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Abstract:

The problem of this study was to develop a method of cost analysis which would provide answers to
the following questions: (1) What are the instructional costs per quarter for a full-time equivalent (FTE)
student in each academic major at the baccalaureate, master's and doctoral levels? and (2) What are the
total instructional costs per student for the baccalaureate, master's and doctoral degrees in each
academic major? Instructional costs and student credit hour production for the 1972-1973 Fiscal Year
at Montana State University were examined.

Major attention was focused upon faculty salaries which were considered in relation to credits taught
by individual faculty members.

The production of student credit hours was also used as a basis for allocating indirect instructional
costs. The results of this first portion of the study were defined to be "department oriented"
instructional costs.

A second phase of the study utilized an Induced Course Load Matrix (ICLM) computer program to
obtain average course loads for students in various majors and student levels. These average course
loads, in terms of credits, were then combined with the "department oriented costs" per credit to obtain
what were defined as "student major oriented costs" per FTE student per quarter. Division of these
costs, per quarter by an average FTE course load per quarter yielded the "student major oriented" costs
per student credit hour.

The final phase of the study combined academic program lengths, in terms of credits, with the "student
major oriented" costs to obtain the average instructional cost per baccalaureate, master's and doctoral
degree granted in each academic major at Montana State University.



A COST ANALYSIS OF INSTRUCTION
AT MONTANA STATE UNILVERSITY

<z v v

. ' by

. STEPHEN ROSS HAMPLE

A dissertatlon submitted in partial fulfillment
-of the requ1rements for the degree

. o f

DOCTOR OF .EDUCATION -

AN

w

Approved: ¢

- AeVs

ead, "Major [Pepartment

Eaa// 7 %Vﬂj@

Chairman, ExamininO'COmdittee

'_ ﬁ@%we_

Graduate Dean

MONTANA STATE UNLVERSITY
Bozeman, Montana

November, :1975




iii

ACKNOWLE DGMENTS

Writing a set of acknowledgments presents an inherent diffi-
culty, for no matter how many names are listed, inevitably other
persons who have given assistance and encouragement will be left
unmentioned. To all my friends and associates: thank you for your
support.

Several persons deserve a special note of recognition. Dr.
Earl N. Ringo gave freely of his time and advice while serving as the
major advisor for this study. Vice President William A. Johnstone also
served in directing the study and provided this writer with valuable
experience through an appointment as a graduate administrative assis-
tant. Dr. John W. Kohl, in addition to reviewing the study, was the
source of the writer's initial interest in working toward a doctorate
in higher education. Dr. Franklin H. Greenough provided especially
valuable advice on several occasions. Dr. J. Eldon Whitesitt and
Dr. Michael P. Malone also contributed their time by serving on the
writer's graduate committee. Dr. Henry L. Parsons provided this
writer with excellent advice which was greatly appreciated, while
Dr. John Deeney was also a source of constant encouragement and advice.

Dr. Sheldon H. Knorr, Executive Director and Dr. Monte P.
Shepler, Assistant Executive Director of the Maryland Council for
Higher Education were most encouraging and cooperative in providing
flexible staff assignments which aided the writer in completing this
study.

Dr. Patrick M. Callan, Executive Director of the Washington
Council for Higher Education and formerly Staff Director of the Montana
Commission for Post Secondary Education, provided advice and, through
the Montana Commission, partial support of computer costs for this
study.

Mrs. Lois Johnson served as an excellent and reliable aide by
typing this manuscript. A special note is also due to the secretaries
in many offices on the MSU campus, without whose assistance this study
would have been much more difficult.

Finally, a special acknowledgment must be made to my wife who
put up with me and who never once complained during the course of this
study.




TABLE OF CONTENTS

- Page
LIST OF TABLES ' vi
LIST OF FIGURES i« g
Chapter

1. TINTRODUCTION 1
PURPOSE OF THE STUDY 2
PROBLEM OF THE STUDY 2
IMPORTANCE OF THE STUDY 2
GENERAL RESULTS OBTAINED 3
DEFINITION OF TERMS 4
GENERAL PROCEDURES USED 3
LIMITATIONS AND DELIMITATIONS 7
2. REVIEW OF RELATED LITERATURE 8
THE IMPORTANCE OF COST STUDIES 8

RESULTS FROM SELECTED COST ANALYSES AT
OTHER INSTITUTIONS 9
SIMILARITIES IN COST STUDIES 13
LITERATURE RELATED TO NCHEMS DEVELOPMENTS 14
3. DESIGN OF THE STUDY 18
DATA REQUIRED AND SOURCES 18
METHODS AND ASSUMPTIONS USED IN THE STUDY 21
Determination of Costs Per SCH by Department 23
The Induced Course Load Matrix (ICLM) 33

Program Lengths 37




v

Chapter Page

Costs Per Degree 38

4. RESULTS OF TﬁE STUDY 41
Department Oriented Instructional Costs Per

Student Credit Hour Taught 41

The Induced Course Load Matrix 48

Instructional Costs Per Quarter Per FTE Student 52

Student Oriented Instructional Costs Per
Bachelor's Degree Granted 70

Student Oriented Instructional Costs Per Master's
Degree Granted by Field of Knowledge 80

Instructional Costs Per Doctoral Degree Granted
by Field of Knowledge 87

Department Oriented Compared to Student Major
Oriented Instructional Costs Per Student

Credit Hour 93

5. SUMMARY 101
PROBLEM OF THE STUDY 101

REVIEW OF RELATED LITERATURE . 101

DESIGN OF THE STUDY 102

RESULTS OF THE STUDY 104

RECOMME NDATIONS 107

APPENDIX -- COST ALLOCATION FORMS 109

REFERENCES CITED 126




Table

10.

vi

LIST OF TABLES

Department Oriented Instructional Costs Per Student
Credit Hour By Department, By Course Level --
College of Agriculture

Department Oriented Instructional Costs Per Student
Credit Hour By Department, By Course Level --
College of Education

Department Oriented Instructional Costs Per Student
Credit Hour By Department, By Course Level --
College of Engineering

Department Oriented Instructional Costs Per Student
Credit Hour By Department, By Course Level --
College of Letters and Science

Department Oriented Instructional Costs Per Student
Credit Hour By Department, By Course Level =--
College of Professional Schools

A Sample Report From the Induced Course Load
Matrix Program

Instructional Costs Per Quarter Per FTE Student
By Student Level, By Course Level, By Major =--
College of Agriculture

Instructional Costs Per Quarter Per FTE Student
By Student Level, By Course Level, By Major --
College of Education

Instructional Costs Per Quarter Per FTE Student
By Student Level, By Course Level, By Major --
College of Engineering

Instructional Costs Per Quarter Per FTE Student
By Student Level, By Course Level, By Major --
College of Letters and Science

Page

43

45

46

47

49

54

58

29

61




Table

11,

12.

13.

14,

I3

16.

L7,

18.

19.

20.

21’

22,

23.

vii

Instructional Costs Per Quarter Per FTE Student
By Student Level, By Course Level, By Major --
College of Professional Schools

Instructional Costs Per Quarter Per FTE Student
By Student Level, By Course Level, By Major --
Other Departments Within the

Student Oriented
Degree Granted

Student Oriented
Degree Granted

Student Oriented
Degree Granted

Student Oriented
Degree Granted

Student Oriented
Degree Granted

Student Oriented
Degree Granted
University

Student Oriented
Degree Granted

Student Oriented
Degree Granted

Student Oriented
Degree Granted

Student Oriented
Degree Granted

Student Oriented
Degree Granted

Instructional
-- College of

Instructional
-- College of

Instructional
-=- College of

Instructional
-~ College of

Instructional
-- College of

Instructional

University

Costs Per Bachelor's
Agriculture

Costs Per Bachelor's
Education

Costs Per Bachelor's
Engineering

Costs Per Bachelor's
Letters and Science

Costs Per Bachelor's
Professional Schools

Costs Per Bachelor's

-- Other Departments Within the

Instructional

Costs Per Master's

-- College of Agriculture

Instructional
-=- College of

Instructional

Costs Per Master's
Education

Costs Per Master's

-- College of Engineering

Instructional
-- College of

Instructional
-~ College of

Costs Per Master's
Letters and Science

Costs Per Master's
Professional Schools

Page

66

69

73

74

75

76

78

79

82

83

84

85

86




TRSRERAME AT
\

viii
Table Page

24, Student Oriented Instructional Costs Per Doctoral
Degree Granted -- College of Agriculture 89

25. Student Oriented Instructional Costs Per Doctoral
Degree Granted -- College of Education 90

26. Student Oriented Instructional Costs Per Doctoral
Degree Granted -- College of Engineering 9L

27. Student Oriented Instructional Costs Per Doctoral
Degree Granted -- College of Letters and Science 92

28. Arithmetic Means and Standard Deviations of Student
Major Oriented and Department Oriented
Instructional Costs Per SCH 99




10.

10 B

e

LIST OF FIGURES

Distribution of Faculty Salaries to Course Levels
Reconciliation of Total Faculty Salaries

Distribution of Total Salaries and Fringe Benefits
to Course Levels

Distribution of '""Non-Salary" Instructional Costs
to Course Levels

Determination of Department Oriented Costs Per
Student Credit Hour by Course Level

A Sample Matrix Format

IWLM: Distribution of Credits Taught by Major,
by Department

ICLM: Distributionof Average Credits Taught
Per Major by Department

Comparison of Lower Division Department Oriented and
Student Major Oriented Instructional Costs Per SCH

Comparisons of Upper Division Department Oriented and
Student Major Oriented Instructional Costs Per SCH

Comparisons of Graduate Department Oriented and
Student Major Oriented Instructional Costs Per SCH

Page
25

27

28

30

3L

33

34

35

95

96

97




X

ABSTRACT

The problem of this study was to develop a method of cost
analysis which would provide answers to the following questions:
(1) What are the instructional costs per quarter for a full-time
equivalent (FTE) student in each academic major at the baccalaureate,
master's and doctoral levels? and (2) What are the total instructional
costs per student for the baccalaureate, master's and doctoral degrees
in each academic major?

Instructional costs and student credit hour production for the
1972-1973 Fiscal Year at Montana State University were examined.
Major attention was focused upon faculty salaries which were con-
sidered in relation to credits taught by individual faculty members.
The production of student credit hours was also used as a basis for
allocating indirect instructional costs. The results of this first
portion of the study were defined to be '"department oriented" instruc-
tional costs.

A second phase of the study utilized an Induced Course Load
Matrix (ICLM) computer program to obtain average course loads for
students in various majors and student levels. These average course
loads, in terms of credits, were then combined with the 'department
oriented costs'" per credit to obtain what were defined as "student
major oriented costs'" per FTE student per quarter. Division of these
costs, per quarter by an average FTE course load per quarter yielded
the "student major oriented'" costs per student credit hour.

The final phase of the study combined academic program lengths,
in terms of credits, with the '"student major oriented" costs to obtain
the average instructional cost per baccalaureate, master's and doctoral
degree granted in each academic major at Montana State University.




CHAPTER 1
INTRODUCTION

During the lést few years a great deal of interest and activity
in the field of cost analysis as it applies to higher education has
occurred. This increased activity can be attributed, at least in part,
to the financial constraints which colleges and universities are cur-
rently facing, to the concomitant interest in "accountability" in educa-
tion, and to the increased availability of management tools, such as
computer programs, which now aid the implementation of cost analysis
techniques. While industry has used the methods of cost analysis for
over fifty years, education is only now beginning to refine these
concepts and apply them to the educational setting. It must be kept
in mind, however, that the manufacture of nuts and bolts is a distinctly
different process from the education of human minds and that the
adaptation of managerial techniques to education requires a different
set of definitions, processes, and underlying assumptions. With these
handicaps and with only the recent capability to efficiently analyze
large amounts of data, it is understandable that cost analysis in higher
education is only now emerging.

This study was supported by the Office of the Vice President for
Administration for Montana State University in the form of a stipend and
by the Montana Commission on Postsecondary Education in the form of

partial payment of computer costs.
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PURPOSE OF THE STUDY

The purpose of the study was to provide relatively objective
information on the costs of degrees for consideration in making internal
and external decisions regarding the operation of Montana State
University. The study was both a vehicle by which information was
gathered for the Montana Commission on Postsecondary Education and a
research effort launched to assist in the internal management of the

University.
PROBLEM OF THE STUDY

The problem of this study was to develop a method of cost analy-
sis which could provide answers to the following questions: (1) What
are the instructional costs per quarter for a full-time equivalent
student in each academic major at the baccalaureate, master's and
doctoral levels? and (2) What are the total instructional costs per
student for the baccalaureate, master's and doctoral degrees in each

academic major?
IMPORTANCE OF THE STUDY

The desire for cost information on Montana State University
(MSU) instruction by the State Legislature of Montana was evidenced by

the requests for data by the legislature's Commission on Postsecondary
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Education. Further requests for data are continually and increasingly
made by federal agencies. The interim report of the National Commission
on the Financing of Postsecondary Education (1973a:5) stated that the
National Commission

hopes that enough institutions will voluntarily undertake its

suggested interim procedures to establish a national data base.

In this way, further refinements could be derived before national

standard requirements are imposed on all postsecondary educational

institutions.
In particular, the methods developed by the National Center for Higher
Education Management Systems (NCHEMS) were deemed to be worthy of
investigation since the National Commission (1974a:v.) stated that
"this interim procedures manual was taken, in large part, directly from
NCHEMS publications." It is hoped that the results of this study will

allow more informed decisions to be made and thus will enhance the

future of Montana State University.
GENERAL RESULTS OBTAINED

The funds expended from the instructional budget for the Fiscal
Year 1972-1973 were examined and the costs to the State per student
credit hour, per quarter of enrollment and per degree offered at MSU
were determined.

A distinction was made between '"department oriented" and
"student major oriented" costs per student credit hour (SCH) and

comparisons between these two types of costs were made. Detailed






























































































































































































































































































































































































