.68 - -
un 4 .5' 146 .. 96 135.76 2 64 13 32.90 46.54 3 105.70 179.86 182.30 
LD(A1 50.03 - - - 82.29 - - - 132.32 - -
lID C;'LQQ lC;C;8Q 137.64 1 88.83 73.68 56.56 1 142.82 229.57 194.20 
LD - 38.75 70.40 1 - 33.88 37.59 1 - 72.63 107.99 

~ducati_o_n_ ____ UD 46.59 _42.57 43.29 6 32.83 19.63 19.80 6 79.42 62.20 63.09 

--, 
Rank 
1980-
1981 

5 
7 
3 
4 
4 
5 
2 
3 
-
2 
-
1 
1 
6 

Note: (A) A change in nomenclature resulted in some courses in Nursing and Pharmaceutical Science being listed as lower-division 
courses. Although the course number indicated these courses were lower division, they actually enrolled upper-division 
students. This factor must be taken into consideration when snalyzing direct, indirect, and total costs for lower 
division in 1978-79 for both Nursing and Pharmaceutical Science. 

(B) Nursing's indirect costs increased when state funds replaced external funds that were eliminated. 

co 
.po. 



lower-division level and second least expensive at the upper-division 

level. 
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Direct costs (columns 1-3) reflect the sum of state-funded 

salaries of all personnel who taught undergraduate courses in the seven 

professional programs, including graduate teaching assistants, and a 

proportional allocation of the salaries of administrators who taught, 

based upon the proportion of administrative time represented by that 

teaching, divided by the SCH produced. In 1980-81, secondary education 

demonstrated the highest direct cost per lower-division SCH ($70.40), 

and accounting exhibited the lowest direct cost ($14.70). Between those 

two programs were mining/geological engineering ($61.56), architecture 

($59.38), and civil engineering ($27.05). Pharmaceutical science ex

hibited the highest direct cost per upper-division SCH ($137.64), and 

accounting exhibited the lowest such cost ($31.08). In between were 

nursing ($135.76), mining/geological engineering ($103.54), architecture 

($88.79), civil engineering ($80.19), and secondary education ($43.29). 

Indirect costs (columns 5-7) reflect administrative and clerical 

costs, general operation, travel, employee-related benefits, and other 

costs pertinent to each program included in this study. Secondary edu

cation exhibited the highest indirect cost per lower-division SCH 

($37.59), and accounting exhibited the lowest indirect cost ($8.87). 

In descending order, indirect costs for other programs were mining/ 

geological engineering ($33.57), civil engineering ($29.45), and archi

tecture ($17.48). Pharmaceutical science had the highest indirect cost 

per upper-division SCH ($56.56), and accounting exhibited the lowest 



such cost ($9.61). In between were mining/geological engineering 

($50.14), nursing ($46.54), civil engineering ($29.65), architecture 

($25.54), and secondary education ($19.80). 
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When total costs per lower-division SCH from 1978-79 to 1980-81 

were analyzed, consistent increases were noted in architecture and 

secondary education; consistent decreases were noted only in accounting. 

Both civil and mining/geological engineering increased their total costs 

per lower-division SCH from 1978-79 to 1979-80, then decreased these 

costs in 1980-81. Direct costs per lower-division SCH, during the same 

time frame, increased consistently in both architecture and secondary 

education and decreased consistently only in accounting. Both civil and 

mining/geological engineering experienced increases in 1979-80, then 

decreases in 1980-81. Indirect costs per lower-division SCH, from 

1978-79 to 1980-81, increased consistentlY,for civil engineering and 

secondary education and decreased consistently only in architecture. 

Accounting and mining/geological engineering experienced increases from 

1978-79 to 1979-80, then decreases in 1980-81. 

When total, direct, and indirect costs per upper-division SCH 

from 1978-79 to 1980-81 were considered, consistent increases were noted 

in total and direct costs for both architecture and civil engineering; 

the remaining programs exhibited varying patterns. Architecture, 

mining/geological engineering, and pharmaceutical science showed con

sistent decreased in indirect costs; the remaining programs all exper

ienced decreases in 1979-80, followed by increases in 1980-81. 



Among the seven programs, of particular interest are architec

ture, civil engineering, nursing, and pharmaceutical science. Each 

program exhibited major price changes. Explanations for changes were 

derived from interviews and raw data pertaining to Table 4. Architec

ture had consistent increases in total and direct costs and consistent 

decreases in indirect costs. Additional faculty at top ranks impacted 

on d~rect costs and produced yearly increases. Decreases in indirect 

costs resulted from decreases in capital investments and expenditures 

for operations. Increases in total costs per SCH resulted from in

creases in direct costs. 
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Civil engineering had increases in both direct and total costs, 

and fluctuations in indirect costs per SCH between 1978-79 and 1980-81. 

Average faculty salary increases appear to be the major factor impacting 

on direct costs, particularly between 1979-80 and 1980-81. Civil en

gineering experienced a decrease in indirect costs in 1979-80, followed 

by an increase in 1980-81; however, indirect cost changes were quite 

minimal (from $28.40 in 1978-79 to $29.65 in 1980-81). Increases in 

total costs per SCH in civil engineering resulted primarily from salary 

increases. 

The third case in regards to direct, indirect, and total costs 

per SCH is found in nursing. Direct costs increased $105.39 in 1979-80, 

apparently due to an increase in faculty salaries. Interestingly, sal

ary increases in 1980-81 were accompanied by a decrease in direct costs. 

Apparently, increases in enrollments (from 219.5 in 1979-80 to 233.9 in 

1980-81, according to data from the Planning and Budgeting office) plus 
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an increase in the number of courses and classes given (from 40 courses 

and 43 classes in 1979-80 to 42 courses and 58 classes in 1980-81, ac

cording to data from the Planning and Budgeting office), in combination 

with no change in faculty numbers, counterbalanced the effect of salary 

increases and produced a decrease in direct costs per SCH. Indirect 

costs per SCH decreased in nursing in 1979-80, then increased in 1980-

81. The decrease in unit indirect costs in 1979-80 appears to have 

resulted from an increase in enrollment. A major increase in expendi

tures for operations ($30,914), resulting from cessation of capitation 

funds and their replacement by state funds, seems to explain why in

direct costs increased in 1980-81, reflecting increases in faculty sal

aries and expenditures for operations. 

Pharmaceutical science had a large increase in direct costs per 

SCH in 1979-80, apparently influenced, like nursing, by offering only 

upper-division courses, as well as by changes in the number of faculty 

and faculty rank structure and a decline in enrollment. An additional 

influence was a change in the number of courses and classes given. De

creases occurred in direct costs in 1980-81, seemingly as a result of 

significant decreases in number of faculty, average faculty salaries, 

and faculty rank changes. Indirect costs decreased in expenditures for 

operations and cessation of funds for travel. Pharmaceutical science 

experienced an increase in total costs per SCH in 1979-80, followed by 

a decrease in 1980-81. The increase reflects the influence of factors 

impacting on direct costs; the decrease reflects declines in both direct 

and indirect costs per SCH. 



In summary, it appears that increases in direct costs per SCH 

were generally more influential than indirect costs in affecting total 

cost increases per SCH, although patterns are not totally consistent. 

The general pattern is not surprising since usually direct costs are 

considerably larger than indirect costs. Nursing illustrates the ex-

ception. Nursing experienced an increase in direct cost per upper-

division SCH in 1979-80 and a decrease in 1980-81, a decrease in 

indirect cost per upper-division SCH in 1979-80 and an increase in 

1980-81, and an increase in total cost per upper-division SCH for both 

1979-80 and 1980-81. 

Rank-Order Comparisons of Average Costs 
Across Explanatory Variables 

89 

Table 4 presents raw data and rank-order comparisons of average 

costs per upper-division SCH across explanatory variables and profes-

sional programs in 1980-81 (some explanatory variable data were 

unavailable for 1981-82). Variables selected for inclusion in this 

table were derived from a survey of the literature identifying factors 

that influenced unit instructional costs. Data were collected for each 

factor across programs and were ranked from 1 to 7, with 1 indicating 

the highest rank and 7 the lowest. In some cases, ties limit the number 

of rank to fewer than seven. Raw data are included where appropriate in 

the discussion to present a clearer picture of possible cost relation-

ships. 

Pharmaceutical science was the most expensive ($194.20/SCH) 

upper-division program in 1980-81, and accounting was the least 
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TABLE 4. RAW DATA AND RANK ORDER COMPARISONS OF AVERAGE TOTAL COSTS PER UPPER-DIVIS] 

No. 
S-F Tenured Faculty Rank ~Iix Average Faculty Salary/Ran' 

Program $/SCH Ratio Faculty P API AP 2 IN LE P API AP2 IN 
-

AC $ 40.69(7) 71:10) 9(4 ) 5(4 ) 4(3) 3(5) -- 2.5.(2) 42,068(2) 32,740(4) 29,143(1) --
--

AR $114.33(4) 29: 1(4) 18(1) 8.5(2) 4.7(2) 3.5(4) -- 3(3) 33,886(6) 28,584(6) 23,736(6) -
- - . -

CE $109.84(5) 36:1(2) 15(2) 12.5(1) 2.0(5) 7.66(2) -- -- 37,672{3 34,739(2) 26,368(3) --
-. 

MGE $153.68(3) 13: 1(6) 5(7) 1. 8 (6) 1.0(7) 2(6) 1 (2) 0.25(5) 35,634(4 29.718(5) 24,230(5) 22,60( 

NU $182.30(2) 10:1(7) 9 (4) -- 9Ci) 1O(I) 8Ci) 1l(I) -- 33,934(3) 25,604(4) 18,34 
-

PS $194.20(1) 15.5:1(5) 7(6) 2.38(6) 2.99(4) 1(7) -- -- 46,1200) 38,528(1) 27,846(2) --
-

SE $ 63.09(6) 30: 1(3) 13(3) 5.87(3) l. 50(6) 5.33(3) -- l.0(4) 34,976(5) 27,435(7) 22,787 (7) --

Rankings appear in parentheses ( ) within each column. 

Recipients of education degrees in special education and speech co 
in either elementary or secondary education; therefore, degree tot, 
are approximate; they may, in fact, be higher. 

1 = high 

7 = low Average faculty salaries in nursing and pharmaceutical science wer 
amounts; they have been adjusted to achieve consistency with the a 
remaining programs. 



PER-DIVISION STUDENT CREDIT HOUR (SCH) ACROSS EXPLANATORY VARIABLES AND PROFESSIONAL PROGRAMS IN 1980-81 

'f Salary/Rank Fac. Asst. 

2 IN LE Sup Tech 

3(1) -- 21,514(4) 2.5 ( 7) --

6(6) -- 21,776(3) 3.0(3) --

,8(3) -- -- 3.5(2) --

,0(5) 22,600(1) 19,936(5) 3.0 (3) --

14(4) 18,341(2) 22,90H2) 6.0(1) 2 ( 1) 
-

,6(2) -- -- 3.0(3) 1(1 ) 

17(7) -- 25,090(1) 3.0(3) --

Id speech correction are usually employed 
degree totals for secondary education 

science were expressed in fiscal year 
• with the academic year salaries of the 

i 

Expend. 
for No. Given 

Oper. Courses Classes , 
! 
i $ 3,468(7) 24(6) 57(3) 

, $11,189(3) 37 (3) 43(5) 

~$ 6,023(5) 40 (2) 55(4) 

$8,790(6) 34 (5) 34(6) 

$55,794(1) 42 (1) 58(2) 

~10,OOl(4) 14(7) 14(7) 

$39,041(2) 35(4) 66(1) 

AC c Accounting 
AR = Architecture 
CE = Civil Engineering 

No. No. 
Admin. Credits SCll 
Costs Requir. Prod. 

- = 

$ 78,451(7) 125 (6) 8,160(1 ) 

$138,470(3) 156 (2) 5,421(3) 
-. 

$139,052 (2) 135 (5) 4,689(5) 
-

$ 93,315(5) 139 (4) 1,861(6 ) 

$311,598(1) 145 (3) 6,695(2) 

$ 79,124(6) 160(1) 1,39~ 7) 
-

$ 101,101 (4) 125 (6) 5,108(4) 

MGE = Mining/Geological 
Engineering 

NU = Nursing 

FTE Enroll. 
bv Level 

LD un 
- - ~.~=i= 

297.1(1) 272.2(1) 

157.2(3) 212.8(3) 

248.6 (2) 142.6 (5) 

9;2(5) 52.4(6) 

-- 233.9(2) 

-- 36.5 (7) 

15.5 (4) 164.0(4) 

PS = Pharmaceutical Sc 
SE = Secondary Educat: 

Note: Data provided by the University's Office of Planning and Budgeting. 



ATORY VARIABLES AND PROFESSIONAL PROGRAMS IN 1980-81. 

.ven 
Classes 

57(3) 

43(5) 

55(4) 

34(6) 
-

58(2) 

14(7) 

66(1) 

:ure 
~ineering 

No. No. 
Admin. Credits SCM 
Costs Requir. Prod. 

.. -

$ 78,451(7) 125 (6) 8,160(1) 

$138,470(3) 156 (2) 5,421(3) 

$139,052(2) 135(5) 4,689(5) 
-

$ 93,315(5) 139 (4) 1,861(6 ) 

$311,598(1) 145 (3) 6,695{2) 
-

$ 79,124(6) 160Cl) 1,39~ 7) 

$101,101(4) 125 (6 ) 5,108(4) 

HGE = Hining/Geological 
Engineering 

NU = Nursing 

FrE Enroll. Course 
by_ Level Credit 

LD un Alloc. 
- -:;- -

3 per 
297.1(1) 272.2(1) course(5) 

2-7 per 
157.2(3) 212.8(3) course(2) 

1-4 per 
248.6(2) 142.6(5) course (3) 

1-4 per 
9.2(5) 52.4(6) course(3) 

2-16 per 
-- 233.9(2) course(l) 

2-4 per 
-- 36.5(7) course (4) 

2-4 per 
15.5 (4) 164.0(4) course(4) 

PS = Pharmaceutical Science 
SE = Secondary Education 

:ovided by the University's Office of Planning and Budgeting. 

! 
No. 

Degrees 
Awarded 

160.5(2) 

68(4) 

68(4) 

38(6) 

136(3) 

46(5) 

199(1) 
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expensive ($40.69/SCH). Pharmaceutical science's ranking appears to 

have resulted primarily from high average faculty salaries and high 

number of credits required for graduation (160) and low rankings in the 

following areas: student-faculty ratio, number of courses (14) and 

classes (14) given, number of seHs produced (1,399), and FTE enrollments 

in upper-division level (36.5). At the same time, pharmaceutical 

science had next to lowest rank (6) in the area of admin~strative costs 

($79,124), a lower rank (4) in expenditures for operations ($10,001), 

and a low overall number of faculty (6.37). Pharmaceutical science is 

an upper-division-only program that experienced a significant decline in 

enrollment when pharmaceutical science was divided into the separate 

departments of pharmaceutical science and pharmacy practice. Total 

course enrollments decreased from 643 to 434 between 1979-80 and 1980-

81, resulting in fewer SCHs being produced. Furthermore, pharmaceutical 

science offers no service courses on the undergraduate level. These two 

factors, enrollment decline and no service courses, in combination with 

high average faculty salaries for the top three faculty ranks, a low 

student-faculty ratio, and low rankings in a number of volume factors, 

appear to have impacted heavily on average costs per SCH in pharmaceuti

cal science. 

Nursing was the second most expensive upper-division program. 

Factors appearing to have contributed most significantly to this ranking 

included the lowest average student-faculty ratio (10:1), the high num

ber of faculty (38) required because of the large number of labor-inten

sive courses given and low student-faculty ratios in laboratory 
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sections, expenditures for operations ($55,794), administrative costs 

($311,598), number of tenured faculty (9), and number of credits re

quired for graduation (145). Factors appearing to have dampened costs 

included relatively low overall average faculty salaries, a high number 

of FTE enrollments (233.9), and a high number of degrees awarded (136). 

Nursing offered three service courses but offered fewer courses in 

1980-81 than in the previous year, resulting in fewer SCHs being pro

duced. The combination of a low student-faculty ratio and a high number 

of faculty more than counterbalance several high volume factor rankings. 

Mining/geological engineering ranked third highest in upper

division costs per SCH ($153.68). Acting to make mining/geological 

engineering's costs high appears to be primarily a low number of degrees 

awarded (38), low student-faculty ratio (13:1), and low number of SCHs 

produced (1,861). The low ranking (7) for expenditures for operations 

($3,709), small number of faculty (6:1), low average faculty salaries, 

and lower administration costs ($93,315) counterbalanced, to some ex

tent, high cost factors. There was no change in the number of courses 

offered by mining/geological engineering between 1979-80 and 1980-81 

although a slight decrease was noted in 1980-81 in total class enroll

ments, thereby reducing the number of SCHs produced. It appears that 

the combination of a low student-faculty ratio and FTE enrollments im

pacted quite heavily on average costs per SCH in mining/geological 

engineering for 1980-81. 

Architecture was the fourth most and also least expensive upper

division program in 1980-81 ($114.33). Here, the largest number of 
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tenured faculty (18), large numbers of high-ranked faculty (8.5 pro

fessors and 7 associate professors), high administrative costs 

($138,470), and a large number of credits required for graduation (156) 

causing proliferation of courses, appear to contribute to high costs, 

whereas low average faculty salar.ies and small numbers of support per

sonnel are counterbalancing forces. The number of tenured faculty and 

of faculty at high ranks are of little cost consequence if these persons 

are relatively low paid. Architecture is a five-year program, with the 

majority·of its required credits in the upper division. Architecture 

offered eight studio courses per semester, one service course (lower 

division) for civil engineering, and a few lower-division courses to 

nonmajors. The studio courses are labor-intensive, with six faculty 

assigned to the second year, five to the third year, four to the fourth 

year, and three to the fifth year. The effects on costs by the large 

number of faculty appear to be counterbalanced by several high volume 

factors, with the result that architecture's average costs per 8CH were 

at the midpoint of all seven programs. 

Civil engineering ranked third least expensive of all programs 

in costs per upper-division 8CH ($109.84). This lower ranking appears 

to have resulted primarily from a high student-faculty ratio (36:1), 

high number of courses (40) and classes (55) given, and second lowest 

number of credits required for graduation (135). Civil engineering 

offered a few laboratory-based courses, and the majority of those of

fered appeared in the lower division; it offered service courses for 

architecture and hydrology students. Civil engineering experienced a 
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slight increase in total course enrollments, yet a decrease in number of 

SCH produced in 1980-81 was noted. It appears that these factors plus 

the high volume factors were influential in producing lower average 

costs per SCH in civil engineering when compared to other programs in

cluded in this study. 

Secondary education ranked second least expensive in upper

division costs per SCH ($63.09). Factors apparently contributing to 

these relatively low costs include a high student-faculty ratio, number 

of SCHs produced (5,108), and number of degrees awarded (199); and 

relatively low number of faculty (13.7), low average faculty salaries, 

lower administrative costs ($101,101), and low number of credits re

quired for graduation (125). Acting in the opposite direction would 

appear to be a relatively high number of tenured faculty (13), large 

expenditures for operations ($39,041), and relatively low number of FTE 

enrollments (164). Approximately one-half of expenditures for opera

tions can be attributed to stipends paid for cooperating teachers who 

supervise student teachers in the field. Secondary education added 

classes in 1980-81 yet experienced a slight decrease in total course 

enrollments. Secondary education offered service courses in the areas 

of home economics, business, art, music, elementary and mathematics 

education, reading, library science, and audio-visual laboratory. The 

combination of these facts and the high student-faculty ratio and number 

of degrees awarded probably explain why average costs per SCH in sec

ondary education were lower than in five programs previously discussed. 
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Accounting ranked seventh (and least expensive) of all programs 

in average costs per upper-division SCH ($40.69). Accounting's high 

average student-faculty ratio (71:1), number of classes offered (57), 

number of SCHs produced (8,160), FTE enrollments (272.1), and large 

number of degrees awarded (160.5) seem to explain its low costs. Ac

counting also ranked low in expenditures for operations ($3,468), 

administrative costs ($78,451), and in number of credits required for 

graduation (125). Accounting offers only lecture courses, which are not 

labor intensive. Offering more classes in 1980-81 than in the previous 

year, the program experienced an increase in total course enrollments. 

Accounting offered service courses for students with the following 

majors: renewable natural resources, home economics, educational ad

ministration, industrial engineering, public relations, law enforcement, 

corrections, health services, water resources administration, and agri

cultural business. These facts, in combination with very high rankings 

on the majority of volume factors, impacted heavily on average costs per 

SCH in accounting, making it the least expensive of all seven programs. 

In summary, it appears that student volume factors impact more 

heavily on average costs per SCH than do numbers of tenured faculty, 

average faculty salaries, expenditures for operations, and administra

tive costs. Included in student volume factors are service courses. 

Programs that provide service courses are apt to experience an increase 

in total SCHs produced. The result may be an overall decrease in cost 

per SCH. Programs receiving the benefit of service courses may produce 

fewer total SCHs, resulting in increased costs per SCH. Additional 



evidence to support the impact of student volume factors on costs is 

presented in the following section (see page 99). Seemingly, the key 

to lower costs is to be found in increasing enrollments while keeping 

faculty numbers down. 

Spearman Rank Correlation Coefficient 

Table 5 explanatory variables were ranked across all seven 

programs. Since the data were ordinal and the sample size was small, 

the Spearman rank correlation coefficient was selected for use. This 

non-parametric statistical test compared two sets of ordinal data and 

is used to determine the degree of equivalence between the data sets. 

The test employs the formula r 
s 

1-6LD2, where the correlation 

N
3 

-N 

coefficient r is determined by squaring the differences in rankings 

across each observation, multiplying this value by 6 and dividing by 

the cubed value of N, minus N (Tuckman 1978, p. 271). Correlation 

between the two sets of data may range between -1.00 and +1.00, with 

negative signs indicating that the paired ranks are in opposite order 

and with positive signs indicating that the paired ranks are in the 

same order. Significant levels for a Spearman rank correlation co-

efficient (one-tailed test) having a sample size of seven (7) are 

.714 (p .05) and .893 (p = .01). 

The tests were performed on the several individual or weighted 
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averages of explanatory variables and the ranked cost data contained in 

Table 4. The results are shown in Table 5. Two independent variables 

require elaboration. To ease interpretation,_ the distribution of 



TABLE 5. SPEARMAN RANK CORRELATION COEFFICIENTS FOR AVERAGE 
TOTAL COSTS PER STUDENT CREDIT HOUR IN EACH PROGRAM 
ACROSS SELECTED EXPLANATORY VARIABLES. 

Aver Cost Varia.bles per SCH 

- .86 Student-Faculty Ratio 

- .45 No. Tenured Faculty 

- .18 Professor/Associate Professor 

- .25 Average Faculty Salary/Rank 

.36 Expenditure for Operations 

. 00 No • Courses Given 

- . 57 No • Classes Given 

.04 Administrative Costs 

.88 No. Credits Required 

- .43 No. SCH Produced 

- .20 FTE Enrollment = Lower Division 

.54 FTE Enrollment = Upper Division 

.54 Course Credit Allocation 

.70 No. Degrees Awarded 

Critical values of r: The Spearman Rank 
s 

Correlation Coefficient 

Significance Level (one-tailed test) 

N = 7 .05 I .01 
.714 .893 

97 



faculty by ranks was reduced to a weighted average of the number of 

professors and associate professors and faculty salaries were reduced 

to a weighted average for all ranks. 
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Two correlations exceeded the .05 level of significance; average 

costs per SCH and student-faculty ratio (-.86) and number of credits 

required for graduation (.88). The -.86 correlation between average 

costs per SCH and" student-faculty ratios indicates the higher the 

student-faculty ratio, the lower the average cost per SCH. The high 

positive correlation between average costs for number of credits re

quired for graduation appears to be a statistical artifact. The explan

ation may be co-variance of costs with a number of factors, such as low 

student-faculty ratios. 

One other correlation was quite high though nonsignificant: 

that between average costs and the number of degrees awarded (= .70). 

The greater the number of degrees awarded, the more likely costs will 

be high. 

Five Spearman rank correlations between .54 and -.1.3 were 

achieved, suggesting possible though not demonstrable relationships 

for this small sample. FTE enrollment in upper-division level and 

course credit allocation both correlate with costs per SCH at .54. The 

larger the FTE enrollment in upper division, the higher costs are likely 

to be. When courses are allocated large numbers of credits, costs per 

SCH are apt to be high. Number of classes given correlates with costs 

per SCH at -.57; the more classes given, the lower average costs per 

SCH will be. Number of tenured faculty correlates with costs per SCH 
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at -.45, indicating an inverse relationship between low costs and number 

of tenured faculty. The higher the number of tenured faculty, the lower 

will be average costs per SCH. The fact that programs with larger num

bers of tenured faculty had lower average total costs appears to be an 

artifact. Architecture and secondary education have eighteen and thir

teen tenured faculty (high numbers), respectively, yet average faculty 

salaries for each program were relatively low. It is usually antici

pated that tenured faculty receive higher salaries. In this case, sev

eral programs had tenured faculty with lower average salaries than would 

have been expected. Number of SCH produced and costs correlate at -.43; 

when a large number of SCHs are produced, the lower will be average 

costs per SCH. The remaining correlations range from -.25 to .04, 

indicating a slight negative or positive correlation or absence of any 

correlation whatsoever. 

In summary, only two variables exhibited significant correla

tions with costs per SCH: student-faculty ratio and number of credits 

required for graduation. Four other variables showed correlations 

approaching the .05 level of significance. All six of these variables 

contained volume-related factors. Volume-related factors appear to 

impact more on average costs per SCH than do faculty-related factors 

(number of tenured faculty, faculty rank mix, average faculty salary 

per rank). Attention to volume factors such as student-faculty ratio, 

FTE enrollments, and number of classes offered appear potentially to be 

most significant in lower average costs per SCH. 
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Impact on Costs by Internal and External Forces 

This subsection of the chapter discusses the impact of groups 

and organizations, plus other concerns, on program policy issues and/or 

decision factors. Put simply, an explanation is sought for why faculty 

loads, student-faculty ratios, etc., exist as they do? The subsection 

is broken down into two parts. The first part reflects the views of 

administrators (deans or department chairpersons) concerning the impact 

of six groups or organizations on eight policy issues. The second part 

presents, from a literature review, the impact of some of the same 

organizations, plus other external forces, upon fifteen program decision 

variables. 

Administrators' Views 

The mean values for the six columns in Table 6 show that faculty 

groups were assessed by administrators as being the most important 

forces in establishing answers to policy issues listed on the left 

margin of the table. On a scale of one (1) to four (4), with four being 

the most influential, the mean value for faculty members' influence on 

the policy issues was 3.19; the second most important group was faculty 

committee(s) with a mean value of 2.71. Following were accrediting 

agencies (2.26), state regulatory boards (1.63), and professional 

associations (1.53). 

Tables 6a-6g (see Appendix IVa-IVg) contain comparable data 

for each of the seven programs in this study and reveal some important 

differences. Consistent with the overall pattern,. the administrator 

for accounting (Table 6a) selected internal groups as more influential 



TABLE 6. IMPACT OF SIX GROUPS OR ORGANIZATIONS ON EIGHT POLICY 
ISSUES AS VIEWED BY PROGRAM ADMINISTRATORS. 

(1) (2) (3) (4) (5) 
State 

Faculty Faculty Regulatory Accrediting Professional 
Policv Issues Members . Committees Board Aa-encv A!';sociations 

No. of credits 3.71 3.14 2.00 3.14 1.85 
required for graduation 

No. of credits 3.71 3.14 1.71 2.42 1.42 
assigned to each course 

Course content 3.85 3.00 2.00 2.57 2.00 

Current admissions 3.00 3.42 1.28 1.85 1.57 
criteria for program 

Student-faculty ratio . 2.57 2.14 1.85 2.00 1.28 

No. of faculty 2.42 1.57 1.85 2.00 1.42 
in the program 

Section size in 2.85 2.00 1.14 1.71 1.28 
the program 

Total no. of courses offered 3.42 3.28 1.28 2.42 1.42 
in baccalaureate program 

x+ 3.19 2.71 1. 63 2.26 1.53 
----- ---- ----- - -- --

(6) 

Other 
(Rxnlain) 

0.85 

0.85 

0.57 

0.71 

0.85 

1.14 

0.71 

0.71 

0.79 

Scale: Very Influential = 4.0, Moderately Influential 3.0, Slightly Influential 2.0, Not 
Influential = 1.0. 

X+ 

2.44 

2.20 

2.33 

1. 97 
I 

1. 78 

1.77 

1. 61 

2.08 

.... 
o .... 
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factors than external groups or organizations on program policy issues; 

faculty groups and university administration impacted more heavily than 

accounting's accrediting agency, professional ass0ciation, or state 

regulatory board. Architecture (Table 6b) presented a similar pattern, 

with faculty groups judged as exhibiting very influential scores (4.0) 

and the accrediting" agency only minimally influential scores (1.6). 

Apparently, the state regulatory board and professional associations 

were judged to have no impact on policy in architecture (scores = 1.0). 

Civil engineering (Table 6c) was the only program selecting an external 

organization (accrediting agency with a value of 3.1) as being more 

important than any other organization or group on policy issues. The 

administrator for civil engineering dio feel faculty member(s) exerted 

a relatively strong influence, with a mean value of 2.9. Interestingly, 

mining/geological engineering (Table 6d) utilizes the same accrediting 

agency as civil engineering yet gave the agency a score of 1.9, indi

cating a minimal impact by accreditation all policy issues. Administra

tors of mining/geological engineering, nursing (Table 6e), and 

pharmaceutical science (Table 6f) all felt that internal groups (faculty 

members and committees) exerted more influence on program policy issues 

than external groups or organizations. Among these three programs, 

nursing exhibited higher mean values for faculty members and committees 

(4.0 and 3.5, respectively) than the other two programs. The nursing 

administrator also felt nursing's accrediting agency and state regula

tory board influenced policy issues more significantly than was the 

case in mining/geological engineering and pharmaceutical science. 



103 

Secondary education (Table 6g) felt that faculty committee(s) impacted 

more on policy issues than any other group or organization. 

Overall, accounting and nursing administracors selected very 

influential (4.0) and moderately influential (3.0) scores more fre

quently for groups and organizations than did administrators of other 

programs, but accounting's mean score (2.6) was higher than nursing's 

(2.4). The architecture administrator selected very influential scores 

more frequently than all other programs, yet architecture ended up with 

a grand mean score of 2.1 because three of the six groups or organiza

tions were judged to have no influence on policy issues whatsoever. 

Smaller grand mean scores were found in the remaining programs, indi

cating lesser overall impacts of groups or organizations on program 

policy issues. 

When row means in Table 6 were assessed, data of some interest 

were obtained. The lower mean values for rows than for columns indicate 

the existence of more consistency in terms of what group or organization 

makes the impact than on which policies receive that impact. The policy 

issue that was judged to receive the most impact by the six groups or 

organizations was number of credits required for graduation (X = 2.44). 

Other policy issues with fairly high values were course content 

(X = 2.33) and total number of courses offered in the baccalaureate 

program (X = 2.08). All other values were below 2.0 (minimal influence 

overall). Among the programs, accounting and nursing exhibited higher 

overall row mean scores (3.0 and 2.57, respectively) than column means. 

This finding indicates groups or organizations were judged by 
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administrators to be more consistent for these two programs in what they 

impacted on than who had the stronger impact. 

In summary, faculty members and committees were judged by pro

gram administrators to have had more impact on policy issues overall 

than had external organizations; however, accounting, civil engineering, 

nursing, and pharmaceutical science all designated their accrediting 

agencies as important organizations. Also, in two programs (accounting 

and nursing), more consistency was noted in what policy issues were 

impacted on than by whom. In the view of administrators, individual 

faculty members and committees have important shared authority. But 

the units' combined professional personnel, administrators and faculty, 

are not totally autonomous in these matters either. External organiza

tions such as accrediting agencies have significant influence, too, 

with major variations occurring by unit. 

Literature's View 

Table 7 exhibits impact on fifteen explanatory variables or 

p~licy issues by external forces as indicated in the literature. It 

should be recognized that the process of data collection was not 

comparable to the interview process where an answer was obtained for 

each item. If no reference was made to the item in the literature, no 

value was assigned. One may not assume that the absence of a value 

necessarily implies lack of concern by an organization on the relation

ship between a variable or policy issue and external force, such as 

supply and demand. Rather, the absence of a value merely reflects the 



TABLE 7. IMPACT OF FIVE EXTERNAL FORCES ON SELECTED E:X:PLANATORY VARIABLES 
OR POLICY ISSUES AS DETERMINED BY LITERATURE REVIEW. 

. , . , • # • # # 

Credentialing 
1. Licensure 

Explanatory Variables/ 2. Registration Supply/ Professional Special Studies Accrediting 
Policy Issues 3. Certification Demand Associations and Reports Agency 

1. Student Mix 1,00 1.00 1.00 1.28 2.14 
2. Student-Faculty 

Ratio 1.00 1.28 1.14 1.57 1.28 
3. Number of 

Tenured Faculty 1.00 1.00 1.00 1.00 1.00 
4. Section Size 1.00 1.57 1.00 1.00 1.00 
5. Total Number of 

Courses Offered 1.00 1.28 1.14 1.14 1.00 
6. No. of Credits 

Required for 
Graduation 1.00 1.00 1.00 1.00 1.00 

7. Course Credit 
Allocation 1.00 1.00 1.00 1.00 1.00 

8. Faculty Rank Mix 1.28 1.50 1.28 1.71 2.42 
9. Support Staff 1.28 1.00 1.28 1. 57 2.85 

10. Technical Staff 1.28 1.00 1.28 1.57 2.71 
11. Faculty Load 1.28 1.57 1.85 1.57 2.42 
12. Supplies, Equipment 

Used for Instruction 1.28 1.57 1.14 1.57 2.85 
13. Admissions Criteria 1.57 1.42 1.42 2.00 2.71 
1-4. Faculty Salaries, 

Benefits 1.28 1.57 1.57 1.71 1.28 
15. Administrative Costs 1.00 1.00 1.00 1.00 1.00 

Xi 1.08+ 1. 25+ 1.20+ 1. 37+ 1.77+ 

Scale: Easily Recognizable Relationship 3.0, Possible Relationship 2.0, No Relationship 

X+ 

1.28 

1.25 

1.00 
1.11 

1.11 

1.00 

1.00 
1.64 
1.60 
1.57 
1. 74 

1.68 
1.82 

1.48 
1.00 

1.0 
...... 
o 
\J1 



absence of some official statement by an organization or group in 

readily available organization or group literature. 
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The only external force with any substantial and consistent 

importance, from the review of the literature, is the accrediting 

agency, with a grand mean of 1.77 (a possible relationship). The re

maining forces were seen to exhibit very minimal impact on the explana

tory variables or policy issues that appear in the left margin of the 

table. A possible relationship was evident from the literature 

distributed by accrediting agencies for architecture, civil and mining/ 

geological engineering, and pharmaceutical science. Nursing was the 

only program for which a possible relationship existed between another 

external force (credentialing) and an explanatory variable or policy 

issue. The remaining external forces indicated minimal or no impact 

across all seven programs. 

From the row means in Table 7, stronger relationships appear to 

be suggested. Means for seven rows approach a possible relationship. 

These include one policy issue: admissions criteria (1.82), and six 

explanatory variables: faculty load (1.74), supplies and equipment used 

for instruction (1.68), faculty rank mix (1.64), support staff (1.59), 

technical staff (1.57), and faculty salaries and benefits (1.48). The 

remaining explanatory variables or policy issues were apparently not 

influenced by (or had very slight relationships) with external forces, 

as reflected in the literature. Tables 7a through 7g (see Appendix Va 

through Vg) contain comparable data for the seven programs. 
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Pharmaceutical science (Table 7f) appeared to be the most 

heavily impacted, with six values above possible relationships among 

the fifteenth explanatory variables or policy issues. Nursing (Table 

7e) followed with two values equal to or beyond possible relationships 

(2.0) and another nine values between 1.8 and 1.4. Of all seven pro

grams, architecture (Table 7b) showed the lowest overall row scores. 

In summary, the review of the data in the literature suggested 

existence of a very slight relationship between five external forces 

and fifteen explanatory variables or policy issues across the seven 

programs considered collectively. Accrediting agencies appeared to be 

a significant external force, exhibiting possible relationships for 

four programs and very slight relationships for three programs. This 

analysis tends to substantiate the views of program administrators that 

accrediting agencies impact on costs in professional education programs; 

however, weak statements in the accreditation agency literature suggest 

an overstatement of accreditations importance by administrators. 

Answers to the three research questions, obtained from the 

analysis of Tables 3 through 7, were as follows: 

1. How much do instructional costs vary among selected 

baccalaureate-level professional programs? 

Direct costs in lower-division SCH for 1980-81 varied from 

$70.40 in secondary education to $14.70 in accounting, a ratio of 4.8:1. 

In upper-division SCH, direct costs varied from $137.64 in pharmaceuti

cal science to $31.08 in accounting, a ratio of 4.4:1. Indirect costs 

in lower-division SCH for the same period ranged from $37.59 in 
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secondary education to $8.87 in accounting, a ratio of 4.2:1. In upper

division SCH, indirect costs ranged from $56.56 in pharmaceutical 

science to $9.61 in accounting, a ratio of 5.9:1. Total costs per 

lower-division SCH for 1980-81 varied from $107.99 in secondary educa

tion to $23.57 in accounting, a ratio of 4.6:1. In upper-division SCH, 

total costs ranged from $194.20 in pharmaceutical science to $40.69 in 

accounting, a ratio of 4.8:1. 

2. What factors account for instructional cost variations in 

selected baccalaureate-level professional programs? 

Table 4 contains factors accounting for instructional cost 

variations. These factors were extrapolated from a review of the liter

ature pertaining to instructional costing studies. Included among these 

factors are student-faculty ratio, number of tenured faculty, faculty 

rank mix, average faculty salary per rank, number of faculty assistants, 

number of class sections given, administrative costs, number of credits 

required for graduation, number of SCH produced, FTE enrollment, and 

number of degrees awarded. Results of the Spearman rank correlation 

(see Table 5) indicate strongly positive correlations between two fac

tors and average costs per upper-division SCH, as well as six positive 

or negative correlations, suggesting possible though not demonstrable 

relationships for this small sample. 

3. What forces impact on these factors? 

Analysis of Table 6 indicated that faculty members and commit

tees were judged by program administrators to have impacted more heavily 

on policy issues overall than had external organizations. However, four 
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programs did designate their accrediting agencies as important organiza

tions. The only external force in Table 7 with any substantial and 

consistent importance is the accrediting agency. 

Reflecting back upon the framework stated in Chapter I, several 

observations can be made. The desire of programs in higher education 

institutions to achieve educational excellence ties in with Bowen's 

revenue theory of costs. The curriculum design of each program included 

in this study indicates how the programs strive for educational excel

lence; therefore each program will spend what money it receives in order 

to meet that goal. Tables 3 and 4 present the component parts of cost 

data for each program and how monies allocated to programs by the uni

versity were spent. 

Tables 4 through 7 relate to the environmental, volume, and 

decision factors as defined by Robinson, Ray, and Turk which served as 

the framework for analysis. Tables 3 and 4 identified the direct and 

indirect components. 

Table 4 contained environmental, volume, and decision factors 

as they related to average costs per upper-division SCH in each program. 

Table 5 indicated relationships between some of these factors and 

average costs per SCH. Tables 6 and 7 provided information pertaining 

to external environmental forces and the assessed impact of these forces 

on program policies. 

The theoretical framework of Robinson, Ray, and Turk provided 

a sound base for analyzing instructional cost data, as well as internal 

and external factors that impact on program costs. Utilization of this 
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framework should provide administrators with a more comprehensive view 

as to why their program costs are what they are and permit them to 

evaluate the potential impacts of a major policy change on program 

costs. 



CHAPTER V 

SUMMARY AND DISCUSSION 

Summary 

The purpose of this study was to determine unit instructional 

costs and analyze the extent to which these costs differed among 

selected baccalaureate-level professional programs in a public Research 

I university. The study was exploratory in nature. Interest was 

focused on the internal and external forces that impact on instructional 

costs in seven programs granting first professional degrees. Due to 

changing enrollment patterns, inflation, and decreasing revenues, higher 

education is in a state of flux. Recent national enrollment projections 

are that enrollments will begin to decline starting in 1982-83. The 

projected declines emanate largely from the decreasing number of 18 

year olds, who are the traditional college age freshmen. 

Double-digit inflation had produced fiscal stress in higher 

education, with an increase of more than 18 percent between 1979 and 

1981 in the cost of goods and services purchased by institutions. In

flation has, in most instances, eliminated growth in state appropria

tions to higher education institutions, as measured in constant dollars. 

Faced with declining state revenues and projected enrollment 

declines, legislators sometimes ask two fundamental questions: 1) Why 

are increased appropriations for higher education institutions needed, 

when enrollment projections indicate a decline? and 2) Where in the 
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public sector will the state realize the maximum benefit from any new 

dollars expended? These two questions have broad implications for 

program planning and development in publicly financed institutions of 

higher education. 

The research questions developed to consider the extent to 

which and reasons why unit instructional costs differed among seven 

professional programs of study were as follows: 

1. How much do instructional costs vary among selected 

baccalaureate-level professional programs? 

2. What factors account for instructional cost variations 

in selected baccalaureate-level professional programs? 

3. What forces impact on these factors? 
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Underlying the study was the assumption that factors affecting 

costs could be identified from examination of documents and institu

tional data and from interviews with unit administrators. Data collec

tion was in four phases. Phase I utilized a questionnaire requesting 

that program administrators designate the degree of influence six groups 

or organizations had on eight program policy issues relating to their 

baccalaureate programs. Phase II involved interviews of program admin

istrators in order to gain data not available elsewhere. Phase III 

collected data from the institutional research office. Phase IV in

volved gathering and examining information from specialized accrediting 

agencies, professional journals, state regulatory boards, and self-study 

reports. 
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Data were primarily descriptive in nature. First, costs for the 

seven programs were calculated on a per student credit hour basis, and 

programs were ranked from low to high. Then factors hypothesized to 

impact on costs were juxtaposed with the cost data so that possible 

relationships could be examined. After this, rank order correlation 

coefficients were calculated and viewed for the ranked cost and ranked 

explanatory factor data. Finally, forces hypothetically impacting on 

the factors that drive costs were examined by reference to mean res

ponses by administrators and to information contained in the literature. 

The data from all four phases provided responses to the three research 

questions concerning unit instructional costs in selected baccalaureate

level professional programs of study. 

Total costs in upper-division student credit hours in 1980-81 

were highest for pharmaceutical science and lowest for accounting. 

Nursing, mining/geological engineering, architecture, civil engineering, 

and secondary education followed in descending order. Indirect costs 

were highest for pharmaceutical science and lowest for accounting. 

Following in descending order were mining/geological engineering, 

nursing, civil engineering, architecture, and secondary education. 

Rank-order comparisons of average costs per upper-division 

student credit hour across explanatory variables in 1980-81 were highest 

for pharmaceutical science and lowest for accounting, with nursing, 

architecture, mining/geological engineering, secondary education, and 

civil engineering following in order from high to low. Volume-related 

factors appeared to impact more heavily on average costs than did 
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faculty-related or other factors. Low cost programs ranked consistently 

high on a majority of volume factors but varied in rank relative to fac

ulty and other factors. High cost programs ranked consistently low on a 

majority of volume factors and varied in rank for both faculty and other 

types of factors. 

Correlation coefficients calculated for ranked cost and ranked 

explanatory factor data resulted in two correlations exceeding the .• 05 

level of significance. The -.82 correlation between average costs per 

student credit hour and student-faculty ratios indicated that the higher 

the student-faculty ratio, the lower the ranked average costs per stu

dent credit hour. As mentioned previously, the .88 correlation between 

average costs and number of credits required for graduation appears to 

be an artifact, apparently resulting from the co-variance of a number of 

factors. 

Interview responses by program administrators were used to 

consider the forces impacting on the factors that drive costs. Accord

ing to administrators, internal groups impacted more heavily on program 

policy issues overall than did external groups or organizations. Means 

for groups or organizations were higher than those for the policy is

sues, indicating greater consistency by program in terms of who impacts 

than on what they impact. Accrediting agencies demonstrated a slight 

to moderate influence on program policy issues. 

Mean responses obtained from information contained in the 

literature indicated that the accrediting agency was the only external 

force with substantial and consistent significance to costs. This 



finding substantiates program administrator views that accrediting 

agencies influence costs in professional education programs. The 

degree of influence is unclear. 

Discussion 
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The discussion section presents the major conclusions of this 

study. The key finding in regard to costs will be considered first, 

followed by why it is important to understand the concepts of vari

ability and consistency as they relate to program costs. Next is an 

analysis of why program costs varied among programs and why costs were 

similar. 

Key Finding 

Costs increase or decrease on special, not routine, matters. 

Most cost factors simply increase incrementally each year. Notable 

unit cost changes occur when a new policy direction is adopted. Cost 

changes also occur when contribution of state funds ceases, as was the 

case with pharmaceutical science and nursing. 

From this one can draw a major conclusion: in relative terms, 

costs are very stable. Factors inherent in each program act in concert 

to maintain constancy in cost relationships. Only a major policy change 

is likely to impact on costs. Program administrators should construct 

a system of cost analysis that is tailored to fit the types of decisions 

they must make. This system should permit administrators to assess the 

potential impact of proposed policy changes on program costs. 
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Variability and Consistency 

Variability and consistency have been explored across the seven 

baccalaureate-level programs. Variability among programs means that 

costs are dissimilar. Implicitly this means that it is possible to 

alter costs. This tendency to vary results from program heterogeneity 

and diversity. In conventional economic terms this means that there are 

many ways to construct the production function, i.e., many ways to com

bine inputs. Consistency refers to uniformity, regularity, and 

stability. The tendency for costs for each program to be consistent 

over time lends support to the major finding of this study: that 

relative program costs are very stable. 

Variability 

Cost variations per student credit hour result from higher 

education institutions serving widely varied clientele. In order to 

serve these clientele, institutions diversified their program offerings. 

The more diversified program offerings were, the more likely would 

heterogeneity exist among institutions, and the more likely were cost 

variations to be found. 

Cost variations among institutions can also be explained by 

institutional differences in the production function and market supply 

function. Leslie and Brinkman (1980, p. 56) referred to the production 

function as the technical relationship between a combination of inputs 

and the level of output. An example of the production function in 

higher education would be the number of faculty employed to provide 
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educational services for a specified number of students. The market 

supply function specified the prices of those inputs used in the pro

duction process. Average faculty salaries provide an example of a 

related input price. The production function and market supply function 

lend themselves to the analytical framework of this study and provide 

another example of why costs vary among institutions. 

Brinkman (1981) reflected on the fact that major research 

universities tend to be complex by their very nature. Unit costs re

sulting from institutional complexity are likely to be relatively high 

unless a substantial enrollment base exists to distribute these costs. 

Institutional complexity implies the existence of diversification; 

therefore, institutional complexity, like diversification, promotes 

cost variations among institutions and programs within these institu

tions. 

Direct, indirect, and total costs per student credit hour may 

vary from program to program. In this study, variability was noted in 

the area of total costs from 1978-79 to 1980-81. Accounting and phar

maceutical science exhibited increases in total costs in 1979-80, 

followed by decreases in 1980-81, whereas mining/geological engineering 

and secondary education had decreases in 1979-80 followed by increases 

in 1980-81. Architecture, civil engineering, and nursing were the only 

programs exhibiting increases in both years. In some instances, 

increases in total costs were small and in others they were large. 

The same finding was true for decreases in total costs. In order to 

determine why total costs varied, one would have to examine direct and 
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indirect costs in programs to arrive at an explanation for variation 

among programs in total costs per student credit hour. According to 

Balderston (1972, p. 5) unit costs varied because of different student 

levels, volume of student flow, base investment, and overhead. Average 

costs varied among the seven programs included in this study as a re

sult of their rankings on these, plus other, factors. 

Bowen (1980, p. 127) stated that serious problems exist when 

an institution declares that cost differences result from differences 

in programs. He felt that the picture is not clear whether expensive 

programs are a result or cause of high costs. According to Bowen, if 

high cost programs are mandated by accrediting bodies or public agen

cies or if proof exists that these programs are essential in order to 

provide high quality education, then programs can claim that their costs 

are high because of curriculum designs. In a time of budget cuts, how

ever, institutions cannot continually support program requests for 

budgetary increases without a concomitant increase in productivity. 

Therefore, high cost programs should attempt to increase their produc

tivity by increasing student-faculty ratios in the form of larger 

classes, alternative teaching methods, increased teaching loads, or by 

decreasing the number of faculty. 

Variations in program costs may be explained by institutional 

policy commitments to comfortable size and quality, differences in 

disciplinary composition of programs, and the presence of programs with 

high resource costs because they are in transition (Balderston 1972, p. 

8). In the present study, interviews with administrators were useful 
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in understanding internal responses to increases in demand for student 

placement and increases in costs as a result of changes in curriculum 

design. Accounting experienced increased demands for student placement 

resulting from an enlarging job market. Because accounting is taught 

by lecture method, the number of lecture sections was increased, and 

sections were enlarged to accommodate the increased enrollment without 

a concomitant increase in the number of faculty; this acted to keep 

accounting's program costs low. As Balderston (p. 10) has noted, the 

mode of instruction utilized will increase or decrease unit costs. 

Nursing's response to demand for student placement included 

creation of selective admissions criteria as well as a decision to 

increase the number of registered nurses in the baccalaureate program. 

Responses such as these are feasible when demand is high. Although 

selective admissions criteria may reduce numbers admitted, it produced 

a low attrition rate within the nursing program. Brown (1979, p. 22) 

analyzed attrition rates in baccalaureate nursing programs and'dis

covered that students enrolling in their freshman year exhibit an 

attrition rate of 28 percent, while students enrolling in their junior 

year had an attrition rate of only 7 percent. Brown felt that attrition 

rates were significant to costs and were too often overlooked. From 

Brown's thesis, one could say that average costs per student credit 

hour in nursing are likely to be lower when attrition rates are low. 

Increasing the number of registered nurses reflected program response 

to demand for additional nurses with baccalaureate degrees. Placement 

of additional registered nurses without adding to the faculty number 
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was one method of combining inputs. It also tempered, to some extent, 

the average cost per student credit hour in nursing. 

If enrollments decline, programs almost certainly will exper

ience increases in instructional costs unless the number of faculty is 

reduced. Civil and mining/geological engineering and secondary educa

tion experienced enrollment decreases, primarily due to the job market 

in these fields. Civil engineering responded in part by teaching three 

college-wide courses, thereby increasing course enrollments and bal

ancing losses experienced when the number of student majors decreased. 

Mining/geological engineering experienced a decline in enrollments in 

the mining component and a slight increase in the geological component. 

The program administrator felt that enrollments for mining/geological 

engineering followed general engineering swings. He also felt that, 

with some publicity, mining engineering would increase enrollments. 

However, when the Western Interstate Commission on Higher Education 

(WICHE) asked deans of fifteen western engineering schools how their 

schools could respond to the demand for new engineering graduates, most 

stated that they could not do so because of not being able to find 

faculty replacements (WICHE Reports on Higher Education in the West 

1981, pp. 11-12). If demand for qualified faculty is high, in order to 

compete successfully administrators will have to offer salaries that 

encourage these individuals to accept faculty positions. WICHE sug

gested that engineering programs look elsewhere for additional 

resources or find ways to continue operating with what they have. 

Other WI~~E suggestions included creation of an extensive program 
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sponsored by the federal government to support graduate engineering 

fellowships; centers of excellence in certain fields; closer cooperation 

among industry, government, and education; and innovations in educa

tional technology. 

Secondary education began to experience a decline in enrollment 

several years ago. A loss of 2.5 faculty positions and an increase in 

the number of laboratory courses counterbalanced, to a certain extent, 

enrollment declines. Pomeroy (1975, pp. 199-200) suggested, among 

other things, that teacher education programs deal with the issue of 

supply and demand by eliminating nonproductive courses, shifting empha

sis to areas of documented shortages, and demonstrating cost-effective 

and societal values of educational programs. 

Program decisions pertaining to curriculum design will influence 

instructional costs and may cause programs to vary. All other factors 

equal, if a program decides to consolidate its offerings into the upper 

division, one would expect lower costs as a result of increases in class 

sizes. Yet, the two upper-division-on1y programs in this study exhib

ited the highest average costs per student credit hour in upper-division 

level. An explanation of why costs were high follows. Pharmaceutical 

science requires 160 credits for graduation, 97 of which are in the 

upper division. Nursing requires 145 credits, with 71 nursing credits 

in the upper division. Architecture is the fourth most expensive pro

gram. Though not an upper-division-only program, architecture requires 

the second-highest number of credits for graduation (156), 94 of which 

are in the upper division. When programs require a large number of 
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upper-division credits in their respective disciplines for graduation, 

place the majority of those credits in the upper-division level and com

bine this with lower student-faculty ratios, program resources are 

spread across more credits, efficiency is diminished, and costs will be 

high. If credits required for graduation cannot be reduced, administra

tors may encourage faculty to offer more service courses or open more 

courses to nonmajors, thereby increasing student-faculty ratios. 

Another explanation for high average costs per student credit 

hours in upper-division-only programs lies in the fact that the gradua

tion credit requirements co-vary with other variables. For instance, 

programs requiring a large number of credits for graduation also offer 

a significant number of upper-division courses with increased techno

logical components. Combining a large number of credits for graduation 

with lower student-faculty ratios in a significant number of upper

division required courses produces high costs. It appears that 

upper-division costs are driven up by program characteristics. 

When it divided into two separate departments, pharmaceutical 

science provided another example of how a program decision influenced 

instructional costs. This decision to split the department resulted in 

lowering the enrollment in pharmaceutical science, cutting the number 

of classes and courses offered, and producing fewer student credit 

hours. Combined with the fact that pharmaceutical science had the 

highest average salaries for the top two faculty ranks and low student

faculty ratios, it was not surprising that pharmaceutical science was 

the most expensive program. 



In comparison, nursing offered a large number of courses and 

classes, produced the second largest number of student credit hours, 
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and had the second highest number of FTE enrollments in the upper divi

sion. It was the large number of faculty or low student-faculty ratio 

that produced high average costs per student credit hour in nursing, 

since average salaries for the top two faculty ranks were only at the 

midpoint range. This large number of faculty emanated from the teaching 

methods selected and laboratories that were judged to require close fac

ulty supervision. Other factors related to average costs per student 

credit hour in nursing include the cost of laboratory supplies, high 

number of contact hours in laboratory settings, and the large number of 

laboratory hours required. The latter two of these cost factors require 

further elaboration. How costs are impacted by the high number of con

tact hours can be seen by the following example. Nursing 387, a sixteen 

credit lecture and laboratory-based course, is offered in the last sem

ester of a student's program. Four of the sixteen credits are attribu

ted to four lecture hours. Twelve credits are devoted to laboratory 

(clinical) hours. The total number of hours spent by students in the 

clinical setting under faculty supervision in this course per week is 

thirty-two. During the clinical component, students provide nursing and 

health care for an average of three to four individuals or more with 

complex health problems. The intensity of care provided these indiv

iduals and the necessity for careful supervision resulted in the average 

laboratory student-faculty ratio of 8.5:1 and contributed to higher 

instructional costs. 
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The large number of credits assigned to nursing courses impacts 

on both student credit hour production and costs. Nursing utilizes a 

ratio of one credit for every hour of lecture and one credit for every 

three hours of laboratory when allocating course credits. An eleven 

credit course that is comprised of six hours of lecture and fifteen 

hours of laboratory will have six credits allocated for lecture and five 

for laboratory. The laboratory portion acts as a deterrent to student 

credit hour production and increases costs as a result of the large num

ber of hours devoted to laboratory-based learning combined with low 

student-faculty ratios. Since a significant number of hours are spent 

in the laboratory-based component, nursing could review this component 

to determine whether some portions are, in fact, lecture. For example, 

some clinical conferences include presentation of material by special

ists from various health care areas. This type of a conference is 

similar to a seminar, and seminars receive more credit than laboratory

based learning. Adding to the lecture component will reduce the influ

ence of the laboratory component on instructional costs and produce an 

increase in faculty teaching load in class hours. At the same time, 

adding to the lecture component reduces time for student learning in the 

laboratory and may compromise student learning experiences. 

Consistency 

In general, program costs demonstrated patterns of consistency. 

Accounting, architecture, mining/geological engineering, pharmaceutical 

science, and secondary education consistently decreased their inairect 

costs per student credit hour. Reductions in indirect costs for 
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accounting and secondary education are related to the large number of 

service courses added by both programs. These courses resulted in 

increased course enrollments and decreased per SCH indirect costs. 

Architecture's reduction in indirect costs may have resulted in part 

from a reduction in expenditures for capital improvements and in part 

from an increase in course enrollments. Mining/geological engineering's 

reduction in indirect costs resulted in part from the combination of two 

departments, plus the fact that more student credit hours were produced. 

Pharmaceutical science experienced a reduction in indirect costs per 

student credit hour following the division of the department into separ

ate departments, and the movement into upper-division-only status. The 

reasons were a significant drop in administrative costs, expenditures 

for operations, and for travel. Civil engineering consistently exhib

ited fluctuations in indirect costs; however, the fluctuations were min

imal, ranging between $28.40 and $29.65. Nursing's significant 

reduction in unit indirect costs in 1979-80 resulted from an increase 

in enrollment. The following year nursing experienced an increase in 

unit indirect costs as a result of state funding to replace capitation 

funds that had ceased, a slight decline in overall course enrollments, 

and the resulting spread of indirect costs over fewer students. 

Increases in direct costs per student credit hour largely re

flect changes in faculty salaries. Architecture and civil engineering 

exhibited consistent increases in the area of direct costs. Program 

administrators can reduce direct costs by replacing faculty who leave 

with individuals of lesser rank or leaving the positions unfilled. 
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However, if administrators feel their programs would be compromised by 

employing less qualified individuals or leaving positions open, they 

are unlikely to opt for the cost-saving approaches. Thus, when salaries 

rise, costs per student credit hour will increase unless administrators 

are able to increase course and/or program enrollments. The alternative 

to leaving positions vacant or hiring junior faculty is to determine 

methods by which enrollments can be increased if costs must be cut. 

Most programs experienced no changes in faculty numbers. All 

programs experienced consistent increases in faculty salaries and 

benefits. Except for faculty positions that are lost due to program 

cutbacks, resignations, or retirement, in practice the program admin

istrators have had no impact on this explanatory variable. 

Administrators could influence salaries costs by changing faculty 

utilization. 

Consistent increases were noted in expenditures for operations, 

and in total budgets in most programs; increases in these areas re

flected the principle of incrementalism, whereby budgets tend to be 

about the size of last year's budget, plus a bit more. The reasoning 

behind incrementalism is that programs ought to receive the same base 

level amount plus a certain amount to cover inflation and modest 

additional expenses. 

Consistency was evident in the degree of impact that six groups 

or organizations had on eight program policy issues. Administrators 

of all but one program felt that only faculty members and faculty 

committees impacted heavily on policy issues such as course content, 
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program admissions criteria, student-faculty ratios, and the like. It 

might be worthwhile to determine the amount of influence administrators 

feel they can exert over the faculty on program policy issues. To the 

extent that administrators find their time divided among competing de

mands such as serving on university and professional committees, working 

with regents and legislators seeking continuation or expansion of oper

ating budgets, and attending professional meetings, they may find they 

have less time to devote to curriculum matters. Zehr (1976, p. 157-B) 

discovered that deans of larger schools of nursing devoted limited time 

to the educational program, whereas deans of nursing in smaller schools 

devoted more time to curriculum development and maintained more famili

arity with course content. Though program administrators have some . 

final policy decision, perhaps their increased responsibilities have 

prompted them to delegate responsibility for curriculum design to fac

ulty who, while striving for quality, are apt to overlook the impact of 

certain policy decisions on program costs. 

Consistency was demonstrated in the slight though noticeable 

impact accrediting agencies had on program policy issues and selected 

explanatory variables. When program administrators were interviewed 

and literature from accrediting agencies was analyzed, the only program 

policy issue exhibiting direct impact according to both administrators 

and agency literature was that of admissions criteria. Nevertheless, 

accrediting agency literature did contain reference to approximately 

seven explanatory variables across all seven programs. It appears that 

some credence must be given to the influence of accreditation agencies 
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on program costs. Yet, the significance of the impact according to the 

literature appears to be less than that perceived by administrators. It 

may be that professional schools ascribe more importance to accredita

tion than actually exists. It may also be that professional schools use 

accreditation as leverage when approaching university administration 

with budgetary requests. Overall, constraints of accrediting agencies 

(or other external groups or forces) are more implicitly than explicitly 

stated in the literature. 

Two major recommendations are made for further research in 

instructional costing in higher education. The first recorrmendation 

suggests development of a method for separating the research component 

from the instruction and public service components of instructional 

costs. Separating out the research components will provide a clearer 

picture of instructional costs. The second recommendation is for other 

professional programs in the same public Research I university to be 

evaluated according to the model as depicted in this study. Obtaining 

such information would permit comparison of costs across more programs 

and support the key finding that, in relative terms, costs are very 

stable. 

In summary, the key finding of this study was that relative 

costs are very stable; only major policy changes seem to produce major 

cost changes. Constancy in cost relationships result from a combination 

of factors inherent in each program. Program heterogeneity and diver

sity leads to variation in costs. Consistency in programs results from 

uniform responses to internal and external forces. Administrators of 
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professional programs should analyze how and why their costs differ from 

those of other programs and seek viable cost-effective measures that are 

best suited to their particular programs. 



APPENDIX I 

TABLE 1. VARIABLES INFLUENCING UNIT INSTRUCTIONAL COSTS 

ENVIRONMENTAL _V.;;...;OL~,-

1. Accrediting agencies 

2. Credentialing 

3. Professional associations 

4. Special studies and 
reports 

5. Supply and demand 

1. Administrative costs 

2. Average faculty salary per rank 

3. Curriculum requirements 

a. course credit allocation 

b. number of credits required 
for graduation 

c. total number of courses 
offered 

d. total number of classes 
offered 

4. Expenditures for operations 

5. Faculty assistants 

a. support 

b. technical 

6. Faculty number and rank mix 

7. Faculty workload in class hours 

8. Number of tenured faculty 

9. Student-faculty ratio 

10. Student mix 

a. lower-division 

b. upper-division 

...... 
VJ 
o 



State 
regulatory boards 
Catalogue 
Program Administrators 

Literature 
U.S. Dept. of Labor 
HEGIS, NCES 

Literature 
Data from Assocs. 
Program Administrators 

Literature 
Program Administrators 

Professional 
literature 
Program Administrators 
Agency Literature 

APPENDIX II 
TABLE 2. DATA SOURCES. 

ENVIRONMENTAL 
FACTORS 

l.Credentialing 
a.Licensure 
b.Registration 
c. Certification 

Literature 
Institutional research 

2.Supply and demand Program Administrators 

3.Professional 
associations 

4.Recommendations from 
special studies, 
reports 

5.Accrediting 
agencies 

VOLUME 
FACTORS 

1. Full-time
equivalent* 

2.No. of classes 
given 

3.No. of courses 
given 

4.No. of degrees 
awarded per major 

5.No. of SCH 
produced 

Instit. Research 
Program Administrators 
Catalogue 
Literature 

Catalogue 
Course Listings 
Program Administrators 
Literature 
Prof. Assoc. 
Accrediting Agencies 
Institutional Research 

Literature 
Program Administrators 
Institutional Research 
Accrediting Agencies 

Literature 
Program Administrators 
Operating Budgets 
Institutional Research 

DECISION 
FACTORS 

l.Student mix -
lower-division 
Student mix -
upper-division 

2.Student-faculty ratio 
3.No. of tenured faculty 
4.Curriculum requirements 

a.Total no. classes 
offered 

b.Total no. courses 
offered 

c.No. credits required 
for graduation 

d.Course credit 
allocation 

5.Faculty number and 
rank mix 

6.Faculty assistants 
a. Support staff 
b.Technical staff 

7.Faculty workload in 
class hours 

B.Expenditures for 
operations 

9.Average faculty salary 
per rank 

lO.Administrative costs 

..... 
w ..... 



Dean (Name of Dean): 

APPENDIX III 

683 West Las Lomitas Road 
Tucson, Arizona 85704 
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This letter is to confirm our recent conversation in which you 
expressed willingness to participate in my study. The purpose of the 
study will be to analyze why unit instructional costs differ among 
selected baccalaureate-level professional programs in a public Research 
I university. As I indicated, results of the study should be helpful 
to you in understanding your cost configurations. 

The interview should require about 40-45 minutes of your time. 
I will contact your office shortly to schedule an interview. In the 
interest of expediting the interview process, I have prepared a pre
liminary questionnaire and have enclosed it with this letter. I would 
appreciate your completing the questionnaire prior to the interview 
and placing it in the self-addressed envelope provided. 

If any questions arise, please feel free to call me at the 
number(s) listed below. 

Phone: 888-7360 (Home) 

626-6154 
626-2283 -- Leave Message 

Cordially, 

Phyllis A. Fitzgerald 
Ph.D. Candidate 
The University of Arizona 



TABLE 6. 

APPENDIX IV 

IMPACT OF SIX GROUPS OR ORGANIZATIONS ON EIGHT POLICY 
ISSUES AS VIEWED BY PROGRAM ADMINISTRATORS. 

A questionnaire has been designed that asks for program background information in such a way that it ought to use as little of your time 
as possible. Would you please complete the questionnaire and return it by in the self-addressed envelope provided. 

Instructions: Please plsce an X under the appropriate answer(s) you feel best represent(s) the situation existing in your baccalaureate 
program. If you feel another individual ought to responfr to some (or all) of the questions, would you please let me know that individu
al's name and office number so that I can contact them? Thank you. 

To what extent do each of the various groups listed in the top row of the matrix below influence, or impact upon, the policy issues listed 
along the left margin (i.e., a., b., c., etc.). Code: Very Influential (VI) = 4.0, Moderately Influential (MI) •. 3.0, Slightly influen
tial (51) • 2.0, and Not Influential (NI) ~ 1.0. 

a. No. of credits required 
for graduation? 

b. No. of credits assigned to 
each course (e.g., Course 
A is 3 credits, Course B 
is 6 credits)? 

c. Course content (i.e., what 
is taught)? 

d. Current admisaions criteria 
for your program? 

e. Student-faculty ratio? 
f. No. of faculty in the program? 
g. Section size in the program? 
h. Total number of courses 

offered in baccalaureate 
program? 

X~ 

Faculty 
Hember(s) 

VI MI 51 NI 

Faculty 
Committee 

VI HI SI NI 

State 
Regulatory 

Board 
VI HI SI NI 

Accreditation 
Agency 

VI HI g NI 

Professional 
Association 
VI HI g NI 

Other 
(Explain) 

VI HI g NI X+ 

..... 
w 
w 



APPENDIX IVa. ACCOUNTING 

IMPACT OF SIX GROUPS OR ORGANIZATIONS ON EIGHT POLICY ISSUES 
AS VIEWED BY PROGRAM ADMINISTRATORS 

A questionnaire has been designed that asks for program background information in such a way that it ought to use as little of your time 
as possible. Would you please complete the questionnaire and return it by May 18, 1982 in the self-addressed envelope provided. 

Instructions: Please place an X under the appropriate answer(s) you feel best represent(s) the situation existing in your baccalaureate 
program. If you feel another individual ought to respond to some (or all) of the questions, would you please let me know that individu
al's name and office number so that I can contact them? Thank you. 

To what extent do each of the various groups listed in the top row of the matrix below influence, or impact upon, the policy issues listed 
along the left margin (i.e., a., b., c., etc.). Code: Very Influential (VI) = 4.0, Moderately Influential (Mt) c 3.0, Slightly influen
tial (51) - 2.0, and Not Influential (NI) - 1.0. 

ACCOUNTING PROGRAM 

a. No. of credits required 
for graduation? 

b. No. of credits assigned to 
each course (e.g., Course 
A is 3 credits, Course B 
is 6 credits)? 

c. Course content (i.e., what 
is taught)? 

d. Current admissions criteria 
for your program? 

e. Student-faculty ratio? 
f. No. of faculty in the program? 
g. Section size in the program? 
h. Total number of courees 

offered in baccalaureate 
program? 

X~ 

Faculty 
Member(s2 

VI Mt 51 NI X---

X 

X 

X 

X 
X 
X 
X 

3.4 

State 
Faculty Regulatory 

Committee Board 
VI HI 51 NI VI HI 51 NI X--- --X-

X X 

X X 

X X 

X X 
X X 

X X 
X X 

2.8 1.6 

Accreditation Professional Other 
Agen"j! Association (Ex121ain2 

VI Mt 51 NI VI HI 51 NI VI HI 51 NI X'" -X-- --y-- -X--- T.T 

X X X 2.2 

X X X 3.2 

X X X 3.2 

X X X 2.2 
X X X 2.7 

X X X 2.0 
X X X 2.3 

2.5 2.1 3.1 

.... 
w .,... 



APPENDIX IVb. ARCHITECTURE 

IMPACT OF SIX GROUPS OR ORGANIZATIONS ON EIGHT POLICY ISSUES 
AS VIEWED BY PROGRAM ADMINISTRATORS 

A questionnaire haa been designed that asks for program background information in such a way that it ought to use as little of your time 
as possible. Would you please complete the questionnaire and return it by May 18, 1982 in the self-addressed envelope provided. 

Instructions: Please place an X under the appropriate answer(s) you feel best represent(s} the situation existing in your baccalaureate 
program. If you feel another individual ought to respond to some (or all) of the questions, would you please let me know that individu
al's name and office number so that I can contact them? Thank you. 

To what extent do each of the various groups listed in the top row of the matrix below influence, or impact upon, the policy issues listed 
along the left margin (i.e., a., b., c., etc.). Code: Very Influential (VI) = 4.0. Moderately Influential (MI) = 3.0. Slightly influen
tial (SI) - 2.0, and Not Influential (NI) = 1.0. 

State 
Faculty Faculty Regulatory Accreditation Professional Other 

ARCHITECTURE PROGRAM Hember(s2 Committee Board Agenc~ Association (Ex2lain2 
VI MI g NI VI HI SI NI VI HI SI NI VI HI SI NI VI HI SI NI VI HI SI NI X+ 

a. No. of credits required X X---- ---X -X-- ---X ---X T.3 
for graduation? 

b. No. of credits assigned to X X X X X X 2.2 
each course (e.g., Course 
A is 3 credits, Course B 
is 6 credits)? 

c. Course content (i.e., what X X X X X X 2.2 
is taught)? 

d. Current admissions criteria X X X X X X 2.0 
for your program? 

e. Student-faculty ratio? X X X X X X 2.0 
f. No. of faculty in the program? X X X X X X 2.0 
g. Section size in the program? X X X X X X 2.0 
h. Total number of courses X X X X X X 2.0 

offered in baccalaureate 
program? 

X{. 4.0 4.0 1.0 1.6 1.0 1.0 

t-' 
w 
111 



APPENDIX IVc. CIVIL ENGINEERING 

IMPACT OF SIX GROUPS OR ORGANIZATIONS ON EIGHT POLICY ISSUES 
AS VIEWED BY PROGRAM ADMINISTRATORS 

A questionnaire has been designed that asks for program background information in such a way that it ought to use as little of your time 
as possible. Would you please complete the questionnaire and return it by May 15, 1982 in the self-addressed envelope provided. 

Instructions: Please place an X under the appropriate Answer(s) you feel best represent(s) the situation existing in your baccalaureate 
program. If you feel another individual ought to respond to some (or all) of the questions, would you please let me know that individu
al's name and office number so that I can contact them? Thank you. 

To what extent do each of the variilUS groups listed in the top row of the matrix below influence, or impact upon, the policy issues listed 
along the left margin (i.e., a., b., c., etc.). Code: Very Influential (VI) 0 4.0, Moderately Influential (MI) 0 3.0, Slightly influen
tial (SI) - 2.0, and Not Influential (NI) = 1.0. 

State 
Faculty Faculty Regulatory Accreditation Professional Other 

CIVIL ENGINEERING PROGRAM Member(s2 Committee Board Agenc~ Association (ExElain2 
VI HI SI NI VI HI SI NI VI MI SI NI VI MI SI NI VI HI SI NI VI MI g NI x .... 

a. No. of credits required X--- --X- X---- --X-- 2.0 
for graduation? 

b. No. of credits assigned to X X X X 1.8 
each course (e.g., Course 
A is 3 credits, Course B 
is 6 credits)? 

c. Course content (i.e., what X X X X 1.8 
is taught)? 

d. Current admissions criteria X X X X 0.6 
for your program? 

e. Student-faculty ratio? X X X X 1.3 
f. No. of faculty in the program? X X X X 2.0 
g. Section size in the program? X X X X 1.7 
h. Total number of courses X X X X 2.0 

offered in baccalaureate 
program? 

X~ 2.9 0.0 1.8 3.1 1.9 0.0 

...... 
w 

'" 



APPENDIX IVd. MINING/GEOLOGICAL ENGINEERING 

IMPACT OF SIX GROUPS OR ORGANIZATIONS ON EIGHT POLICY ISSUES 
AS VIEWED BY PROGRAM ADMINISTRATORS 

A questionnsire has been designed that asks for program background information in such a way that it ought to US,! as little of your time 
as possible. Would you please complete the questionnaire and return it by May 18, 1982 in the self-address.!d envelope provided. 

Instructions: Please place an X under the appropriate answer(s) you feel best represent(s) the situation existing in your baccalaureate 
program. If you feel another individual ought to respond to some (or all) of the questions, would you please let me know that individu
al's name and office number so that I can contact them? Thank you. 

To what extent do each of the various groups listed in the top row of the matrix below influence, or impact upon, the policy issues listed 
along the left margin (i.e., a., b., c., etc.). Code: Very Influential (VI) = 4.0, Moderately Influential (MI) m 3.0, Slightly influen
tial (51) • 2.0, and Not Influential (NI) a 1.0. 

State 
MINING/GEOLOGICAL ENGINEERING Faculty Faculty Regulatory Accreditation Professional Other 
PROGRAM Hember(s~ Committee Board Agenc:z: Association (Exl1lain~ 

VI MI 51 NI VI HI 51 NI VI HI 51 NI VI HI 51 NI VI HI 51 NI VI HI g NI X+ 
a. No. of credits required X X ---X- --X-- --x- Y.O 

for graduation? 
b. No. of credits assigned to X X X X X 2.0 

each course (e.g., Course 
A is 3 credits, Course B 
is 6 credits)? 

c. Course content (i.e., what X X X X X 2.3 
is taught)? 

d. Current admissions criteria X X X X X 1.7 
for your program? 

1.2 e. Student-faculty ratio? X X X X X 
f. No. of faculty in the program? X X X X X 1.2 
g. Section size in the program? X X X X X 1.8 
h. Total number of courses X X X X X 2.2 

offered in baccalaureate 
program? 

X~ 3.1 2.9 1.0 1.9 1.9 0.0 

..... 
W 
-...J 



APPENDIX IVe. NURSING 

IMPACT OF SIX GROUPS OR ORGANIZATIONS ON EIGHT POLICY ISSUES 
AS VIEWED BY PROGRAM ADMINISTRATORS 

A questionnaire has been designed that asks for program background information in such a way that it ought to use as little of your time 
as possible. Would you please complete the questionuaire and return it by May 24, 1982 in the self-addressed envelope provided. 

Instructions: Please place an X under the appropriate answer(s) you feel best represent(s) the situation existing in your baccalaureate 
program. If you feel another individual ought to respond to some (or all) of the questions, would you please let me know that individu
al's name and office number so that I can contact them? Thank you. 

To what extent do each of the various groups listed in the top row of the matrix Delow influence, or impact upon, the policy issues listed 
along the left margin (i.e., a., b., c., etc.). Code: Very Influential (VI) = 4.0, Moderately Influential (MI) = 3.0, Slightly influen
tial (51) - 2.0, and Not Influential (NI) = 1.0. 

State 
Faculty Faculty Regulatory Accreditation Professional Other 

NURSING PROGRAM Member(s~ Conunittee Board AgencI Association (ExI!lain~ 
VI MI 51 NI VI HI 51 NI VI HI 51 NI VI HI 51 NI VI HI SI Nl VI HI SI Nl X-+ 

a. No. of credits required X---- X---- -X--- -X--- ---X ---X 2T 
for graduation? 

b. No. of credits assigned to X X X X X X 2.8 
each course (e.g., Course 
A is 3 credits, Course B 
is 6 credits)? 

c. Course content (i.e., what X X X X X X 2.8 
is taught)? 

d. Current admissions criteria X X X X X X 2.5 
for your program? 

e. Student-faculty ratio? X X X X X X 2.0 
f. No. of faculty in the program? X X X X X X 2.5 
g. Section size in the program? X X X X X X 2.5 
h. Total number of courses X X X X X X 2.8 

offered in baccalaureate 
program? 

x. 4.0 3.5 2.6 2.8 1. 35 0.1 

...... 
w 
OJ 



APPENDIX IVf. PHARMACEUTICAL SCIENCE 

IMPACT OF SIX GROUPS OR ORGANIZATIONS ON EIGHT POLICY ISSUES 
AS VIEWED BY PROGRAM ADMINISTRATORS 

A questionnaire has been designed that asks for program background information in such a way that it ought to use as little of your time 
as possible. Would you please complete the questionnaire and return it by Hay 15, 1982 in the self-addressed envelope provided. 

Instructions: Please place an X under the appropriate answer(s) you feel best represent(s) the situation existing in your baccalaureate 
program. If you feel another individual ought to respond to some (or all) of the questions, would you please let me know that individu
al's name and office number so that I can contact them? Thank you. 

To what extent do each of the various groups listed in the top row of the matrix below influence, or impact upon, the policy issues listed 
along the left margin (i.e., a., b., c., etc.). Code: Very Influential (VI) = 4.0, Moderately Influential (MI) = 3.0, Slightly influen
tial (SI) • 2.0, and Not Influential (NI) • 1.0. 

State 
Faculty Faculty Regulatory Accreditation Professional Other 

PHARMACEUTICAL SCIENCE PROGRAM Hember(s2 Conunittee Board Agencz: Association (Exl!lain2 
VI MI SI NI VI HI g NI VI HI SI NI VI HI SI NI VI HI 51 NI VI HI g NI X~ 

a. No. of credits required X X ---X X--- ---X T.3 
for graduation? 

b. No. of credits assigned to X X X X X 2.2 
each course (e.g., Course 
A is 3 credits, Course B 
is 6 credits)? 

c. Course content (i.e., what X X X X X 2.2 
is taught)? 

d. Current admissions criteria X X X X X 2.3 
for your program? 

e. Student-faculty ratio? X X X X X 2.2 
f. No. of faculty in the program? X X X X X 1.7 
g. Section size in the program? N/A 
h. Total number of courses X X X X X 2.0 

offered In baccalaureate 
program? 

X~ 3.0 3.1 1.3 2.6 1.1 0.0 

....... 
W 
\0 



APPENDIX IVg. SECONDARY EDUCATION 

IMPACT OF SIX GROUPS OR ORGANIZATIONS ON EIGHT POLICY ISSUES 
AS VIEWED BY PROGRAM ADMINISTRATORS 

A questionnaire has been designed that asks for program background information in such a way that it ought to use as little of your time 
as possible. Would you please complete the questionnaire and return it by May 15. 1982 in the self-addressed envelope provided. 

Instructions: Please place an X under the appropriate answer(s) you feel best represent(s) the situation existing in your baccalaureate 
program. If you feel another individusl ought to respond to some (or all) of the questions, would you please let me know that individu
al's name and office number so that I can contact them? Thank you. 

To what extent do each of the various groups listed in the top row of the matrix below influence, or impact upon, the policy issues listed 
along the left margin (i.e., a., b., c., etc.). Code: Very Influential (VI) = 4.0, Moderately Influential (M!) - 3.0, Slightly influen
tial (S1) - 2.0, and Not Influential (til) - 1.0. 

State 
Faculty Faculty Regulatory Accreditation Professional Other 

SECONDARY EDUCATION PROGRAM Member(s2 Committee Board Agenc:i Association (ExElain2 
VI M! SI NI VI MI SI NI VI HI SI NI VI M! SI NI VI HI 51 NI VI HI g NI X+ 

a. No. of credits required X -X--- X---- -X--- --X-- 2.3 
for graduation? 

b. No. of credits assigned to X X X X X 2.2 
each course (e.g., Course 
A is 3 credits, Course B 
is 6 credits)? 

c. Course content (i.e., what X X X X X 1.7 
is taught)? 

d. Current admissions criteria X X X X X 1.7 
for your program? 

e. Student-faculty ratio? X X X X X 1.5 
f. No. of faculty in the program? X X X X X 1.2 
g. Section size in the program? X X X X X 1.3 
h. Total number of courses X X X X X 1.8 

offered in baccalaureate 
program? 

x+ 2.0 2.9 2.4 1.8 1.25 0.0 

..... 
~ 
0 



APPENDIX V 

TABLE 7. IMPACT OF FIVE EXTERNAL FORCES ON SELECTED EXPLANATORY VARIABLES 
OR POLICY ISSUES AS DETERMINED BY LITERATURE REVIEW. 

An attempt will be made to determine to what degree a relationship exists between decision and environmental factors. Responses appear 
in the form of a rating scale, with! representing an easily recognizable relationship (3.0), ! representing existence of a possible 
relationship (2.0), and C representing the existence of no relationship (1.0). An X will be placed under the reaponae that best des
cribes the relationship of environmental factors across the top of the matrix and variables down the side (numbered 1 through 15), 
according to survey of the literature. 

1. Student mix 
2. Student-faculty ratio 
3. Percent of tenured faculty 
4. Section size 
5. Total no. of courses offered 
6. No. of credits required for 

graduation 
7. Course credit allocation 
8. Faculty rank mix 
9. Support staff 

10. Technical staff 
11. Faculty load 
12. Supplies, equipment used 

for instruction 
13. Admissions criteria 
14. Faculty salaries, benefits 
15. Administrative costs 

31~ 

Credentialing 
1. Licensure 
2. Registration 
3. Certification 
! B f 

Supply/Demand 
! ! f 

Professional 
Associations 
! ! f 

Special Studies/ 
Reports 

! ! f 

Accrediting 
Agency 

A B f 
31+ 

~ 

.t.' 
t-



APPENDIX Va. ACCOUNTING 

IMPACT OF FIVE EXTERNAL FORCES ON SELECTED EXPLANATORY VARIABLES OR POLICY ISSUES 
AS DETERMINED BY LITERATURE REVIEW. 

An attempt will be made to determine to what degree a relationship exists between decision and environmental factors. Responses appear 
in the form of a rating scale. with A representing an easily recognizable relationshlp (3.0), ! representing existence of a possible 
relationship (2.0), and C represer.ting the existence of no relationship (1.0). An X will be placed under the response that best des
cribes the relationship of environmental factors across the top of the matrix and variables down the side (numbered 1 through 15), 
according to survey of the literature. 

Credentialing 
1. Licensure 
2. Registration Professional Special Studies/ Accrediting 

ACCOUNTING PROGRAM 3. Certification Supplx/Demand Associations Reports Agencx X+ 
A ! .£ A ! .£ A .!!. .£ A ! .£ A ! .£ 

1. Student mix X X X X X 1.00 
2. Student-faculty ratio X X X X X 1.00 
3. Percent. of tenured faculty X X X X X 1.00 
4. Section size X X X X X 1.00 
5. Total no. of courses offered X X X X X 2.00 
6. No. of credits required for X X X X X 1.00 

graduation 
7. Course credit allocation X X X X X 1.00 
8. Faculty rank mix X X X X X 
9. Support staff X X X X X 1.40 

10. Technical staff X X X X X 1.40 
11. Faculty load X X X X X 1.40 
12. Supplies, equipment u~ed X X X X X 1.40 

for instruction 
13. Admissions criteria X X X X X 1.60 
14. Faculty salaries, benefits X X X X X 1.00 
15. Administrative costs X X X X X 1.00 

h 1.0 1.13 1.13 1.20 1. 73 
...... 
.l>-
N 



APPENDIX Vb. ARCHITECTURE 

IMPACT OF FIVE EXTERNAL FORCES ON SELECTED EXPLANATORY VARIABLES OR POLICY ISSUES 
AS DETERMINED BY LITERATURE REVIEW. 

An attempt will be made to determine to what degree a relationship exists between decision and environmental factors. Responses appear 
in the form or a rating scale, with ~ representing an easily recognizable relationship (3.0), ~ representing existence of a possible 
relationship (2.0), and C representing the existence of no relationship (1.0). An X will be placed under the response that best des
cribes the relationship of environmental factors across the top of the matrix and variables down the aide (numbered 1 through 15), 
according to survey of the literature. 

Credentialing 
1. Licensure 
2. Registration Professional Special Studies! Accrediting 

ARCHITECTURE PROGRAM 3. Certification Suppl:r:!Demand Associations Reports Agenc:r: X4 
~ ~ ~ A ~ f A ~ f ~ ~ f ~ ~ f 

1. Student mix X X X X X 1.20 
2. Student-faculty ratio X X X X X 1.00 
3. Percent of tenured faculty X X X X X 1.00 
4. Section size X X X X X 1.00 
5. Total no. of courses offered X X X X X 1.00 
6. No. of credits required for X X X X X 1.00 

graduation 
7. Course credit allocation X X X X X 1.00 
B. Faculty rank mix X X X X X 1.40 
9. Support staff X X X X X 1.20 

10. Technical staff X X A X X 1.00 
11. Faculty load X X X X X 1.00 
12. Supplies, equipment used X X X X X 1.20 

for instruction 
13. Admissions criteria X X X X X 1. 40 
14. Faculty salaries, benefits X X X X X 1.00 
15. Administrative costs X X X X X 1.00 

X~ 1.00 1.20 1.00 1.00 1.13 
..... 
.p-
1,.0.) 



APPENDIX Vc. CIVIL ENGINEERING 

IMPACT OF FIVE EXTERNAL FORCES ON SELECTED EXPLANATORY VARIABLES OR POLICY ISSUES 
AS DETERMINED BY LITERATURE REVIEW. 

An attempt will be made to determine to what degree a relationship exists between decision and environmental factors. Responses appear 
in the form of a rating scale, with ~ representing an easily recognizable relationship (3.0), ~ representing existence of s possible 
relationship (2.0), and C representing the existence of no relationship (1.0). An X will be placed under the response that best des
cribes the relationship of environmental factors across the top of the matrix and variables down the side (numbered 1 through 15), 
sccording to survey of the literature. 

Credentialing 
1. Licensure 
2. Registration Professional Special Studies/ Accrediting 

CIVIL ENGINEERING PROGRAM 3. Certification Suppll:/Demand Associations Reports Agencl: Xo+-
~ ~ .£ ~ ~ .£ ~ ~ £ ~ ~ £ ~ .!!. £ 

1. Student mix X X X X X 1.40 
2. Student-faculty ratio X X X X X 1.00 
3. Percent of tenured faculty X X X X X 1.00 
4. Section size X X X X X 1.40 
5. Total no. of courses offered X X X X X 1.00 
6. No. of credits required for X X X X X 1.00 

graduation 
7. Course credit allocation X X X X X 1.00 
8. Faculty rank mix X X X X X 1.80 
9. Support staff X X X X X 1.40 

10. Technical staff X X X X X 1.40 
11. Faculty load X X X X X 2.20 
12. Supplies, equipment used X X X X X 1.80 

for instruction 
13. Admissions criteria X X X X X 1.80 
14. Faculty salaries. benefits X X 'X X X 2.60 
15. Administrative costs X X X X X 1.00 

X~ 1.00 1.66 1. 20 1.20 2.06 
.... 
~ 
~ 



APPENDIX Vd. MINING/GEOLOGICAL ENGINEERING 

IMPACT OF FIVE EXTERNAL FORCES ON SELECTED EXPLANATORY VARIABLES OR POLICY ISSu~S 
AS DETERMINED BY LITERATURE REVIEW. 

An attempt viII be made to determine to vhat degree a relationship exists betveen decision and environmental factors. Responses sppear 
in the form of a rating scale, vith! representing an easily recognizable relationship (3.0), ! representing existence of a possible 
relationship (2.0), and C representing the existence of no relationship (1.0). An X viII be placed under the response that best des
cribes the relationship of environmental factors across the top of the matrix and variables down the side (numbered 1 through 15), 
according to survey of the literature. 

MINING/GEOLOGICAL ENGINEERING 
PROGRAM 

1. Student mix 
2. Student-faculty ratio 
3. Percent of tenured faculty 
4. Section size 
5. Total nO. of courses offered 
6. Uo. of credits required for 

graduation 
7. Course credit allocation 
8. Faculty rank mix 
9. Support staff 

10. Technical staff 
11. Faculty load 
12. Suppliea, equipment used 

for instruction 
13. Admissions criteria 
14. Faculty salaries, benefits 
15. Administrative costs 

X~ 

Credentialing 
1. Licensure 
2. Registration 
3. Certification 
! ! f. 

x 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 

1.00 

Supply/Demand 
! ! f. 

X 

X 

X 

1.40 

X 
X 
X 
Y. 
X 
X 

X 

X 
X 
X 

X 

X 

Professional 
Associations 
!. ! f. 

x 

x 

1. 26 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 

X 

X 

Special Studies/ 
Reports 

! ! f. 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

X 

1. 26 

Accrediting 
ARency 

!. ! f. 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

X 

2.06 

X+ 

1.40 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.80 
1.40 
1.40 
1.80 
1.80 

1.80 
2.60 
1.00 .... 

.p. 
\.J1 



APPENDIX Ve. NURSING 

IMPACT OF FIVE EXTERNAL FORCES ON SELECTED EXPLANATORY VARIABLES OR POLICY ISSUES 
AS DETE~rrNED BY LITERATURE REVIEW. 

An attempt will be made to determine to what degree a relationship exists between decision and environmental factors. Responses appear 
in the form of a rating scale, with! representing an easily recognizable relationship (3.0), ! representing existence of a possible 
relationahip (2.0), and f representing the existence of ~ relationship (1.0). An X will be placed under the response thst best des-
cribes the relationship of environmental factors across the top of the matrix and variables down the side (numbered 1 through 15), 
according to survey of the literature. 

Credentialing 
1. Licensure 
2. Registration Professional Special Studies/ Accrediting 

NURSING PROGRAM 3. Certification Supply/Demand Associations Reports Agency X-+-
! ! f ! ! f ! ! f ! ! f ! ! f 

1. Student mix X X X X X 1.80 
2. Student-faculty ratio X X X X X 2.00 
3. Percent of tenured faculty X X X X X 1.00 
4. Section size X X X X X 1.40 
5. Total no. of courses offered X X X X X 1.00 
6. No. of credits required for X X X X X 1.00 

graduation 
7. Course credit allocation X X X X X 1.40 
8. Faculty rank mix X X X X X 1.40 
9. Support staff X X X X X 1.80 

10. Technical staff X X X X X 1.80 
11. Faculty load X X X X X 1.80 
12. Supplies, equipment used X X X X X 1.80 

for instruction 
13. Admissions criteria X X X X X 2.40 
14. Faculty salaries, benefits X X X X X 1. 40 
15. Administrative costs X X X X X 1.00 

X. 2.00 1. S3 1.13 1.11 1.80 
...... 
.p. 
C]\ 



APPENDIX Vf. PHARMACEUTICAL SCIENCE 

IMPACT OF FIVE EXTERNAL FORCES ON SELECTED EXPLANATORY VARIABLES OR POLICY ISSUES 
AS DETERMINED BY LITERATURE REVIE\v. 

An attempt will be made to determine to what degree a relationship exists between decision and environmental factors. Responses appear 
in the form of a rating scale, with! representing an easily recognizable relationship (3.0), ! representing existence of a possible 
relationship (2.0), and C representing the existence of no relationship (1.0). An X will be placed under the response that best des
cribes the relationship of environmental factors across the top of the matrix and variables down the side (numbered 1 through 15), 
according to survey of the literature. 

Credentialing 
1. Licensui"e 
2. Registration Professional Special Studies/ Accrediting 

PHARMACEUTICAL SCIENCE PROGRAM 3. Certification SU!;!!;!l:t:/Demand Associations Re!;!orts AClencl! x .... 
! ! .f- A ! .f- A ! .f- A ! .f- A ! .f-

l. Student mix X X X X X 1.40 
2. Student-faculty ratio X X X X X 1.40 
3. Percent of tenured faculty X X X X X 1.00 
4. Section size X X X X X 1.00 
5. Total no. of courses offered X X X X X 1.00 
6. No. of credits required for X X X X X 1.00 

graduation 
7. Course credit allocation X X X X X 1.00 
8. Faculty rank mix X X X X X 2.20 
9. Support staff X X X X X 2.20 

10. Technical staff X X X X X 2.20 
11. Faculty load X X X X X 2.20 
12. Supplies, equipment used X X X X X 2.20 

for instruction 
13. Admissions criteria X X X X X 2.20 
14. Faculty salaries, benefits X X X X X 1.00 
15. Administrative costs X X X X X 1.00 

X~ 1.00 1.00 1.80 2.00 2.06 
.... 
"" -..J 



APPENDIX Vg. SECONDARY EDUCATION 

IMPACT OF FIVE EXTERNAL FORCES ON SELECTED EXPLANATORY VARIABLES OR POLICY ISSUES 
AS DETERNINED BY LITERATURE REVIEW. 

An attempt will be made to determine to what degree a relationship exists between decision and environmental factors. Responses appear 
in the form of a rating scale, with! representing an easily recognizable relationship (3.0), ! representing existence of a possible 
relationship (2.0), and £ representing the existence of ~ relationship (1.0). An X will be placed under the response that best des
cribes the relationship of environmental factors across the top of the matrix and variables down the side (numbered I through 15), 
according to survey of the literature. 

Crcdentialing 
1. Licensure 
2. Registration Professional Special Studiesl Accrediting 

SECONDARY EDUCATION PROGRAM 3. Certification Supply/Demand Associations Reports Agency X+ 
! ! £ ! ! £ ! ! £ ! ! £ ! ! .f. 

1. Student mix X X X X X 1.00 
2. Student-faculty ratio X X X X X 1.40 
3. Percent of tenured faculty X X X X X 1.00 
4. Section size X X X X X 1.00 
5. Total no. of courses offered X X X X X 1.00 
6. No. of credits required for X X X X X 1.00 

graduation 
7. Course credit allocation X X X X X 1.00 
8. Faculty rank mix X X X X X 1.80 
9. Support staff X X X X X 1.80 

10. Technical staff X X X X X 1.40 
11. Faculty load X X X X X 1.80 
12. Supplies, equipment used X X X X X 1.80 

for instruction 
13. Admissions criteria X X X X X 1.80 
14. Faculty salaries, benefits X X X X X 1.20 
15. Administrative costs X X X X X 1.00 

j{." 1.00 1.00 1.00 1. 86 1.80 
..... 
-I>-
00 



APPENDIX VI 
TABLE 8. NUMBER OF DEGREE RECIPIENTS FROM 1979-1981 BY MAJOR ACROSS PROGRAMS 

275 264.5 

xx 
xx 250 

xx 
xx 1 
xx 194 
xx 

99 
225 

200 

160.5 xx 
xx 00 

175 

00 xx 00 

00 132 136 xx 00 
150 

00 117 xx 00 
xx 00 

00 xx 00 
125 

xx xx 00 
00 xx 00 

xx xx 00 
00 xx 00 

100 

75 
xx 2:. 70 68 68 xx 00 

00 xx 00 
xx xx 00 63 00 

__ ~o 
xx 00 

xx xx 00 00 xx 00 

r4~ 
00 

38 42 38 
xx 00 

xx xx 00 00 xx 00 
00 xx 00 

xx xx 00 00 xx 00 

~: 00 xx 00 xx xx 00 
xx xx 00 00 xx 00 00 

00 xx 00 

- : ()() 
xx 00 

xx xx 00 00 xx 00 
00 xx 00 ;){XL 00 

50 

25 

o 
AC. AR. CEo MGE. NU. PS. SE. 

Code: AC. Accounting 1979 I~I 
AR. Architecture 
CEo Civil Engineering n MGE. -- Mining/Geological Engineering 1980 
NU. Nursing 
PS. Pharmacy f:1 ..... 
SE. Secondary Education 1981 +=-

\.0 
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