
AN ECONOMIC ANALYSIS OF A LATIN AMERICAN
UNIVERSITY: THE INTERNATIONAL APPLICATION OF

UNITED STATES COSTING TECHNIQUES (MEXICO).

Item Type text; Dissertation-Reproduction (electronic)

Authors Ahumada, Martín Miguel

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 24/05/2023 21:04:56

Link to Item http://hdl.handle.net/10150/187587

http://hdl.handle.net/10150/187587


INFORMATION TO USERS 

This reproduction was made from a copy of a document sent to us for microfilming. 
While the most advanced technology has been used to photograph and reproduce 
this document, the quality of the reproduction is heavily dependent upon the 
quality of the material submitted. 

The following explanation of techniques is provided to help clarify markings or 
notations which may appear on this reproduction. 

1. The sign or "target" for pages apparently lacking from the document 
photographed is "Missing Page(s)". If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. This 
may have necessitated cutting through an image and duplicating adjacent pages 
to assure complete continuity. 

2. When an image on the film is obliterated with a round black mark, it is an 
indication of either blurred copy because of movement during exposure, 
duplicate copy, or copyrighted materials that should not have been filmed. For 
blurred pages, a good image of the page can be found in the adjacent frame. If 
copyrighted materials were deleted, a target note will appear listing the pages in 
the adjacent frame. 

3. When a map, drawing or chart, etc., is part of the material being photographed, 
a definite method of "sectioning" the material has been followed. It is 
customary to begin filming at the upper left hand corner of a large sheet and to 
continue from left to right in equal sections with small overlaps. If necessary, 
sectioning is continued again-beginning below the first row and continuing on 
until complete. 

4. For illustrations that cannot be satisfactorily reproduced by xerographic 
means, photographic prints can be purchased at additional cost and inserted 
into your xerographic copy. These prints are available upon request from the 
Dissertations Customer Services Department. 

5. Some pages in any document may have indistinct print. In all cases the best 
available copy has been filmed. 

University 
MicrOfilms 

International 
300 N. Zeeb Road 
Ann Arbor, MI48106 





8404657 

Ahumada, Martin Miguel 

AN ECONOMIC ANALYSIS OF A LATIN AMERICAN UNIVERSITY _. THE 
INTERNATIONAL APPLICATION OF U.S. COSTING TECHNIQUES 

The University of Arizona 

University 
Microfilms 

PH.D. 1983 

International 300 N. Zeeb Road, Ann Arbor, MI48106 

Copyright 1983 

by 

Ahumada, Martin Miguel 

All Rights Reserved 





PLEASE NOTE: 

In all cases this material has been filmed in the best possible way from the available copy. 
Problems encountered with this document have been identified here with a check mark __ .../_. 

1. Glossy photographs or pages __ 

2. Colored illustrations, paper or print __ 

3. Photographs with dark background __ 

4. Illustrations are poor copy __ 

5. Pages with black marks, not original copy __ 

6. Print shows through as there is text on both sides of page __ 

7. Indistinct, broken or small print on several p&ges (" 

8. Print exceeds margin requirements __ 

9. Tightly bound copy with print lost in spine __ 

10. Computer printout pages with indistinct print __ 

11. Page(s) lacl~ing when material received, and not available from school or 
author. 

12. Page(s} seem to be missing in numbering only as text follows. 

13. Two pages numbered . Text follows. 

14. Curling and wrinkled pages __ 

15. Other __________________________ _ 

University 
Microfilms 

International 





AN ECONOMIC ANALYSIS OF A LATIN AMERICAN UNIVERSITY--THE 

INTERNATIONAL APPLICATION OF U.S. COSTING TECHNIQUES 

by 

Martin Miguel Ahumada 

A Dissertation Submitted to the Faculty of the 

CENTER FOR THE STUDY OF HIGHER EDUCATION 

In Partial Fulfillment of the Requirements 
For the Degree of 

DOCTOR OF PHILOSOPHY 

In the Graduate College 

THE UNIVEI~SITY OF ARIZONA 

198 3 

o Copyright 1983 Martin Miguel Ahumada 



THE UNIVERSITY OF ARIZONA 
GRADUATE COLLEGE 

As members of the Final Examination Committee, we certify that we have read 

t he disserta t i on prepared by Martin Miguel Ahumada 

entitled An Economic Analysis of a Latin American University~The 

International Application of U.S. Costing Techniques 

a nd recommend t ha t it be accep t ed as fulfilling the dissertation requirement 

for t he Degr ee of Doctor of Philosophy 

Date 

Date 

Date 

Final approval and acceptance of this d i s sertation is contingent upon the 
candida te's submission of the fina l copy of the dissertation to the Graduate 
College . 

I hereby c e r t ify that I have read this di ssertation prepared under my 
d irection and recommend tha t it be a c cepted as fulfilling the dissertation 
requi rement . 

( L - 7 -~~ 
Date 



STATEMENT BY AUTHOR 

This dissertation has been submitted in partial fulfillment of 
requirements for an advanced degree at The University of Arizona and 
is deposited in the University Library to be made available to bor
rowers under rules of the Library. 

Brief quotations from this dissertation are allowable without 
special permission, provided that accurate acknowledgment of source 
is made. Requests for permission for extended quotation from or 
reproduction of this manuscript in whole or in part may be granted by 
the copyright holder. 



DEDICATION 

I dedicate this effort to my nephew, Gabriel. His love for 

learning and great admiration for his uncle have provided me with 

much inspiration. May this noble accomplishment inspire him someday 

to fulfill meaningful educational endeavors--a quest that is nothing 

short of a lifelong process. 



ACKNOWLEDGMENTS 

There were many times when the writing of this dissertation 

seemed to be a timeless, solitary endeavor. In truth, this study 

would not have been possible had it not been for the many large and 

small contributions made by a number of individuals. To these in

dividuals the author will be eternally grateful. 

A profound appreciation is extended to my mentor, professor 

Larry L. Leslie, for whom I have the greatest respect and admiration. 

His faith in my abilities and his genuine concern for me as a person 

and student were the basis of my great desire to excel. Also, his 

intuitive leadership and scholarly guidance provided numerous, in

valuable opportunities for my advancement. 

A very special appreciation is also extended to professor 

Arthur T. Grant for committing his time, interest and ingenuity to this 

research project. I am especially indebted to him for his patience in 

teaching me the rudiments of cost analysis and for his warm friendship. 

I also thank the other members of my committee: professor 

Richard L. Erickson and professor Waldo K. Anderson for their support, 

encouragement and intelligent insights. 

The acknowledgments made herein would not be complete without 

expressing my special gratitude to the late Raymond E. Schultz. In 

making it possible for me to undertake doctoral studies in higher ed

ucation it would be fair to say lowe him my Ph.D. His loss will never 

be overcome by the author. 

iii 



To Carla Carlson and to the leadership of the Universidad de 

Monterrey (UDEM) the author extends his special thanks. Carla de

signed for the author a number of demanding computer programs that 

were indispensable for this study. The leadership of UDEM showed much 

foresight and courage in its willingness to serve as the model upon 

which U.S. costing techniques would be applied to Latin American uni

versities. 

To Chris, Shari and JoAnn of the Center for the Study of Higher 

Education, I also extend my thanks. Their efforts in making the Cen

ter a well-organized and friendly house of learning should not be under

mined. 

Lastly, I extend my personal thanks to special people in my 

life. First, to my father for his love and support. Next, to my dear 

friend Dr. Reza Tehrani, who proved to be the one true friend we all 

need in this world. Both he and my father were always there when I was 

in the most need. Finally, I extend my unending thanks to my wonderful 

wife, Iveliz, who sacrificed so much that I might complete this project. 

iv 



1. 

LIST OF TABLES • • • • 

LIST OF ILLUSTRATIONS 

ABSTRACT 

INTRODUCTION • 

Background • • • • • 
Problem Statement 
Purpose 
Research Questions • 
Definition of Terms 
Assumptions 

TABLE OF CONTENTS 

Sources of Data • • • • 
Significance of the Study 
Conceptual Framework • • 
Sunnnary 

• 2. REVIEW OF THE LITERATURE • 

Higher Education In Mexico: An Historical Profile •• 
The Early Colonial Period •••• • • • 
The Beginning of University Education 
Contributions Made by the Jesuits 
The Early Nineteenth Century • • • • 
Public Education in the Nineteenth Century • 
New Developments in the Twentieth Century • • • • 
Contemporary Enrollments by Type of Institution and 

Academic Level • • • • • 
The Current Scene 
Summar.y and Conclusions 

Costing in Mexico-Latin America 
Summary • • • • • • • 

Costing in the U.S.--A Framework Approach 
Obtaining and Distributing Resources • • 

Determining Funding Requirements • • • 
Distributing Resources to Organizational 
Programmatic Allocation 

The Nanagement of Resources • • • • 
Accountability • • • • • 

v 

Units • 

Page 

viii 

xi 

xii 

1 

2 
3 
3 
4 
5 
6 
6 
7 
8 

11 

12 

13 
14 
16 
18 
20 
20 
21 

23 
26 
32 
34 
43 
45 
49 
49 
55 
56 
58 
60 



TABLE OF CONTENTS--Continued 

Surmnary • • • • • • • • • • • 
Unit Costs in Higher Education 

Summary. 

3. RESEARCH DESIGN. 

4. 

Design of the Study • 
Subjects 
Variables 

Measures of Instructional Costs • 
Methods of Data Collection • • • • 

Faculty Activity Description Instruments 
UDEM Faculty Activity Description Form 
Document Analysis • • • • • • • • • • • • 

Data Classification Procedures • • • • • • • 
Use of the Computer in Data Processing 
The NACUBO Classification of Financial Accounts and 

the NCHEMS Data Elements Dictionary • 
The Classification and Coding of Faculty 

Expenditures ••••• • • • • • • • 
The Classification and Coding of All Other 

University Expenditures • • • • • 
Analysis of the Data • • • • • • • • • • 

Correlation and Regression Analysis • 
Limitations • • • • • • 
Summary • 

FINDINGS 

An Institutional Profile of Instructional Budgets and 
Enrollments • • • • • . • • • • • • • 

Instructional Costs at the College Level 
Direct Instructional Costs 
Regression Analysis • • • • • 
Indirect Instructional Costs • • • • 
Regression Analysis • • • • • • 

Instructional Costs at the Departmental Level 
Direct Costs by Level of Instruction 
Direct Costs at the Aggregate Level of Instruction 
Regression Analysis • • • • • • • • • 

UDEM-U.S. Income and Expenditure Figures 
Sunnnary • • • ~ • • • • • • . • • • • • • 

vi 

Page 

62 
63 
84 

87 

87 
88 
92 
95 
96 
97 
98 

100 
102 
103 

103 

107 

110 
112 
114 
116 
117 

118 

118 
125 
125 
130 
136 
142 
147 
149 
150 
155 
161 
166 



TABLE OF CONTENTS--Continued 

5. SUMMARY, IMPLICATIONS AND RECOMMENDATIONS 

Summary of Methodology • 
Summary of Framework • • • • • • 
Summary of Findings • • • • • • • • • • • • • 

Institutional Profile of Instructional Budgets and 
Enrollments • • • • • • • • • • 

Instructional Costs at the College Level • • • • 
Instructional Costs at the Departmental Level 
UDEM-U.S. Income and Expenditure Patterns: A 

Comparative Profile ••• • • • • • • 
Implications •••••••••••••••• 

Direct and Indirect Instructional Costs at the 
College Level • • • • • • • ~ • • • • • • • • 

Direct Instructional Costs at the Departmental 
Level . . • . . . . . . . . . . . . . 

UDEM-U.S. Income and Expenditure Patterns: A 
Comparative Profile • • • • 

Author's Suggestions to UDEM • • ••• 
Recommendations •• • • • • • • • • • • 

APPENDIX A: 

APPENDIX B: 

APPENDIX C: 

REFERENCES • 

VARIABLES ASSOCIATED WITH DIRECT AND INDIRECT 
INSTRUCTIONAL COSTS ••.•••• 

UDEM'S INSTRUCTIONS AND DEFINITIONS GUIDE FOR 
COMPLETING THE FACULTY ACTIVITY FORM •••• 

DEFINITIONS FOR THE NACUBO BAS.IC CLASSIFICATION 
OF BUDGETS AND ACCOUNTS 

vii 

Page 

168 

168 
169 
170 

171 
172 
174 

177 
178 

183 

188 

192 
195 
198 

201 

211 

217 

225 



LIST OF TABLES 

Table 

1. Student Enrollment in Higher Education, by Type of 
Institution and by Academic Level (1979-1980) • 

2. Growth Trends in Higher Education Enrollments .• 

3. Distribution of Higher Education Enrollments by 
Arpas (Participation in Percentages) 

4. Graduate Student Enrollments and Graduate Programs 
in Mexico • • • • • • • • • • . • . • • . • • • 

5. Decentralization of Graduate Education (in percent-
ages) • . • . • . • • . • • • . • 

6. Cost Per-Student and Cost Per-Hour Averages for 
Professional Education Programs in Latin Amer
ica, 1974 (In U.S. Dollars) ••.••••••• 

7. Expenditure for Education per Full-Time-Equivalent 
Student, All U.S. Institutions of Higher Edu
cation, by Decades, 1929-30 to 1977-78 •••• 

8. Cost of Conventional Instruction With Varying As
sumptions About Curricular Proliferation and 
Faculty Loads . • . • • • • . . • 

9. Policy Variables Derived From Basic Input Data 

10. UDEM's Academic and Non-Academic Units 

Page 

25 

27 

29 

31 

32 

41 

69 

74 

78 

90 

11. List of Professional Careers Available at UDEM 93 

12. List of Independent Variables Describing UDEM's In-
put Factors, Input Prices, and Output Factors . 94 

13. NACUBO Basic Classification of Budgets and Accounts • 105 

14. List of Items Classified as Indirect Costs of 
Instruction . • . 

15. UDEM FTSE Enrollments and Instructional Budgets for 
each College and Department, Fall 1981 

viii 

106 

119 



ix 

LIST OF TABLES--Continued 

Table Page 

16. Direct, Indirect, and Total Costs per SCH, per FTSE, 
and per Course, for all Colleges, Fall 1981 • • • • 126 

17. Variables Influencing the Direct Costs of Instruction, 
for all Colleges, Fall of 1981 • • • • • • • • 128 

18. Simple Correlations Among Two Dependent (Expenditure) 
Variables and Nineteen Independent Variables, for 
UDEM's Seven Colleges. • • • • • • • • • • • • • 131 

19. Intercorrelation Matrix for Variables Associated With 
the Direct Costs of Instruction at the College 
Level . . . . . . . 

20. Regression Model for Variables Associated With the 

133 

Direct Costs of Instruction at the College Level 134 

21. Variables Influencing the Indirect Costs of Instruction, 
for all Colleges, Fall of 1981 • • • • • 138 

22. Simple Correlations Among Two Dependent (Expenditure) 
Variables and Sixteen Independent Vax'iables for 
UDEM's Seven Colleges. • • • • • • • • • • • • • 143 

23. Correlation Matrix for Variables Associated With the 
Indirect Costs of Instruction • • • • 144 

24. Regression Model for Variables Associated With the 
Indirect Costs of Instruction at the College Level 146 

.~5. Direct Costs per SCH, per FTSE, and per CRSE, for all 
Departli'lents, Fall 1981 148 

26. Variables Influencing the Direct Costs of Instruction, 
for all Departments, Fall of 1981 • • • • • • • • • 151 

27. Simple Correlations Among One Dependent (Expenditure) 
Variable and Nineteen Independent Variables for 
UDEM's Twenty-One Departments. . • • . . . • . . 156 

28. Correlation Matrix for Variables Associated With the 
Direct Costs of Instruction at the Departmental Level. 157 



x 

LIST OF TABLES--Continued 

Table Page 

29. Regression Model for Variables Associated With the 
Direct Costs of Instruction at the Departmental 
Level . • . . • . . • . . . . . . • 

30. UDEM Education and General (E&G) Income and Expenditure 

159 

Figures for Fall, 1981 • • • • • • •• • • 162 

31. Education and General (E&G) Income and Expenditure 
Patterns for UDEM and for Most Comparable U.S. 
Institutions (in percentages) • • • • • • • • • 165 



LIST OF ILLUSTRATIONS 

Figure 

1. UDEM Faculty Activity Description Form • • • • • • • • • 

2. Coding Format for the UDEM Faculty Activity Description 

3. 

4. 

Form • • • • • •• 

Descriptive Statistics on Faculty Activity at UDEM 
(Illustrative data provided for the College of 
Education • • . • • • • • • . . • . . . • . . 

Coding Format for UDEM's "Other University· 
Expenditures" • • • • • • • • • 

xi 

Page 

99 

108 

109 

111 



ABSTRACT 

The purpose of this study was to conduct an in-dE!pth examina

tion of factors associated with instructional cost variations among 

the academic units of a private, Mexican university, the Universidad 

de Monterrey (UDEM). The study also sought to understand the dif

ferences between this university's income and·expenditure patterns 

and those of most comparable institutions in the United States. The 

analysis enabled the University to identify where it may be more ef

ficient and, in what may turn out to be of most significance, provided 

it with a higher level of institutional self-awareness. 

The framework for this study utilized the concepts of the pro

duction function and cost theory, both borrowed from microeconomics. 

Three measures of instructional costs (cost per student-credit-hour, 

cost per full-time-student-equivalent, and cost per course) were re

gressed on a series of independent variables that were hypothesized to 

influence instructional costs. The study utilized the data classifi

cation and coding procedures developed by the National Association of 

College and University Business Officers (NACUBO) and the National 

Center for Higher Education Management Systems (NCHEMS). 

Differences in unit instructional costs among UDEM's academic 

units were largely due to differences in student-faculty ratios, aver

age class sizes, and total number of courses taught (direct costs), and 

xii 



average salaries for clerical and administrative staff (indirect costs). 

These findings imply that UDEM may increase efficiency through curricu

lar retrenchment and by increasing faculty productivity levels. The 

University's enrollment (2,300 at the university level) is very small 

for its broad liberal arts, professional and graduate curriculum. In 

Lomparing UDEM's income and expenditure patterns to those of most com

parable U.s. institutions, it was found that UDEM depended more heavily 

on tuition and fees for income and, as such, either had not pursued or 

not been successful in obtaining other revenue. Yet, the University 

was able to devote a larger share of its revenue to instruction than 

were comparable U.S. institutions. In addition. [~EM provided rela

tively more support to its academic support function while rendering 

few resources for scholarships and fellowships. These results suggest 

that UDEM might benefit greatly from a well-designed fund-raising ef

fort and that a student aid program targeted on low income students 

could yield additional income while expanding student opportunity and 

building public relations. 
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CHAPTER 1 

INTRODUCTION 

Not long ago, the enormous reserves of natural gas and oil dis

covered in Mexico represented an historical opportunity to move the 

country toward wealth, prosperity, and modernization. For many, the 

recent economic crisis has put to rest such aspirations. Not all is 

lost, however; Mexico's challenge to recover and move ahead has as a 

result become somewhat greater. Indeed, the country has become aware 

that it lacks an ample supply of skillful managers, technicians, and 

workers needed to move the economy to an advanced level. The leaders 

of the country, however, must confront a higher education system that 

is unable to provide fully the educational and manpower needs of the 

country. In making the necessary investments to develop their higher 

education system, Mexico's leaders seem to be turning to the U.s. for 

the vast majority of the technology needed for this development. 

In their quest for a higher education system that can satisfy 

the country's needs, Mexico's higher education administrators search 

for tools that will enable them to manage their operations effectively 

and efficiently. In doing this, these administrators have begun to 

realize the potential value of cost analysis as developed in the U.s. 

To date, the tool of cost analysis has not been fully understood and 

much less implemented in Mexican higher education. Even in the United 

States, the use of costing for internal management purposes is in many 
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respects in its adolescence. However, the United States has witnessed a 

dramatic increase in the demand for analytically derived cost informa

tion to be used in the management of higher education. 

This study will seek to apply costing methods to a particular 

Mexican university, the Universidad de Monterrey. This will be the 

first known costing study of a higher education institution in Mexico, 

and it will likely serve as a benchmark in the development of costing 

procedures/techniques in other Mexican universities. 

Background 

The Univ~rsidad de Monterrey (UDEM) is located in the state of 

Nuevo Leon, in the city of Monterrey, the wealthiest and most indus

trialized city in Mexico. UDEM is a private university enrolling 

approximately 3,000 students and offering bachelors', masters', and 

professional degrees in various fields. UDEM also has a pre-university 

college, which enrolls about a third of the university's students. 

Many students from the upper socioeconomic class are attracted to this 

elite and prestigious university. 

In 1980, the leadership of UDEM embarked on a Developmental 

Plan to revitalize the institution and prepare it for a new campus and 

a projected 400 percent enrollment growth over an eight-year period. 

The'first part of the plan involves an extensive needs-analysis to iden

tify the problem areas the university must address. The second part of 

the plan will be the building of a new campus by 1988, at which time the 

university expects to enroll 8,000 students at the undergraduate and 

graduate levels. 
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In preparing for a new, larger campus, UDEM assigned a team 

of academic and administrative personnel the task of identifying (1) 

the university's personnel needs for administrators, faculty, and staff 

and (2) the curricular modifications that were necessary. In addition, 

the team had the task of determining the cost of the Developmental Plan. 

Dedicated to making the plan a success, UDEM's leadership is seeking 

methods that will allow the most effective and efficient use of the 

University's human and other resources. Th_~ leaders are aware that they 

should begin in part by understanding the present cost structure of 

UDEM. 

Problem Statement 

The leadership of the Universidad de Monterrey (UDEM) is not 

cognizant of the University's cost structure; they lack the technology 

necessary to assess UDEM's cost configurations. • 

Purpose 

This study will compile the statistical data necessary to con

duct an in-depth analysis of UDEM's instructional costs. Moreover, 

considerable attention is given to an examination of the factors asso

ciated with cost variations among UDEM's academic units. In addition, 

this study will compare UDEM's financial data to those of most compar

able higher education institutions in the United States, within the 

limits of available data. The purpose of this part of the study is not 

to show which is more costly--such a purpose would be inappropriate and 



indefensible--but is to help UDEM identify possible areas of cost 

savings and perhaps areas of needed additional investment. 

Research Questions 

1. What are the average instructional costs at UDEM? What are 

the implications of these costs? 

2. What are the sources of cost variations among the internal 

units of UDEM? 
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3. What are the Education and General (E & G) Income and Expen

diture figures for UDEM? What do these figures tell us about financing 

at UDEM and the priorities or philosophy of UDEM? 

4. How does UDEM allocate its resources as compared to the 

U.S. counterparts? What can be said about U.S.-UDEM differences or 

similarities in the approaches taken toward resource allocation? That 

is, of what utility is this information? 

5. What utility will be gained from UDEM becoming aware of its 

own cost configurations? That is, how may the leadership of UDEM use 

this information in decision making? 

6. What can be learned about the application of conventional 

U.S. costing procedures to a private, Mexican university? 

7. What can be learned from this costing study of UDEM that is 

of value to other Mexican or Latin American universities or, in other 

words, can this study serve as a costing model for these universities? 



Definition of Terms 

Cost. As used herein and conventionally in costing studies, 

costs in higher education are the dollar amounts that are associated 

with the achievement of some goal, e.g., the education of a student. 

Cost Analysis. The breaking down of costs into components so 

that they may be assessed or evaluated. 
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Costing. The process by which costs are determined. In costing 

one is concerned with identifying the expenses associated with conduct

ing the activity of interest, e.g., providing one student-credit-hour. 

Total Costs. All the costs associated with an activity, e.g., 

instruction. 

Average Costs. Total costs divided by the number of units in

volved, e.g., average cost per student-credit-hour. 

Incremental Costs. Associated with a change in level of activ

ity, such as the cost of increasing enrollment by 100 students or adding 

a new program in education. 

Marginal Costs. The cost associated with providing or producing 

one more (or less) unit, e.g., one more student-credit-hour or full

time-student-equivalent. 

Direct Costs. Those costs directly affiliated with the activ

ity. Instructional salary costs of faculty teaching a class for which 

average costs per student-credit-hour will be computed is an example 

of a direct cost. 

Indirect Cost. Those costs allocated from activities associated 

with the activity under study. These costs derive from support expenses 



such as, in the example of the costs per student-credit-hour for a 

given class, from the department head's office. 

Assumptions 

1. Expenditure, enrollment, and other data provided by UDEM 

were free of systematic bias. 

2. In completing their faculty activity reports, UDEM faculty 

members provided accurate information. 
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3. The allocation of time and activities in the faculty activi

ty report is representative of the semester under study. 

4. It was possible to make judgments of costs that were impli

citly "too high" or "too low." 

5. The political atmosphere will be conducive to the sort of 

costing information derived in this study. 

6. Definitions were sufficiently similar to permit meaningful 

cost comparisons between UDEM and selected private universities in the 

United States. 

Sources of Data 

1. Bowen, Howard R. The Cost of Higher Education. How Much Do Col

leges and Universities Spend per Student and How Much Should 

They Spend? The Carnegie Foundation for the Advancement of 

Teaching, 1980. 

2. Statistics from the academic and other units of the Universidad de 

Monterrey, Monterrey, Nuevo Leon, Mexico. 
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3. Peat, Marwick, and Mitchell. Ratio Analysis in Higher Education, 

Second Edition (Appendix to Second Edition), Peat, Marwick, 

Mitchell and Company, 1982. 

Significance of the Study 

Costing and cost analysis can do many things. More informed 

decision making will occur when administrators understand th8 origin 

of costs incurred by their institution. Cost awareness can be extremely 

useful to an administrator faced with deciding among various allocation 

and reallocation alternatives. Leslie (1981, p. 17) provides us with 

insight into this particular issue: 

If one begins with the notion that costs derive in large part 
from historical circumstances and are not rational in the 
ordinary sense, it may be possible to judge (1) whether and 
in what forms a more rational resource allocation model could 
be introduced, and if this is deemed politically impractical, 
which it may very well be, (2) what improvements in the pres
ent resource allocation system are workable, given a highly 
decentralized, politicized, and ambiguous organizational en
vironment. 

According to Leslie (1981) internal costing studies can gen-

erate comparative data that identify areas of relative "abundance" and 

"deprivation." Such studies, he indicates, can demonstrate how unit 

costs have risen (or dropped) for an organizational unit over time. 

Cost analysis is useful to institutions attempting to justify a reduc-

tion of resources in units experiencing enrollment declines and the 

reallocation of those resources to growth sectors. Moreover, cost 

analysis enables a university or college to identify where they may be 

more efficient and, in what may turn out to be of most significance, 

provides them with insight as to ~vhy their costs are what they are. 
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The potential value of cost analysis is immediately apparent at 

the Universidad de Monterrey, which is seeking diligently to increase 

efficiency and professionalize the management of its operations. An 

analysis of UDEM's costs will provide the University with a higher level 

of institutional self-awareness. Certainly, UDEM will require cost in

formation and analysis as it moves toward the solution of problems and 

the laying of plans. This study will "break new ground" as it intro

duces U.s. costing methods to the Universidad de Monterrey and to the 

country of Mexico. 

Conceptual Framework 

In creating an environment for learning, a college or university 

must provide an amalgam of components basic to the learning process: 

faculty, administrative and other staff; classrooms and laboratories; 

libraries; student and academic support services; and countless of other 

large and small items. The numerous colleges and universities in opera

tion today provide this country with a large variety of ~earning environ

ments. Indeed, the assumption can be made that each educational unit 

creates the most effective learning environment--given its human and 

material resources. However, no appropriate, objective satisfactory 

measures have been developed to test and compare the actual effective

ness of different learning environments. Efforts to do this have been 

hampered by the difficulties in measuring educational outcomes. There 

are many conflicting views on the outputs of educational institutions; 

little consensus exists regarding what should be measured and how it 

should be done. 
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The present study was embarked upon with the realization that 

it was not possible to evaluate satisfactorily the effectiveness or 

the quality of the learning environments created by the colleges and 

departments of UDEM. A plausible option, however, is to examine those 

factors which, required for the creation of a learning environment, can 

be viewed and measured in quantitative terms. For example, it is pos

sible to quantify the number of part-time and full-time faculty involved 

in the learning environment of any department or college. It is also 

possible to compare the number of part-time faculty or the average 

faculty salaries that were involved in the creation of several different 

environments. These factors provide a rough measure of the "inputs" of 

an academic unit. The corresponding outputs (educational outcomes), 

then, would be the number of lower-division student-credit-hours gener

ated in a mathematics department or the total number of graduate courses 

taught by the college of engineering. The process that transforms input 

factors into educational outcomes can be described as the "production 

function of education" (Cohn, 1979, p. 164). 

Some of the earlier landmark studies on higher education cost

ing, such as the California and Western Conference Cost and Statistical 

Study (Middlebrook, 1955), were built solely on a production function 

framework. However, in the more recent literature, such as in Maynard 

(1971), Carlson (1972), Robinson, Ray, and Turk (1977), and Leslie and 

Brinkman (1980), somewhat broader conceptual frameworks have been used. 

These broader frameworks have focused not only on the "production func

tion" of an institution but on its "cost function" as well. The latter, 



which is described in the following paragraph, evolved from microecon

omic cost theory. An important, basic contention in such frameworks 

is that sufficient similarities exist between a business firm and a 

college or university to permit the use of microeconomics in examining 

university costs (see Maynard, 1971, and Carlson, 1972, for a more de

tailed explanation. 
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Within a microeconomics context, a university's "cost function," 

which describes the relationship between its cost and output levels or 

educational outcomes, is dependent not only on the university's pro

duction function but upon its "market supply function" as well. Accord

ing to Brigham and Pappas (1972, p. 211), the market supply function 

specifies the prices of the inputs used in the production process. The 

average salary paid to full-time faculty or to department heads are 

examples of related "input prices." 

What the broader conceptual frameworks would connote, then, is 

that instructional cost variations among a university's departments 

and colleges can be interpreted as departmental and college differences 

in the production and market supply functions. The same would hold if 

comparisons were being made between a specific foreign university and 

several "most" comparable u.s. institutions. The major objective, then, 

is to identify the input and output (outcome) factors of the production 

function and to identify the prices of the inputs which are specified 

by the market supply function. 
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Summary 

The conceptual framework for this study provides an empirical 

basis for examining instructional costs at UDEM and between UDEM and 

most suitable U.S. universities. A complete description of the produc

tion and cost functions at UDEM should identify all the conditions, 

factors, and prices of those factors that UDEM required to create its 

"total" environment for learning. Although a perfect description of 

these functions may be somewhat difficult to attain. a reasonable ali

encompassing, quantitative depiction of the UDEM learning environment 

is by no means unattainable. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

In the United States considerable attention has been given to 

cost analysis in higher education, as evidenced by an existing body of 

literature that spans more than eighty years. This chapter, however, 

will focus on those studies that are directly relevant to the various 

purposes of this study. In addition, because this study has particular 

significance to higher education institutions in Mexico and other Latin 

American countries, there is reason to look at costing studies done in 

Latin America. Accordingly, the literature review for this study will 

proceed in the following manner. A first section will present a partial 

description of the evolution and current status of higher education in 

Mexico. Since this study involves an examination of costs at a Mexican 

university, it is useful and appropriate to understand, at least par

tially, Mexico's educational infrastructure upon which U.S. costing pro

cedures are applied herein. A second section will review the costing 

literature produced in Mexico and in other Latin American countries. 

Such a review is particularly useful in assessing the extent to which 

costing techniques are employed in Latin American universities. A third 

section will be directed toward an overview of the general costing 

literature in the United States. A framework approach will be taken· 

in this section in order to review the literature in the context of 

administrative activity and decision making in higher education. A 

12 
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final section will focus specifically on unit cost studies in U.S. 

higher education. Particular emphasis will be given to those studies 

involving a detailed analysis of instructional costs. For this final 

section, the review will be arranged chronologically, based on the 

year of the literature source being addressed. 

Section 1: Higher Education In Mexico: An Historical Profile 

As one expert on the development of higher education in Mexico 

has noted, to study the evolution of educational institutions in Mex-

ico is to step into a world of confusion, contradiction, bewilderment, 

and amazement (Sanchez, 1944). In studying the history of Mexican 

education a lack of uniformity in policies and plans can be noted. One 

is led to conclude that Mexico has lacked the vision required to develop 

a successful plan for educational development. However, such an impres-

sion is to be arrived at with caution. An objective interpretation of 

the development of educational institutions in Mexico requires a 

thorough understanding of the vital currents and issues basic to the 

founding of the Mexican society. Sanchez (1944) points out that, for 

most students of education in the United States, a lack of understanding 

of these vital currents and issues can easily lead to an incorrect 

assessment of the educational scenario of Mexico: 

~lexico presents a picture of accomplishments and deficiencies, -
of readily apparent inconsistencies and conflicts between 
theory and practice. This is particularly true for those 
students of education in the United States, who, guided by 
events in their own country, seek to assess Mexican education 
on the basis of the values, the achievements, and the his
torical pattern which were obtained in the development of 
schools in the United States. From the viewpoint derived 
from the study of the-course which educational events have 



taken there, it is easy to arrive at an erroneous evaluation 
of the Mexican educational scene, itself (p. 1). 
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It would be naive to undertake an evaluation of Mexico's educa-

tional infrastructure without taking account of the values and condi-

tions in the larger society responsible for the birth and character of 

the country's educational institutions. Since this study will not un-

dertake an examination of the elements that contributed to the evolution 

of Mexican society, it cannot do full justice to a discussion of the 

evolution of education in Mexico. Moreover, this study will not seek 

to describe the detailed evolution of Mexican education but to sketch a 

profile of Mexican higher education based on several major developments 

affecting it over the past four centuries. The emphasis of this anal-

ysis will be on the major institutions of higher learning in Mexico and 

is designed to provide the reader with basic information about the Mexi-

can higher eduation system as it evolved and as it exists today. 

The Early Colonial Period 

Not long after Spain began her conquest of Mexico in 1519, her 

colonizers set about fulfilling their primary mission of bringing 

Christianity and education to the diverse, indigenous groups. Spain 

would provide the New World with "the state, the church, and the uni-

versity institutions reflecting the threefold medieval division of power 

into the temporal, the spiritual and the academic" (Gongora, 1979, p. 

17). 

Osborn (1976) informs us that, in introducing a new legal, po-

litical, and intellectual framework, the Spanish would not build upon a 
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vacuum but upon the rich foundations of the Aztec and Mayan civiliza

tions. These indigenous societies were quite advanced with regard to 

technical skills, military organization and power, the genuine appre

ciation fo! art and beauty, economic development, and political stabil

ity. 

In 1523, Francisco Pedro de Gante, a Franciscan friar, founded 

the first school in Mexico. This school was located in Texcoco and 

initiated efforts to teach Spanish to Indian children. In 1526, the 

Franciscan friar assumed control of a "renowned Indian school in the 

San Franciscan.monastery in Mexico City, the Co1egio de San Jose de 

Belen de los Naturales" (Osborn, 1976, p. 6). In this remarkable in

stitution, individuals of all ages would receive instruction in reading, 

writing, Latin, art, music, carpentry, tailoring, shoemaking, and stone 

cutting. The unprecedented accomplishments of the Co1egio de San Jose 

would permit the institution the honor of serving as a model for edu

cation in Mexico throughout most-of the Colonial period (Osborn, 1976, 

p. 7). 

In 1537, Don Antonio de Mendoza founded and endowed the Co1egio 

de Santa Cruz de Tlate101co, an Indian school which was to become the 

first institution of higher learning in the New Spain. By 1540, another 

institution, known today as the Co1egio de San Nicolas de Hidalgo, was 

founded at Patzcuaro by a very respected member of the ruling Audencia 

of the New World, Vasco de Quiroga. This Co1egio was originally design

ed to offer free instruction to those Spanish, Indian, and Mestizo young 

males desiring to study theology. "Today the Co1egio of San Nicolas .is 
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the oldest institution of higher learning in the New World" (Sanchez, 

1944, p. 58). It is also known for having been "the intellectual 

cradle of many liberal leaders and movements in Mexico" (Sanchez, 1944, 

p. 58). Throughout most of its history, this institution would offer 

instruction in Latin, moral theology, canons, and religion and would 

serve as a center of training for Indian leaders. 

In 1547, the Colegio de San Juan de Letran was created espe

cially for Mestizo children. Osborn (1976) reported that one of the 

major purposes of this institution was the training of teachers and, 

by this, it became the first normal school in Mexico. 

The Beginning of University Education 

University education in Mexico actually began in 1551, with the 

founding, by papal and royal decree, of the Real y Pontifical Universi

dad de Mexico (Rangel Guerra,. 1979, p. 3). Several Historians contend 

that this university can dispute the Universidad de San Marcos in Lima, 

Peru, as to which is the oldest university of the New World. The Un i

versidad de Mexico was organized after the plan of a very distinguished 

Spanish university, the Universidad de Salamanca. Officially opening 

in 1553, the Universidad de Mexico would serve as "the most notable 

university in Mexico for most of the succeeding 400 years of its life" 

(Osborn, 1976, p. 8). 

The programs offered at the Universidad de Mexico were founded 

in the medieval tradition and were scholastic in nature. These programs 

were theology, scripture, canon law, arts, jurisprudence including the 

Justinian Code, and rhetoric (Mac-Lean y Estenos, 1956, pp. 114-115). 
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Throughout the first decade of its existence, the Universidad 

de Mexico would fulfill the important social mission of providing to 

numerous individuals the opportunity for upward social mobility through 

the attainment of university credentials. In doing this, the Universi-

dad would produce an intellectual elite capable of merging with the 

aristocracy and having a major influence on the destiny of Mexico. 

One author exemplifies the significance of the Universidad de 

Mexico as a great pioneering American u.rdversity by comparing the ac-

complishments of this institution to the actual developments taking 

place in the United States at that time: "by 1636, when Harvard College 

was founded, the University of Mexico had graduated more than 8,000 

students with the baccalaureate degree" (Sanchez, 1944, p. 50). The 

significance of the early efforts of the Universidad are furtherempha-

sized in another parallel drawn between Mexican and U.S. higher educa-

tion: 

By 1776, the year of the Declaration of' Independence, the 
Royal and Pontifical University of Mexico had been in oper
ation for two hundred and twenty-three years. During that 
time it had granted 1,162 doctors' and masters' degrees in 
all four faculties: Theology, Arts, Canon Law, and ,Civil 
Law; and it had granted 29,882 bachelors' degrees,'besides 
numerous licentiates not recorded. At that time there were 
in Mexico, in addition to the university, fourteen differ
ent colleges or general houses of study of similar rank, many 
of \olhose students took graduate courses in the university. 
Now if we turn to the thirteen American colonies we find that 
there uere nine colleges, not one'of which could rightly be 
called a university. Not until 1779, as a result of the 
efforts of Thomas Jefferson, was the College of William and 
Mary, which had been originally granted a charter in 1692 
but which did not actually open until 1693, reorganized as 
a university (Castaneda, 1938, p. 7). 
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In 1573 the Colegio Mayor de Santa Maria de Todos Santos was 

established in Mexico City as an endowed residential center of graduate 

studies. Dr. Francisco Rodriguez Santos provided the funds for con-

structing and supporting the institution, which was designed to assist 

ten sons of illustrious families to pursue their higher studies. The 

high standards of the Colegio de Santa Maria are evidenced in that of 

the ten "fellows" selected four were postdoctoral students. One author 

depicts the significance of this institution and the tremendous impact 

it was to have on the educational and cultural development of Mexico: 

That an individual and a society should place such value upon 
the highest and finest element of learning is phenomenal in 
itself, even had such a concept not been put into practice. 
That such an idea should be embodied in the establishment of 
an endowed institution through the high-minded philanthropy 
of an individual living in that period of world history is, 
to repeat, almost incredible. But this institution became 
the crowning glory of higher education in Mexico in the six
teenth century and it may serve as a fitting symbol for the 
remarkable attainments of this Golden Age of Mexican history. 
The vision and the spirit that came together in the Colegio 
Mayor de Santa Maria de Todos Santos bring to a culmination 
the laying of the cultural foundation of Mexico (Sanchez, 
1944, pp. 54-55). 

Contributions Made by the Jesuits 

Wilson (1941) points out that the'educational achievements of 

the Sixteenth Century 'would be highlighted by the arrival of Jesuits. 

The presence of Jesuits in New Spain was in large part due to the ef-

forts of Martfn Cortez, son of the conqueror, who "pressed for the 

sending of Jesuits to found a college of higher studies for which his 

father had left an endowment" (Sanchez, p. 51). In 1571 a royal decree 
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accorded the long awaited permission to bring Jesuits to New Spain. One 

author notes the great accomplishments by the Jesuits: . 

At the time of their explusion in 1767, they had not only 
founded more than twenty-five colleges but they had also 
succeeded in modernizing teaching by the introduction of 
modern philosophy, and with it the studies of physics and 
natural history. The early foundations in the City of 
Mexico, the Colegio de San Pedro y San Pablo (1573), that 
of San Gregorio (1575), of San Bernardo (1575), and of San 
Miguel (1576), were intended for the education of the 
Creoles and were later combined with that of San Idelfonso, 
with the exception of San Gregorio, which was for Indians. 
The Jesuits also directed colleges in Patzcuaro, Valladolid, 
Puebla, Oaxaca, Guadalajara, and Vera Cruz (Sanchez, 1944, 
p. 51). 

In the later colonial period, the Universidad de Mexico, in 

exemplifying the Latin American universities flourishing at that time, 

was "committed to the scholastic Bologna-Salamanca tradition of the 

Southern European Universities" (Osborn, 1976, p. 11). However, with 

the arrival of the Jesuits, Mexican higher education broke away from 

scholasticism--the norm of the medieval universities. "The Jesuits, 

by introducing the classics of the Greek and Roman civilizations, opened 

new intellectual horizons to Mexico as they were doing elsewhere in the 

world" (Osborn, 1976, p. 10). Furthermore, the Jesuit plan of study 

provided Mexico its first experience with realistic studies. 

From the last quarter of the Sixteenth Century to 1767, the 

Colegio de San Idelfonso became a great center of higher education. 

This school was a remarkable example of the relatively liberal curricu-

lum sponsored by the Jesuits. The realistic and classical studies found 

in the Jesuit curriculum would provide the students with "an education 

in which mild discipline, academic awards, public presentations, the 
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drama and literary clubs formed an essential part of the program" 

(Sanchez, 1944, p. 75). This liberal program enabled the Colegio de 

San Idelfonso to prosper for two hundred years. 

The Early Nineteenth Century 

The Nineteenth Century had, by-and-large, witnessed a rapid 

deterioration of higher education due mostly to the internal fragmenta-

tion of the country. In 1810 a priest named Miguel Hidalgo proclaimed 

the War of Independence against the Spanish and against bad government 

(Alba, 1967, p. 38). The battles that ensued matched the liberal forces 

against the church, as each sought control over education. The strug-

gles of the first half of the Nineteenth Century rapidly led to the 

demise of higher education, including ~he Universidad de Mexico: 

To all intents and purposes, indeed the University of Mexico 
had ceased to function as an important center of higher 
studies in 1810, with the beginning of the War of Indepen
dence. From 1821 to 1865 the institution was a university 
in name only and, during its intermittent periods of official 
existence, did little more than confer poorly earned titles 
and degrees which in no way compared with those of the past 
(Sanchez, 1944, p. 68). 

Public Education in the 
Nineteenth Century 

In 1843 an'attempt was made to revive vocational education 

through the establishment of the Escuela de Artes y Oficios •. This goal, 

however, was not reached until Benito Juarez came into power. Overall, 

secular education would not flourish until 1858, under the direction of 

Juarez, one of Mexico's most liberal, capable, and honest leaders of all 
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time. Indeed, Juarez removed education from church control as.a measure 

to secure democracy and egalitarian education in"Mexico. 

The inspirational educational movement set in motion by Juarez 

would be only slightly visible in the Twentieth Century. However, the 

Nineteenth Century attempts to provide educational opportunity to large 

numbers of the common people and to make higher education practical 

enough to meet the needs of the country, would give birth to college 

preparatory and university education. This was witnessed in 1867 when 

Gabin Barreda was asked to create the National Preparatory School. The 

founding of this institution would represent a milestone in the develop-

ment of Mexican secondary and higher education (Sanchez, 1944). 

Several state governments were inspired by the National Prepara-

tory School, and they too sought to create their own preparatory and 

higher schools. By the latter part of the Nineteenth Century, state 

and federal governments were supporting fifty-five institutions of 

higher education distributed among twenty-eight states. These efforts 

were further improved in 1921 when Jose Vasconcelos, a great philosopher 

and intellectual, directed the new Ministry of Education and, in doing 

so, reinforced mass education in Mexico. 

New Developments in the 
Twentieth Century 

In 1910, the first modern theory of university education was 

proposed when Justo Sierra founded the National University of Mexico. 

This institution not only sought to prepare the future leaders of Mexico 

but had as its major goal the attainment of "the highest possible degree 
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of academic learning and research in professional studies, and then to 

teach the graduates to apply their knowledge toward the advancement of 

the country" (Rangel Guerra, 1978, p. 2). By 1925 other major univer

sities had been founded. These were the University of Michoacan, the 

University of Yucatan, the Autonomous University of San Luis Potosi, and 

the University of Guadalajara. Thirteen additional universities were 

established between 1930 and 1976. 

The founding of the Free School of Law in 1912 marked the be

ginning of private higher education in Mexico. Other important insti

tutions which were established in the private sector were the Autonomous 

University of Guadalajara (1935), the Institute of Technology and Higher 

Education of Monterrey (1943), and the Iberoamerican University (1943). 

However, most of the private institutions of higher learning operating 

today were established after 1960. 

During the first half of the Twentieth Century the developments 

in higher education were directed at technical and applied education, 

particularly the mechanical and technical professions. In addition, 

there was a major interest in studies of commerce, architecture, and 

mechanical and electrical engineering. 

In 1937 the National Polytechnic Institute was established in 

the Federal District by the federal government. Initially, the Insti

tute consisted of a combination of studies from several existing insti

tutions but later expanded in size and scope by adopting schools of 

medicine, economics, chemical engineering, mathematics, and physics. 

In 1961 the Center for Research and Advanced Studies of the National 
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Polytechnic Institute was founded. This center excelled in postgraduate 

studies and research, as it aimed at providing the high-level training 

required to prepare Mexico's future professors and researchers. By 1967 

Mexico had forty-seven technical institutes. 

The brightest star in Mexican higher education during the Twen-

tieth Century may be the Colegio de Mexico, which was located in the 

Federal District. This college originated in La Casa de Espana, which 

itself was established in 1938. Founded as a private institution, the 

Colegio de Mexico employed native and foreign scholars to do professional 

studies and research. In addition, it provided funds for the publication 

of literary and scientific works. The following quote embodies the true 

meaning of this important institution: 

Three hundred and sixty-seven years after the founding of the 
Colegio de Santos, there has arisen in Mexico another educa
tional foundation which seeks to enable competent scholars to 
pursue their studies and public services free from financial 
limitations and petty obligations. It is to be hoped that 
this worthy revival of that old-time and intelligent philan
thropy may be the beginnings of a new era of private initia
tive in educational endeavor in Mexico (Sanchez, 1944, p. 115). 

Contemporary Enrollments by Type of 
Institution and Academic Level 

This section profiles student enrollment in Mexican higher edu-

cation according to type of institution and academic level. However, 

a necessary first step will be to provide the following definitions for 

those individuals not familiar with the terminology of education in 

Mexico. 

Preparatory Education. Refers to those educational programs 

that are the equivalent of high-school programs in the United States. 
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These programs are often located within the universities or are closely 

associated with them. 

Licentiate (Licenciatura). Refers to the academic degree which 

is equivalent to the Bachelor's in the U.S. 

Post Graduate Education. Refers to the educational programs 

that lead to graduate degrees, such as the Master's or Doctoral degrees 

in the U.S. 

Table 1 shows the distribution of student enrollment by type of 

institution and academic level. As can be seen in this table, at the 

higher education level (licentiate and post graduate), 105,117 students 

are registered in private institutions and 650,468 in public institu

tions. The private and public shares are 13.91 percent and 86.09 per

cent, respectively. Public autonomous universities hold the largest 

share of students both at the licentiate and at the post graduate level. 

When focusing on the number of students served by public insti

tutions of higher education (licentiate and post graduate), it is found 

that 547,448 were registered at public autonomous universities, 95,216 

at public technical institutions, and 7,804 at other public institutions 

of higher education. By way of comparison with the private sector, 

68,695. were registered at private universities, 20,643 at private tech

nical institutes, and 15,779 at other private institutions of higher 

education. 

When studying Table 1, it becomes readily apparent that a very 

large percentage of students is served by public higher education. As 

Rangel Guerra, a renowned expert of Mexican higher education, once 



Table 1. Student Enrollment in Higher Education, by Type of Institution and by Academic 
Level (1979-1980) 

Type of Institution Preparatory Licentiate Post Grand 
Graduate Total 

Public 

Autonomous Universities - 532,080 15,368 547,448 
Technological Institutions - 93,594 1,622 95,216 
Other Institutions of H.ED. - 6,633 1,171 7,804 

Subtotal Public 665,100 632,307 18,161 1,315,568* 

Private 

Universities - 65,368 3,327 68,695 
Technological Institutions - 18,594 2,049 20,643 
Other Institutions of H.ED. - 15,022 757 15,779 

Subtotal Private 220,900 98,984 6,133 326,017* 

Grand Total . 
886,000 731,291 24,294 1,641,585 ------

Source: ANUIES (National Association of Universities and Institutes of Higher Education), 
Annual Statistical Report for 1980, Mexico D.F. 

*These figures do not coincide with the respective subtotals because the preparatory en
rollment data were available only on a global basis and not by type of institution. 

N 
\J1 



noted: '~exican higher education is comprised mainly of decentralized 

organizations funded by the federal government and other federal enti

ties" (1978, p. 7). 

The Current Scene 
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Arizmendi and Zamanillo (1981) provide an insightful discussion 

on a document that touches upon the most recent state of Mexican higher 

education. This document, titled Lineamientos Generales para el 

Periodo 1981-1991 del Plan Nacional de Educacion Superior (Guidelines 

for .!:,he National Plan Ei Higher Education for the Period 1981-1991), 

is a product of SEP (Secretary of Public Education) and ANUIES (National 

Association of Universities and Institutes of Higher Education). Spe

cifically, the document discusses the general guidelines that were 

established for planning the future development of higher education 'in 

Mexico through 1991. These guidelines were defined and unanimously 

approved at the XX Reunion of the General Assembly of ANUIES, held 

July 30-31, 1980 in Morelia, Michoacan, Mexico (Arizmendi and Zamanillo, 

1981). 

ANUIES configures the Mexican higher education system into five 

separate subsystems: (1) technical education, (2) UNAM (the National 

Autonomous University of Mexico), (3) state universities, (4) other 

public universities, and (5) private institutions. Table 2 presents 

the distribution of student enrollments among these five subsystems. 

As shown in Table 2, the rapid growth of student enrollments in 

Mexican higher education in readily apparent. For the year 1980-81 



Table 2. Growth Trends in Higher Education Enrollments 

YEARS 
SUBSYSTEMS 

1970-1971 1974-1975 1980-1981 

Technological 50,217 77 ,457 133,515 

UNAM 72,952 108,437 147,747 

State Universities 91,697 178,638 429,272 

Other Public Institutions 2,000 4,942 17,331 

Subtotal Public 216,866 369,474 727,865 

Private Institutions 34,188 53,341 110,160 

Total 251,054 422,815 838,025 
---L...--

Source: Arizmendi and Zamanillo. "Guidelines for the National Plan of Higher 
Education for the Year 1981-1991." ENLACE, 1981, p. 6 . 

• 
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student enrollments totaled 838,025, an increase of 233.8 percent since 

1970-1971. In this same time period, enrollments had more than tripled 

in the public sector (from 216,866 to 727,865) as well as in the private 

sector (from 34,188 to 110,660). These figures seem impressive when 

considering that from 1970-71 to 1980-81 the population of the country 

grew from 50 million to 70 million, an increase of 40 percent. 

In Table 3 higher education enrollments are distributed among 

six academic areas, as done by ANUIES: (1) agricultural, (2) health 

sciences, (3) natural and exact sciences, (4) engineering and technology, 

(5) education and humanities, and (6) social and administrative sciences. 

The social and administrative sciences have consistently attracted the 

largest portion of students in higher education, 43.5 percent in 1969-

1970 and 40.1 percent in 1979-1980. The health sciences have attracted 

a steadily increasing portion of students, from 19.6 percent in 1969-

1970 to 24.0 percent in 1979-1980. Although the area of engineering and 

technology has traditionally attracted the second largest portion of 

higher education students, it reveals a steady decline in its share of 

students, from 28.2 percent in 1969-1970 to 25.6 percent in 1979-1980. 

In planning for the future, those responsible for higher educa

tion in Mexico may find it necessary to identify the academic areas that 

are to playa major role in training the country's most needed manpower. 

It would then be reasonable to increase the support for those academic 

areas that are to attract a greater portion of higher education stu

dents. In doing so Mexico would take steps in the right direction to 

fulfill the country's goals for socioeconomic development. 
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Table 3. Distribution of Higher Education Enrollments by Areas 
(Participation in Percentages) 

1969 
1970 

Agricultural 3.71-____ --\- - - ---

Health Sciences 19.6 

Natural & Exact Sciences 1.0 t=====::t ......... 
..... -..... 

1979· 
1980 

29 

4.6 

24.0 

1-___ -l 2 •8 
Engineering & ........ 28.2 
Technology 

Education & Humanities 4.0 

Social & Administrative 43.5 
Sciences 

..... - 25.6 

--- - - -, ____ -i 2 •9 

40.1 

Source: Arizmendi and Zamanillo. "Guidelines for the National Plan 
of Higher Education for the Year 1981-1991." ENLACE, 1981, 
p. 9. 
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As can be seen in Table 4, the graduate education participation 

in Mexico has altered quite significantly in the cou~se of one decade. 

The number of students attending graduate school grew from 5,753 in 1970 

to 24,313 in 1980, an increase of over 320 percent. It should be noted 

that most of this growth occurred at the professional and masters' 

levels, with the number of students at the doctoral level increasing 

minimally. This is due, in large part, to the fact that in Mexico there 

are very few individuals prepared to teach at the doctoral level. The 

vast majority of those who have completed doctoral level studies will 

be absorbed by the business sector--a·much more economically rewarding 

option. 

Table 4 reveals a very interesting development--the number of 

graduate programs in Mexico has increased substantially at every aca

demic level. At the doctoral level, where the number of students en

rolled increased from 746 in 1970 to 816 in 1980, the number of programs 

grew from 52 to 124 in the same time period. It appears that higher 

education experts in Mexico have diversified the curriculum so as to 

keep pace with the modernization of the natural and social sciences. 

Another interesting development has taken form with regard to 

graduate education in Mexico--the geographic decentralization of grad

uate education throughout the various states of the country. Table 5 

shows that of all graduate programs in the country only 16 percent were 

offered outside the federal district (capital) in 1970, as compared to 

52 percent offered outside the federal district in 1980. These figures 

reveal what has probably been a determined effort by Mexico's higher 



Table 4. Graduate Student Enrollments and Graduate Programs in Mexico. 

Graduate Student Enrollments Graduate Programs 

Academic Level 1970 1980 - 1970 1980 

Professional 1,655 6,131 - 50 299 

Master's 3,342 17,366 - 124 809 

Doctorate 746 816 - 52 124 

Total 5,753 24,313 - 226 1,232 

-

Source: Arizmendi and Zamanillo. "Guidelines for the National Plarl of Higher 
Education for the Year 1981-1991." ENLACE. 1981, p.7. 

I 

I 

I 
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education planners to develop graduate education in the public univer-

sities throughout the states. 

Table 5. Decentralization of Graduate Education (in percentages). 

Location 

Federal District 

States 

1970 

84% 

16% 

1980 

48% 

52% 

Source: Arizmendi and Zamanillo. "Guidelines for the National Plan 
of Higher Education for the Year 1981-1991." Enlace, 1981, 
p. 8. 

Summary and Conclusions 

The founding of the Real y Pontifical Universidad de Mexico in 

1551 would mark the birth of a "golden century" in the evolution of 

higher education in Mexico. Indeed, many inspirational individuals 

and the institutions they created would have a profound influence on 

the intellectual trends in.Mexico during the Sixteenth and Seventeenth 

Centuries. 

For two centuries beginning in 1561, the Jesuits would be res-
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ponsible for the founding of numerous schools of higher learning and for 

the rise of a new inte~lectual thought. However, after the Jesuits were 

expelled from New Spain in 1767, higher education in Mexico would not 

flourish again until the triumphs of the Benito Juarez regime. Juarez 

opened the door to liberal thought, to the resurgence of Indian educa-

lion, and to the establishment of a foundation upon which a system of 

public education could be built. 
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After the Revolution of 1910, Mexico would witness the first of 

a series of efforts to extend educational opportunity to the masses. 

However, the Revolution would leave Mexico politically and economically 

unsettled in such a way that would contribute to the country's isolation 

from most of the intellectual trends and educational movements of the 

modern world. The ensuing decades would see Mexican political and edu

cational leaders embark on ambitious plans to develop numerous univer

sity and graduate programs throughout the country and to improve 

significantly the availability of technical and vocational education 

to the masses. 

The developments of the Twentieth Century would by and large be 

the materialization of the liberal goals envisioned in the Revolution. 

To fulfill the old dreams of the Revolution would mean a phenomenal 

increase in the number and type of higher education institutions in the 

country. Most importantly, though, Mexico would pride itself in produc

ing higher education institutions--such as the Universidad Nacional de 

Mexico and the Instituto Technologico de Monterrey--which can right

fully be considered among the best institutions of higher learning in 

Latin America. 

This section has sought to present a partial description of the 

development of Mexican higher education, to touch upon the major events 

in the evolution of Mexico's educational infrastructure. In sketching 

the accomplishments of Mexican higher education, numerous achievements 

by many distinguished laymen and churchmen have been overlooked. In

deed, this section has only probed into some of the more notable events 

in the history of Mexican higher education. 
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Section 2: Costing in Mexico-Latin America 

The literature addressing unit cost analysis and resource allo

cation in Mexican institutions of higher education is scarce. Only 

recently have these topics attracted the attention of government leaders 

and higher education experts in Mexico and other Latin American coun

tries. It is quite conceivable, however, that several unpublished unit 

cost studies have been initiated in Mexico's universities. 

For the most part, the bulk of the literature found in this 

search provides general large-scale statistical information on Latin 

American universities, touching upon national, regional, and state ef

forts to finance education. A few studies partially address unit 

costing and/or resource allocation in Latin American universities. A 

summary discussion on each one of these sources appears to be the best 

manner to present this section of the literature review. 

A comprehensive scenario of higher education finance in Mexico 

is presented by Osborn (1976). This study examines factors explaining 

the differences in expenditure levels between public and private uni

versities. The author noted that enrollment size and faculty salaries 

were factors having the major effect on 'the expenditure levels of these 

institutions. With regard to enrollment, the author pointed out that 

"if some of the private universities face higher costs due to small 

size or diseconomies of scale, it is equally likely that many public 

universities face similar diseconomies because of an excess of students" 

(p. 76). Regarding faculty salaries, Osborn contends that an analysis 

of faculty salaries will most likely reveal differences between the 
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public and private sector in resource allocation policies. His study 

examined the minimum monthly salaries earned by professors at the large 

public and private universities in the three major Mexican cities-

Guadalajara, the Federal District, and Monterrey. It was found that 

private university professors, particularly full-time professors, earned 

higher salaries than professors from public universities, at all con

tractual levels. Thus, faculty salaries were considered a major factor 

explaining the higher expenditure levels of the private sector of 

higher education. 

Osborn's study noted that faculty contracting policies can af

fect the expenditure levels of private as well as public universities. 

As mentioned in this study, of all professors examined in public and 

private universities, over 80 percent were employed with an hourly con

tract. "This is probably because many Mexican universities contract 

professors on a part-time basis. ~he author found that, when compared 

with the public sector, private universities have a higher level of per

student expenditures since they have more professors--in number and with 

full-time contracts--than do the public institutions. The average ex

penditure per student for faculty salaries was approximately $172 for 

the private sector and $121 for the public sector. The difference is 

quite considerable. As Osborn states, "a large portion of the difference 

in the total student costs between public and private universities lies 

in the ccst of human resources employed" (p. 81). 

As indicated above, per-student expenditures by both public and 

private universities in 1970-1971 were also examined in Osborn's study. 
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Of these universities, thirty-five were private whereas sixty-one were 

public. The average per-student expenditures by the private institu

tions were $437. The Universidad de Monterrey (UDEM), a newly born 

institution at the time, had a per-student expenditure of $447--slight

ly more than the national average. The national average per-student 

expenditure by the public institutions was $354, approximately 19 per

cent less than was spent by the private institutions. 

Osborn also examined the financial outlook for higher education 

institutions in Mexico. Having experienced growth in size and in costs, 

both the public and the private sectors, said Osborn, will require in

creased support from their four major sources of income--tuition and 

fees, government subsidies, gifts and endowments, and auxiliary enter

prises. 

Mexico's private universities are very dependent on tuition and 

fees for income. Many may seek to determine what is the highest tuition 

rate they can set without outpricing their traditional student market. 

Osborn notes that the high private rates of return on a higher education 

in Mexico may influence a student's decision to pay a higher tuition. 

He contends that the price elasticity of demand for private tuitions in 

Mexico may be quite high, considering that the private rate of return 

on a higher education is very encouraging. He makes reference to a 

study conducted by Psacharopoulos (1972) which revealed that of thirty 

countries studied only three--Brazil, Ghana, and West Nigeria--were re

ported to have rates of return on a higher eduation higher than Mexico's. 



Private university students in Mexico could be expected to afford an 

increased tuition since most of them come from upper-income groups. 

This condition may indicate that Mexican private higher. education is 

likely to remain with a limited student market. 
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Historically speaking, Mexican higher eduation has received 

almost no support from donations, gifts, and endowments. For the most 

part, voluntary giving has not been an established aspect of Mexican 

higher education, as has been the case in the United States (Osborn, 

1976). However, as Osborn notes, a form of philanthropy involving the 

major private universities has evolved in Mexico. "This phenomenon has 

coincided with the organization of the two archetypal private univer

sities for which gift support is a major source of current revenue" 

(Osborn, 1976, p. 94). These institutions are the Monterrey Technical 

Institute of Mexico (ITESM) and the Autonomous Technical Institute of 

Mexico (ITAM). Both institutions were founded by groups of executives 

from Monterrey and Mexico City, the two major industrial cities in 

Mexico. The main purpose of these institutions was to train the much 

needed manpower for the firms in these two industrial centers. Through

out their existence, both ITESM and ITAM have relied on their founders 

for guidance and financial support. 

According to Osborn, government grants have played a major role 

in financing public higher education in Mexico. Taking a nationwide 

aggregate view, he states that 70 to 75 percent of public university 

income stems from federal sources, 15 to 20 percent comes from state 
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funds, and the small remainder comes from tuition and gifts. Private 

institutions, with the exception of the Monterrey Technical Institute, 

receive almost no government subsidies, state or federal. 

Auxiliary enterprises have made no inputs to the budgets of 

colleges and universities in Mexico. Nevertheless, higher education 

experts throughout the country are anticipating new ventures in this 

area of income support. 

Diez (1979), the second major literature source addressed in 

this section, discusses the allocation of resources to the major reg-

ional universities and technical institutes in Mexico. He contends that 

through the following procedures federal monies can be channeled to 

higher education: 

by setting general guidelines for the distribution and al
location of financial resources to higher education at the 
national level·~ 

by adopting a mechanism for financing individual universi
ties. This financing should be done through consultative 
commissions involving federal and state governments and 
representatives of the institutions, 

by devising a mechanism for allocating federal resources 
to higber education. Where "ordinary subsidies" will be 
required to maintain higher education at" the current level, 
"extraordinary subsidies" will be needed for developing 
and improving the higher education system. These latter 
subsidies should focus on the development of special pro
grams including, for example, the creating of new careers 
to supply the country's most needed manpower training. 
In addition, extraordinary subsidies should be targeted 
at developing new programs in research, extension, and 
social service--aimed at developing the rural countrysides 
and the solving of major socio-economic problems in the 
country. 

Brodersohn and Sanjurjo (1978), comprising the third major 

literature source in this section, present what is perhaps the most 



39 

extensive and detailed study addressing the topic of educational finance 

in Latin .America. Indeed, all the segments of this literature source 

include an insightful discussion on the financing of education in Latin 

America. However, to avoid overextending the scope of the literature 

review, the following discussion will address the aspects of the study 

most pertinent to this chapter. 

Brodersohn and Sanjurjo have compiled the results of a seminar 

on the financing of education in Latin American countries. This sem

inar, sponsored by the International Bank for Development (Banco Inter

nacional de Desarrollo) in Washington, D.C., brought together a 

committee of experts from around the world to examine problems that 

Latin American countries face in seeking to expand and improve their 

educational systems. As noted in the literature produced in this sem

inar, the acquisition of resources and the optimum utilization of these 

resources in reaching educational goals is a major issue most Latin 

American countries must address. 

Fundamentally, the experts of this seminar addressed the issue 

of public and private investment in education and its impact on the 

economic growth of Latin American countries. Their general contention 

is that economic prosperity in Latin American society will, in large 

part, require an educated populace. They also note that increased mass 

education should yield a more equitable and desirable distribution of 

income among the different socioeconomic classes in chis society. For 

the most part, government and educational leaders in Latin America are 
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aware that a sound system of egalitarian education should improve and 

increase social mobility and social equality in their countries. 

Through empirical observations of the 1970s, Brodersohn and 

Sanjurjo examined the financial processes of Latin American education, 

with particular attention given to the government role in funding higher 

education. Their study included a look at the costs that would be 

associated with the various academic programs. In addition, numerous 

educational projects in the rural and urban regions of Latin America 

were examined in a cost-benefit context. As shown in Table 6, cost-per 

student and cost per-hour averages were computed for professional edu-

cation programs in 1974. The average cost per hour was obtained 

simply by determining total institutional expenditures and dividing 

this figure by the total number of student hours produced, for the same 

year. For these institutions, the correlation between the number of 
• 

students enrolled and the cost per-student hour was -0.40. This indi-

cates that the larger the number of students enrolled the greater is the 

utilization of the schools, reSUlting in a lesser cost per student hour. 

However, the authors noted that other variables, such as the teaching 

technology utilized, the types of courses offered, and the expenses 

incurred by administration, will affect the costs. 

Brodersohn and Sanjurjo also examined the costs of instruction 

and the costs of administration in various professional/vocational 

schools in Latin America. They found that most schools had spent sub-

stantially more in administration than in instruction. For the insti-

tutions for which data were available, almost half (45 percent) had 



Table 6. Cost Per-Student and Cost Per-Hour Averages For Professional Education 
Programs in Latin America, 1974 (In U.S. Dollars). 

Country Institution 

Bolivia FOMO 
Brasil SENAI 

SENAC 
Colombia SENA 
Costa Rica INA 
Chile INACAP 
Ecuador SECAP 
Guatemala INTECAP 
Honduras INFOP 
Mexico ARMO 
Nicaragua INA 
Paraguay SNPP 
Peru SENATI 
Venezuela INCE 
Uruguary UTU 

Annual 
Cost 

Per-Student 

420 
160 

60 
60 

250 
60 

120 
190 
260 
120 
780 
210 
950 
350 
150 

Cost 
Per-Student 

Hour 

1.25 
0.94 

0.24 
0.55 
0.32 
1. 79 
1.84 
4.47 
4.61 
2.07 
1.71 
5.14 
1.80 

Source: Brodersohn Mario and Ma. Ester Sanjurjo. Financiamiento de la Educacion 
en America Latina. 1978. 

~ ...... 
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spent between 52 percent and 83 percent of their resources on adminis

tration; 18 percent of the institutions had spent between 40 and 50 

percent; and the remainder had spent less than 40 percent on adminis

tration. Such differences, however, may be due to the lack of compar

ability in the data. Other factors such as the technology and materials 

used for instruction could have a significant influence on the expendi

ture levels for instruction and administration. Another variable given 

much attention was enrollment. It was considered plausible for insti

tutions with the smallest enrollments to have the highest costs. 

However, as noted throughout this literature source, the general condi

tion of higher education in Latin America is one of inefficiency, due 

mostly to the excessively high costs of administration. 

There are two primary themes that under.lie the remaining litera

ture addressed in this section. These themes are (1) the need to make 

substantial investments in developing the educational systems in Latin 

American countries and (2) the importance of efficiency in the planning 

and financing of higher education in these countries. 

Dittel (1971) makes the painful but sometimes necessary conten

tion that almost unlimited public and private investment is required to 

develop and improve a country's educational systems. Anything short of 

such investments could not possibly yield a sound educational infra

structure, particularly in the underdeveloped world. In reviewing 

numerous financial factors related to educational development, Dittel 

notes the importance of state and federal support in the financing of 

higher education in Latin America. 
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Lyons (1965) was one of the early advocates of cost analysis as 

a tool for approaching the question of educational efficiency, particu

larly in regard to the planning and financing of higher education in 

Latin American countries. He noted that cost analysis may provide use

ful information when seeking the maximum utilization or benefit from 

an institution's hu~an and other resources. 

In discussing the efficiency with which public funds are used to 

maintain the educational system in Latin America, Lourie (1965) con

tended that high drop-out rates, excessive bureaucracy, and too many 

subjects for too small groups were among the factors contributing to 

the inefficiency of education in Latin America. Much of the literature 

on Latin American higher education was not addressed here because of 

its limited reference to the financial condition of Latin American 

universities. 

Summary 

As was explicit in this section, the literature addressing cost 

analysis and resource allocation in Mexican institutions of higher edu

cation is scarce. More recently, however, these topics have attracted 

the attention of government leaders and higher education experts in 

Latin American countries. As determined in this review of the litera

ture, of the few studies to partially address unit costing and resource 

allocation in Latin American universities, the two most pertinent 

studies perhaps are those by Osborn (1976) and by Brodersohn and 

Sarjurjo (1978). 
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Osborn examined factors explaining the differences in expendi

ture levels between sixty-one public and thirty-five private universi

ties in Mexico. He noted that if the private universities faced higher 

costs due to small size or diseconomies of scale, it was equally likely 

that many public universities faced similar diseconomies because of an 

excess of students. Osborn also noted that faculty salaries were a 

major factor explaining the higher expenditure levels of the private 

sector of higher education. When compared with the public sector, 

private universities had a higher level of per-student expenditures 

since they had more professors--in number and with full-time contracts-

than did the public institutions. Finally, Osborn noted that the pri

vate universities were very dependent on tuition and fees for income 

whereas the public universities relied almost entirely on federal grants 

and somewhat on state funds; voluntary giving to both sectors was, in 

large part, nonexistent. . 

BrodersollU and Sanjurjo (1978) presented .what is perhaps the 

most extensive and detailed study on educational finance in Latin Ameri

ca. Two of the major issues addressed in the study were (1) public and 

private investment in education and its impact on the economic growth 

of Latin American countries and (2) the optimum utilization of these 

resources in reaching specific educational goals. Numerous educational 

projects in the rural and urban regions of Latin America were examined 

in a cost-benefit context. The authors pointed out that although 

economies of scale resulted in lower unit costs, other variables, such 

as the teaching technology utilized, the types of courses offered, and 



45 

the expenses incurred by administration, affected the costs. According 

to Brodersohn and Sanjurjo, most professional/vocational schools in 

Latin America spent substantially more in administration than in in

struction. Indeed, acco~ding to Lourie (1965), "excessive bureaucracy11 

was one of the factors contributing to the inefficiency of education in 

Latin America. 

Section 3: Costing in the U.S.--A Framework Approach 

As tools for managing higher education, cost information and cost 

analysis date back to the early 1900s. First prompted by college and 

university business officers, the past eighty years have witnessed a 

determined effort to refine and standardize financial reporting and 

analysis methods in higher education. In recent years the problem of 

financial exigency has become an acute one for many colleges and uni

versities, particularly for those in the p~ivate sector. This condition 

has resulted in an increased demand for analytically derived cost in

formation designed to assist administrators to control costs in their 

institutions. Several organizations have concentrated their efforts 

on developing models and financial reporting and analysis techniques 

useful in examining institutional costs. Two major organizations 

involved in such efforts are the National Center for Higher Education 

Management Systems (NCHEMS) and the National Association of College and 

University Business Officers (NACUBO). The products of these organiza

tions have enabled administrators to derive and interpret valuable cost 

information. Such procedures are useful for detennining an 



institution's financial health and structure and for examining various 

resource allocation (or reallocation) alternatives. 
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Issues of costs and efficiency in educational institutions have 

attracted the attention not only of college and university business 

officers but of educators, researchers, administrators, and technicians 

as well. As a result, the contributions made to the field of cost 

analysis in higher education have been numerous and diverse. The varied 

themes that have evolved in th~ field are addressed in one or several 

of the reviews of the literature on costing in higher education. Among 

the major reviews are those done by Doi and Russell (1960); Cavanaugh 

(1969); Powell and Lamson (1972); and Adams, Hankins, and Schroeder 

(1978). A close examination of these surveys reveals that different 

cost analysis methods and approaches have been applied in higher educa

tion to fulfill a variety of purposes. 

Considering the diversity of methods and objectives involved in 

the higher education costing process, a review of the literature ad

dressing costing and cost analysis--as applied to higher education-

appears to be a difficult and complex task. For the most part, a clear 

structure underlying the discussion of this literature is difficult to 

conceive. Adams, Hankins, and Schroeder (1978) reported that there was 

"no discussion of a framework for research or a logical organization of 

lines of research in the literature of costing in higher education" . 

(p. 116). This lack of a framework explained to some extent why the 

literature could be presented in terms of the different types of costing 

methods. Having developed their own framework, the Administrative 
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Process Schema, Adams et ale set forth to review the costing literature 

in the context of administrative activity and decision making in higher 

education. The major categories and subdivisions of their schema are 

presented below (Adams et al., 1978, pp. 32-32): 

Resource Acquisition includes the administrative processes 
that are involved in determining the amount of funding needed 
and obtained from various sources. This process area in
cludes the subprocesses of 1) tuition setting, 2) cost re
covery rate setting, and 3) estimation of current fund 
requirements. 

Resource Allocation refers to the set of administrative pro
cesses associated with determining which activities get 
supported and at 'Iolhat levels. . In terms of subprocesses we 
recognize that two main categories of allocation methods. 
One method deals with allocation by organizational unit; 
the other deals with allocation to programs. with either 
the program or the organiza~ional unit approach there are 
several possible types of allocation processes. These in
clude budgeting by object of expense, cost-income budgeting, 
standard costing, and internal (transfer) pricing. 

Resource Management and Control includes the processes that 
are intended to monitor expenditures and initiate adjust
ments of allocations in response to changing or unforeseen 
condition. Included in this category are the subprocesses 
that monitor by 1) comparing actual expenditures to budgeted 
figures and 2) comparing actual expenditures or budgeted 
figures to standard costs. 

Accountability is the category of administrative processes 
that involve informing various con~tituencies of the ap
propriateness of the decision making that occurs in the in
stitution. These processes contain elements of pubiic relations 
as well as elements of moral and legal responsibility to inform 
legitimate constituencies. 

As connoted by Adams et al. (1978), something is to be gained by 

presenting the literature in such a fashion, namely, that a more compre-

hensive and coherent review of the literature can be done by relating 

the literature to the various types of decisions or administrative 

processes in higher education. Inrleed, such an effort is essential to 



this study for three major reasons. First, it provides a basis for 

interpreting the very complex process of costing in higher education, 

as addressed in the literature. Second, it serves as a background for 

the final and major section of this chapter--Unit Costs in Higher Edu

cation. Finally, and perhaps most importantly, it provides higher 

education experts in Mexico and other Latin American countries with a 

conceptual framework from which the varied purposes, methods, and 

techniques of costing--as applied to higher education in the United 

States--can be interpreted in a clearer and better informed manner. 

This framework is of much value to those experts seeking to identify 

which specific U.S. costing techniques are applicable and useful to 

their own universities. Moreover, their understanding of the methodo

logical and functional differences that exist between U.S. and Latin 

American universities should be enhanced. 
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This section, then, inspired by the work of Adams et al. (1978), 

will address the literature of costing in relation to the three major 

processes involved in the financial management of higher education in

stitutions in the United States. These processes can be expressed as 

(1) the obtainment and distribution of resources or the process of esti

mating the resource receipts and expenditures that are necessary to main

tain institutional activities or programs operating at determined levels, 

(2) the management of these resources so as to ascertain their appro

priate use, which is usually done by monitoring income and expenditure 

levels in conformity to budget goals, and (3) the accounting to public 

and other constituencies for the use of these resources, usually done by 
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measuring and comparing educational outputs. An outline of the frame

work approach used to review the literature in this section may be 

expressed as follows: 

Part 1. Obtaining and Distributing Resources 

a. Determining funding requirements 

b. Distributing resources to organizational units 

c. Programmatic allocation' 

Part 2. The Management of Resources 

Part 3. Accountability. 

Part 1. Obtaining and Distributing Resources 

The literature addressed in this major category focuses on the 

approaches taken to determine the amount of funding required by higher 

education institutions to maintain operations at continued levels. 

Adams, Hankins, and Schroeder (1978, p. 39) stress that caution must be 

exercised when discussing the acquisition and allocation of funds since 

a very fine line separates the two functions. They note that, in many 

cases, what one institutional unit may consider as a process of allo

c,ation may be viewed as a process of acquisition by another unit. 

Determining Funding Requirements 

The most common approaches taken by higher education institu

tions to determine their funding requirements are those employed to 

prepare the institutional budget. Although most institutional budgets 

have comparable formats and structures, the approach taken in an analy

sis of expenditures may be quite different (Adams et al., 1978). The 
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literature provides many examples of the different approaches to bud-

geting. Millett (1952) and Caruthers and Orwig (1979, p. 36) point 

out that the most traditional and possibly the most widely used approach 

to budget building is the "incremental" budget approach, which is simply 

to increase the previous expenditure level for each function to compen-

sate for inflation and increases in enrollment. The concepts of "fair 

shares" and ''base,'' as developed by Wildavsky (1974), are underlying 

features of this budgeting approach. 

According to Wildavsky, an organization's previous year's budget 

ordinarily becomes an established "base" for the current year's budget. 

On the other hand, the concept of "fairshare" specifies that no organi-

zational unit will receive disproportionately more of any resource 

increases or decreases than any other unit. The utility and important 

political implications of such a budgetary approach are depicted in the 
• 

following quote taken from Wildavsky (1975, p. 6): "The widespread 

sharing of deeply held ex~ectations concerning the organizations base 

and its fair share of funds provides a powerful (although informal) 

means of coordination and stability in budgetary systems." 

Adams et al. (1978) contend that most statements of operating 

fund requirements are developed either through an analysis of expendi-

tures. "the use of cost projections based on formula factors, or through 

a combination of these techniques" (p. 43). Miller (1964), Robins 

(1973), and Caruthers and Orwig (1979) have made major contributions 

to the literature of formula-based budgeting, as applied to higher 

education. They note that this budgetary technique is based on the 
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application of a predetermined set of ratios and cost parameters. 

NACUBO views it as a technique "by which the financial needs or oper-

ating requirements of an educational institution may be determined 

through the application of a formula" (1977. p. 157). Miller (1964) 

pointed out that where cost analysis focused on historical or actual 

expenditures. formula budgeting was mainly concerned with anticipating 

future resource needs or expenditures. Such anticipation or projection. 

he noted. would be based on prices. expected loads. and other factors. 

The essence of formula budgeting and its application in higher educa-

tion is captured in the following quote taken from Millard (1980. p. 

85): 

They appear to be objective; but as Meisinger (1976. p. 2) 
points out. they usually are a combination of technical 
judgments and political agreements. Formula budgeting is 
generally combined with or is a modification of incremental 
budgeting. In its more elaborate form. formula budgeting 
may involve separate formulas for various institutional 
functions along with variable formula applications in insti
tutional areas for type of program and level of student. 

The use of formulas to set funding levels for public colleges 

and universities was a state approach to dealing with the increasing 

complexity and expansion of higher education in the 60s and 70s (Glenny. 

1975). Noting that the nature and complexity of formulas differed from 

state to state as did the degree of their use within each actual budget. 

Millard (1980. p. 85) reported that twenty-five states were using some 

form of formula budgeting by 1975. State budgeting issues were dis-

cussed from a technical and political perspective by Glenny (1976) and 

Schmidtlein and Glenny (1977). 
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In recent years formula budgeting has confronted increasing 

criticism, mainly centered on the contention that formula budgets are 

enrollment driven mechanisms and therefore are based in some way on 

average costs concepts (Caruthers and- Orwig, 1980, p. 357). Whereas 

institutions experiencing growth would benefit from formula budgeting, 

it is more than likely that institutions with declining enrollments will 

view formula budgeting as a technique that does not favor them. As 

noted by Caruthers and Orwig (1980, p. 357), formula budgeting was 

abandoned by some in the 1980s chiefly because it was a procedure based 

on average cost concepts. 

The decades of the 60s and 70s witnessed state efforts to relate 

planning and budgeting whereby the budgets would be developed on the 

basis of state program and policy objectives (Folger, 1980, p. 57). 

These new budget approaches usually were called pianning, programming, 

and budgeting systems (PPBS) or zero-based budgeting (ZBB). 

Astin and Cheek (1979, pp. 2-3) report that ZBB was first used 

(though soon abandoned) by the U.S. Department of Agriculture in the 

early 1960s, had its first successful implementation at Texas Instru-

ments in the late 1960s, and was later implemented in the state of 

Georgia by Governor Jimmy Carter--a step that led to the popular adop-

tion of ZBB both in the public and private sectors. According to 

Hammond and Knott (1980, p. 6), -ZBB procedures involve five basic steps: 

1. The identification of organizational entities, referred 
to as decision units, for which budgets are to be prepared. 

2. The clarification of the objectives of decision unit's 
programs. 



3. The drawing up of standard documents, called decision 
packages, which provide a justification for and a des
cription of the decision units' programs and activities. 

4. The ranking of these decision packages in order of 
priority. 

5. The consolidation of these decision packages rankings 
for review and final decision by a higher authority. 
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Ca::uthers and Ort\1ig (1980, p. 358) note that in practice ZBB can 

be described as "80 percent budgeting" since "seldom do budget planners 

assume an activity can be entirely eliminated but rather that only a few 

programmatic changes are possible in any budget-planning period" (p. 

358). The authors address various factors which they feel suggest con-

tinued usage of ZBB in the public sector. A complete and comprehensive 

analysis of budgetary approaches, discussing the purposes and the 

strengths and weaknesses of these approaches, can be found in Caruthers 

and Orwig (1979) and more recently in Tehrani (1983). 

The use of cost simulation or resource prediction models has 

also played a major role in the process of determining funding require-

ments in higher education. Cope (1969) proposed simulation models in-

stead of formulas fOi' c0il1posing state budget requests, stressing that the 

former were more reliable for projecting institutional funding require-

ments. 

One of the most well~known cost projection models is the Re-

source Requirements Prediction Model (RRPM), a product of NCHEMS. This 

model is computer-based and is designed to help managers examine the 

financial consequences of varying assumptions about student enrollment, 

program mix, and operating policies.(Gulko and Hussain, 1971; Huff, 1973). 
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The RRPM has not been without its critics though. According to Heim 

(1972), since the model failed to recognize current realities of 

campus governance, it was applied to administrative problems in higher 

education on the basis of false assumptions regarding the institutions. 

Lawrence and Service (1972) discuss three other simulation mod

els currently in use--the Comprehensive Analytical Method for Planning 

University and College Systems (CAMPUS), the Higher Education Long-Range 

Planning Translator (HELP/PLANTRAN), and the System for Evaluating 

Alternative Resource Commitments in Higher Education (SEARCH). These 

simulation models, along with the RRPM, were designed to enable higher 

education institutions to measure resource inputs and costs with more 

precision. However, these models were not widely used because they were 

far too expensive to operate. Furthermore, in simulating resource re

quirements the measurement of higher education outputs has been, and 

still is, a major unresolved problem. Bowen (1981) has noted the extreme 

difficulty of measuring educational outputs. There are many conflicting 

views on the outputs of educational institutions; little consensus exists 

regarding what should be measured and how it should be done. A discus

sion of the instructional outputs of colleges and universities and the 

problems associated with the attempted measurement of these outputs can 

be found in O'Neill (1971). 

Hussain (1976) has carried out what is perhaps the most thorough 

examination of the RRPM and CAMPUS models, including a brief survey of 

other cost simulation models. The author discusses how these models 

evolved, their structural make-up, and the processes involved in their 

implementation and use. 



Distributing Resources to 
Organizational Units 
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Adams, Hankins, and Schroeder (1978) report that, by using the 

internal pricing technique to allocate resources to instructional and 

other organizational units, colleges and universities are enabled to 

"seek an optimal allocation of resources within the context of their 

goals and priorities" (p. 60). They describe the internal pricing pro-

cess as follows: 

In theory, each academic department or unit is treated as an 
economic firm, purchasing resource inputs or "market" prices 
and producing outputs of value. Allocations to individual 
units are "earned" according to the value of its outputs, 
creating, in effect, a set of exchange rates. Each depart
ment is thus encouraged to maximize output and minimize the 
resource requireme~ts for any given level of output. 

The internal pricing approach for establishing the relative 

values of outputs in higher education has not been without its critics. 

Adams et al. credit Breneman (1971) and Minahan (1974) as noting the 

major drawbacks of internal pricing as an allocation technique, namely, 

the lack of definition and accurate measu~ement of outputs, the limited 

understanding of the production function in higher education, and "the 

serious lack of qualitative value measures, in particular the relative 

valuation of different outputs, euch as learning in different disciplines 

or at various levels" (Adams et al., p. 61). In a study estimating 

production functions in higher education, Verry and Davies (1976) assumed 

the objective of university departments was the minimization of costs. 

However, they acknowledged that their cost estimates were not indicative 

of maximum levels of efficiency. In summarizing his review of previous 



statistical cost studies in higher education, Briukman (1981b) reported 

the following: 

The assumption of optimal behavior is often not met, nor are 
the prescribed techniques for relating cost and production 
functions carried through all, or even most, cost studies. 
Nost estimated cost functions, then, are best thought of as 
"approximations," that is, as functions that describe behavior
al rather than technically efficient relationships (pp. 35-
36). 

Programmatic Allocation 

One of the most widely recognized techniques used to develop 

program budgets in higher education is the Planning, Programming, and 

Budgeting System (PPBS). This systQm, initially designed for the De-

partment of Defense, was taken from government and business and adopted 

by higher education institutions. The first discussion of PPBS appli-

cations in higher education, as a way of linking resource allocation 

decisions to outputs, was presented by Williams (1966). 

According to Craven (1980, p. 439) PPBS purports to "improve 

planning and management decisions by allocating resources to those pro-

gram alternatives that promise to attain program objectives consistent 

with established program or institutional goals in an effective and 
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efficient manner." This is implicit in the following description of the 

different processes of a PPBS: 

"Planning" involves the selection and identification of the 
overall long-range objective of the organization and the sys
tematic analysis of various courses of action in terms of 
relative costs and benefits. "Programming" requires decisions 
on the specific courses of action to be followed in carrying 
out planning decisions. "Budgeting" entails the translation 
of planning and programming decisions into specific financial 
plans (Niller, 1964, p. 45). 
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The period marked by PPBS transference to higher education wit-

nessed the parallel development of NCHEMS applications to program bud-

geting that focused on actual operational activities rather than outputs. 

Adams et al. note that these applications to program budgeting were in 

the form of products labeled the Program Classification Structure (PCS), 

Faculty Activity Analysis (F~), and the Information Exchange Procedures 

(IEP). Discussions on these products can be found in Gulko (1972), 

Manning and Romney (1973), Renkeiwics 'and Topping (1973), and Lawrence 

and Service (197J). However, an important point to consider here is 

NCHEMS' decision to "identify student credit hours, number of students 

and similar descriptions of instructional activities or load as output 

measures" (Adams et al., p. 64). Again, the inability to measure ade-

quat ely the outputs of higher education has hampered NCHEMS' and other 

efforts to develop truly successful applications to program budgeting. 

As implied in the following quote, perhaps these applications can con-

tinue to provide useful costing information, but, thus far, they have 

not succeeded in substituting output measures with the measurement of 

activities: 

Systems which substitute measures of activities or processes 
as proxies for output measurement may, indeed, be budgeting 
and analysis methodologies, but they are not true planning
programming-budgeting systems. This is true also in that most 
models have not incorporated adequate planning and alternative 
activity costing functions. They are, in effect, more or less 
traditional costing methodologies restructured along program
matic dimensions (Adams et al., 1978, p. 66). 

There is much more that could be added to this discussion of 

program budgeting approaches in higher education but that would be beyond 
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the scope of this section. An extensive review of the role and utility 

of program budgeting systems in higher education can be found in 

Weathersby and Balderston (1972) and in Tehrani (1983). 

Part 2. The Management of Resources 

The ever-present concern for the most effective and efficient 

use of resources, coupled with the lack of techniques that could relate 

resource use to outputs, prompted higher education institutions to adopt 

budgetary control procedures for managing their operating funds. Powell 

(1980) provides an accountant's perspective of the importance of budge

tary reporting and control of institutional revenues, operating expenses, 

capital acquisitions, and, most importantly, institutional cash balances: 

"It seems to us that one of the most effective tools for coordinating 

and controlling the ~cquisition and use of a moderately sized or large 

institution's resources is that of budgetary reporting and control" (p. 

xvi) • 

Fund or fiduciary accounting is perhaps the major system for 

managing or controlling the disbursement of funds in higher education 

institutions. These approaches have enabled institutions to monitor 

their expenditures and in some way adjust the allocation of funds so as 

to maintain the "desired conditions" expressed through the budget of the 

institution. Robinson (1973, 1975) provides an extensive analysis of 

the application of fund accounting principles and statements to higher 

education institutions, whereby the allocation and expenditures of re

sources within the organization are specified and controlled. Firmin, 



et al. (1967) were among the first to develop fiduciary accounting sys-

tems whereby the data from financial reports and budgets may be used to 

analyze the costs of nearly all institutional activities. The authors 

believed it was necessary to develop a schema for classifying all the 

cost elements in a university. They stressed that if organic revenue-

expense relationships do exist in an institution of higher education, 

analysis of these relationships can occur if expense classifications 

permit it. Their schema, the "Model of Analysis-Oriented University 

Expense Classifications," is outlined below: 

1. Natural classification of costs, such as salaries, travel, 
communication, supplies, equipment, etc., with as many con
sistent subpartitions as necessary to identify the nature 
of the expense, e.B., academic salaries, staff salaries, 
or administrative salaries. Logical rules for partitioning 
sets into mutually exclusive categories must be observed, 
of course. 

2. Classification of expense by functional purpuse. 

a. Academic instruction 
b. Research 
c. Supporting activities 
d. Community services 
e. Professional activities 
f. Administration 
g. Other 

3. Classification by program or activity. This would enable 
each expense to be associated with a particular program, 
research project, curriculum, or activity, e.g., housing, 
food, academic instruction, libraries, or athletics. 

4. Classification by source of funds--a procedure not unre
lated to fund accounting. Costs may be partitioned ac
cording to the sources of the funds committed when they 
are incurred, such as specific research funds or grants. 
The sources could be cross-classified into categories which 
would designate whether the source was the federal govern
ment, a state government, a municipal government, or a 
private corporation. Distinctions could be made to 
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indicate whether the grants were restricted or non-res
tricted. Those costs which are financed from general 
university funds can be distinguished from those which 
are reimbursed from specific special purpose gifts. 

5. Classifications by incurring authority, including but not 
necessarily limited to the university department, school 
or other budget authority. For example, costs could be 
identified with the individual who authorizes the expendi
ture for maintenance, building construction, food pur
chases, etc. 

6. Classification by causative factor, such as students, fed
eral research grants, faculty, etc. 

Although the pressures of time and duties do not permit top 
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managers to get involved in detailed cost analysis, an accounting model 

such as the one presented above would provide them with valuable in-

formation for decision making. Most importantly, this accounting model 

would provide institutional leaders with (1) an awareness of their 

institution's cost structure and (2) a sound basis for making realistic 

cost estimates, informed operating decisions, and sound long-range 

plans. A recent and complete discussion on the financial management 

of higher education can be found in NACUBO (1982). Other more recent 

literature pertaining to this section will not be addressed here but 

rather will be thoroughly examine~ in the methodology chapter. 

Part 3. Accountability 

As higher education has become increasingly complex and costly, 

more attention has been given to issues of "accountability," both for 

the use of funds and for the general perforw~nce of higher education, 

particularly as measured in the results of teaching. Staats (1976) 

discussed the important role of performance auditing in the management 
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and control of higher education resources, stressing that more emphasis 

should be placed on managing for results and reporting these resu1·ts to 

the public and government funding sources. Much of the discussion on 

higher education accountability hns focused on the goals and priorities 

of the instructional, research, and service functions and activities 

designed to accomplish the objectives specified for each. How, however, 

has accountability in higher education been ascertained? Adams et a1. 

note that, due to the inability to measure higher education outputs in 

any adequate manner, "·accountabi1ity for the effectiveness or efficiency 

of resource use has been judged primarily through efforts to make com-

parisons" (p. 76). Efforts to make comparisons of cost information 

between and among institutions have focused on the development of 

standard definitions and measurements of cost data that are believed 

necessary for interpreting the relative financial health or distress of 

a college or university. The "unit cost" concept marks the success of 

numerous efforts to develop standard units of measure for making cost 

comparisons in higher education and industry. Examples of common defi-

.nitions or standard units of measure in higher education are a fu11-time-

equivalent student (FTE) or a student credit hour (SCH). An FTE can be 

derived in the following manner: 

To achieve a standardized unit of service, students are counted 
as full-time equivalents (FTE's) and weights are assigned to 
them according to academic level based on estimates of the 
relative. average costs of educating various categories of stu
dents. The result of these adjustments is a standardized 
student unit expressed as the equivalent of one full-time 
freshman or sophomore student (Bowen, 1981, p. 22). 
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According to Rutledge and Stafford (1977), unit cost funding was 

initiated with the plan of developing ~ simple budget formula for use 

by legislators and state-level budget personnel to fund institutions 

of higher education. As they point out, this simple funding formula 

would be used to provide comparable funding for comparable educational 

tasks, resulting in an equitable distribution of state funds. Moreover, 

Rutledge and Stafford anticipated that equitable funding would be 

achieved by providing the same dollars per student unit for comparable 

groups of students, regardless of institution. However, making compar

isons within and among institutions can lead to very serious misinter

pretations. It has been shown that large differences will exist even 

when comparing institutions with similar missions, location, and size 

(Bowen, 1981). 

Summary 

Inspired by the work of Adams, Hankin£, and Schroeder (1978), 

this section has reviewed the costing literature in the context of 

administrative activity and decision making in higher education. Num

erous costing techniques have been used, both by higher education in

stitutions and by funding authorities, to determine program and 

institutional funding requirements and to prepare the institutional 

budget. Among the most commonly used of these techniques are formula

based budgeting, incremental budgeting, and line-item or object budget

ing--none of which are entirely separable. Cost projection models have 

also been used to determine institutional resource requirements. Among 
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the most popular of these mqdels is the Resource Requirements Prediction 

Model (RRPM) developed by the WICHE organization at NCHEMS. Other cost 

projection models (e.g., CAMPUS, HELP/PLANTRAN, SEARCH, etc.) have been 

designed to enable higher education institutions to measure their re-

source inputs and outputs with more precision. However, the vast 

amounts of time and resources required by these models, coupled with the 

inability to measure outputs in education, explain the relatively lim-

ited utilization of these models in higher education. 

As higher education has become increasingly complex and costly, 

considerable interest has been shown in costing methods that enable 

colleges and universities to (1) manage their operating funds in the 

most effective and efficient manner and (2) be more accountable to 

public and other constituencies for the appropriate use of these funds. 

The Planning, Programming, and Budgeting System (PPBS) has been perhaps 
• 

the most widely recognized technique used to link resource allocation 

decisions to outputs. In order to implement PPBS and similar techni-

ques, higher education experts have focused on the development of 

standardized definitions and measurements of cost data, including the 

development of accounting systems for the classification of that data. 

Ho\vever, the inability to measure adequately the outputs of higher edu-

cation has hampered the efforts to develop truly successful applications 

to measuring the efficiency and effectiveness of higher education. 

Section 4. Unit Costs in Higher Education 

Unit cost studies in higher education date back to the turn of 

the century. Witmer (1972, p. 107) credits Sherer (1955) as noting that 
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"unit instructional costs in education were being computed as early as 

1894." Cooke (1910) proposed that the "student-hour" be used when doing 

cost comparisons. In 1915 the "Allan Survey" of expenditures at the 

University of Wisconsin "resulted in conclusions expressed in terms of 

costs per full-time student" (Witmer, 1972, p. 107). Stevens and Elliot 

(1925) introduced the marginal cost issue to an audience deeply involved 

with unit costs in higher education. In using the credit as the unit 

for measuring the costs of different study areas, Magee (1931) found 

that costs increased with the academic level of instruction. Moreover, 

he noted that average costs would rise when the number of study subjects 

was increased. In 1935, techniques for computing unit costs in higher 

education were presented by the National Committee on Standard Reports 

for Institutions of Higher Education (1932). The landmark study of 

Reeves and Russell (1935) was the first to examine unit costs at various 

colleges in relation to size, quality, and curricular breadth. Hungate's 

(1954) study incorporated unit cost issues into a broader discussion on 

financial policies and practices in the management of colleges and 

universities. According to Witmer (1972, p. 107), Hungate initially 

divided "instructional expenditures by the number of full-time faculty, 

thus making cost per institutional professional the basic unit," but 

"he later acknowledged that cost per student graduated may be a more 

desirable unit." 

One of the better known and more widely quoted unit cost studies 

has been the California and Western Conference Cost and Statistical 

Study for the Year 1954-55, Middlebrook (1955). This study examined the 
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variations in instructional costs among insti.tutions, levels of instruc-

tion, and subject fields. Moreover, this study aimed at determining the 

relationship of these variations to variations in the factors presumed 

to affect institutional costs, namely (1) size of class, (2) method of 

instruction (laboratory or non-laboratory), (3) total volume of teaching 

activity,' (4) faculty teaching assignment, (5) faculty salaries, and (6) 

teaching expenditures other than teaching salaries (e.g., expenditures 

for secretarial assistance, supplies, and others). The conclusions 

arrived at for the instructional part of this study were as follows 

(Middlebrook, 1955, pp. 30-31): 

1. High or low unit costs are not peculiar to specific sub
ject fields, institutions, or methods of ins'truction. 
The same basic factors affect costs in all subject fields, 
in all institutions, and at all levels of instruction. 

2. In the institutions studied, the number of weekly stu
dent-class-hours per FTE teaching-staff member is the 
most important factor in explaining variations in unit 
costs. This is basically a measure of teaching assign
ment; it also reflects class size. A generalized conclu
sion may be drawn that unit costs can be most easily 
changed by changing the ratio of students to staff in 
the specific subject field. The effect of such changes 
upon the learning environment is not, however, taken into 
account. 

3. Total volume of teaching activity, if extremely low, 
prevents much increase in class size or teaching load, 
thus making cost adjustments difficult. 

4. Cost per 'student is affected not only by the number of 
students, but also by the composition of the student body 
in terms of instructional level, curriculum, and so on: 
the so-called "student mix." 

5. Teaching salaries do not appear to be related to cost 
per student in the participating institutions because 
other factors are of greater weight. Thus, it is pos
sible to raise academic salaries and reduce unit costs 
at the same time. 



6. Other teaching costs show no general relation to teach
ing-salary costs. In some areas, however, they are 
significant factors in over-all expenditure. 

7. Methods of instruction definitely affect cost. Their 
effect, however, is in terms of their influence upon 
class size, teaching" load, and other factors bearing upon 
costs. Where the measure of costs is indicated in terms 
of the student-class-hour per week, attention must also 
be given to the number of weekly meetings of the class. 

The Middlebrook study found that although costs varied among 
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subject fields, levels of instruction, and institutions, it was possible 

"to isolate the causes of these variations and explain them in terms of 

influences which exerted themselves regardless of subjects of institu-

tions" (p. 31). As indicated in this study, it was also possible to 

examine the effects of various policies upon the costs of a specific 

type of learning environment. This policy issue, in fact, is addressed 

in a few of the more current studies reviewed later in this section. 

In much of the unit cost literature published since World War 

II, considerable interest has been shown in knowing the cost associated 

with the education of one student in a specific academic level or sub-

ject field. Moreover, much of this literature has given particular 

attention to economy of scale issues. Williams' (1961) study reported 

that at the University of Michigan the mean cost ratios among freshmen, 

juniors, and graduates averaged about 1:2:6, respectively. He found 

that, depending upon the school or college the student was enrolled in, 

the cost of one freshman and sophomore student ranged from $534 to 

$1,865 and averaged $656; the cost of one junior ,nd senior student 

ranged from $686 To $1,877 and averaged $990 (p. 324). In a review of 



the Butter (1966) study on the costs of graduate majors among twelve 

major universities, Witmer (1972, p. 120) reported that economies of 

scale existed in Physics and Sociology but not in English. In his 
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study titled "Proved at Last: One Physics Major Equals 1.34 Chemistry 

Major or 1.66 Economics Major," Hyde (197"4) reported that, when compared 

to the costs of producing an upper-division FTE chemistry or economics 

major, the high cost of an upper-division FTE physics major was chiefly 

a diseconomy of scale problem since student enrollment in this major 

was usually small. The high cost of a physics major, he added, may be 

explained by the high diversity in some physics departments, resulting 

in numerous specialties with low enrollment. 

Similar studies have been done on a larger scale. For instance, 

Jenny and Wynn (1972) found that among forty-eight selective private 

liberal arts colleges, the educational and general expenditures per FTE 

student ranged from $1,552 to $5,135, a significant disparity in costs. 

More recently, Brinkman (1981a) estimated the instructional cost per 

FTE student among fifty leading universities to range from $1,619 to 

$12,171 with an average of $3,694. Bowen (1981) found that in the pub

lic·institutions the average cost per student could vary from a high of 

$2,956 (in the State of Montana) to a low of $1,266 (in Connecticut). 

This set of figures represents a unit cost ratio of 2.3 to 1, a sub

stantial cost disparity. 

The Costs of Higher Education by Howard Bowen (1980) is one of 

the most current and extensive studies to examine the educational cost 

per student for all types of institutions on a national scale. As Bowen 
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(p. 5) notes, educational costs are unlike the costs of research and 

public service in that the latter "do not lend themselves to measurement 

in discrete units." To this Bowen adds, "Cost studies, therefore, are 

usually confined to the educational function for which a tenable mea

suring unit is available. This unit is a full-time-equivalent student 

with appropriate adjustment for academic leve1." 

Bowen points out that by focusing solely on those institutional 

costs that may be ascribed to the education of students and disclosing 

these costs on a cost-per-student (in constant dollars) basis, "the 

effects upon costs of factors related to the education of students may 

be removed and trends in costs related to the education of students may 

be identified" (p. 37). The author adds that, "from these calculations, 

conclusions may be drawn as to whether American higher education • • • 

has experienced significant increases or decreases in cost over time" 

(p. 37). Educational expenditures per full-time-equivalent student 

by all U.S. colleges and universities from 1929-30 to 1977-78 are shown 

in Table 7. 

As indicated in Table 7, when expressed in constant dollars, 

the educational costs per student have remained steady or declined over 

long periods of time. The annual cost per student declined slightly in 

the periods 1929-30 to 1949-50 and 1969-70 to 1977-78. However, unit 

costs increased from 1949-50 to 1969-70. This latter period, known as 

the golden era of higher education, was marked by America's willingness 

to commit vast resources for higher education. By making such invest

ments in h~gher education, however, our nation may have "deliberately 



Table 7. Expenditures for Education per Full-Time-Equivalent Student, All U.S. Insti
tutions of Higher Education, by Decades, 1929-30 to 1977-78. 

Educational expenditures per 
FTE student 

In current dollars 
In constant (1967) dollars 
In constant (1967) dollars 

with enrollment adjusted 
for changes in the dis
tribution of studenty by 
academic level 

Average annual rates of change 
in educational expenditures 
per FTE student adjusted 
for changes in the distri
bution of students by aca
demic level, in constant 
(1967) dollars 

1929-30 1939-40 

452 
1,030 

814 

409 
1,027 

786 

1929-30 
to 

1949-50 

-0.40% 

1949-50 

704 
1,008 

751 

1949-50 
to 

1969-70 

+3.21% 

1959-60 

1,275 
1,467 
1,084 

1969-70 

2,245 
1,973 
1,413 

1969-70 
to 

1977-78 

-0.36% 

Source: Howard R. Bowen. The Costs of Higher Education. (Table 4) 1980, p. 38. 

1977-78 

3,646 
1,902 
1,373 

0\ 
\0 
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provided the money to make possible a big increase in unit cost" (Bowen, 

1980, p. 46). 

According to Bowen, "the trend of unit costs in higher education 

is powerfully influenced by levels of faculty and staff compensation" 

(p. 47). He notes that what appears to be a decline in cost per student 

may be due chiefly to "a decline in the real wages of those employed 

in higher education; and conversely what seems to be a rise in cost may 

consist largely of an increase in real wages" (p. 47). This information 

is consistent with the findings of other unit cost studies reviewed in 

this section. 

Unit costs tend to be their lowest when an institution's facili

ties, faculty, and other resources are utilized to the fullest possible 

extent. Increasing enrollments, then, will tend to lower the average 

cost per unit until additional facilities or faculty are required to 

sustain the increased enrollment. However, as Bowen points out, unlike 

the profit-making firms, the higher education sector does not compul

sively seek to attain "a scale of operation roughly consistent with the 

least cost per unit" (p. 176). Bowen (p. 177) adds that some institu

tions make a deliberate decision to be smaller or larger than the size 

that would yield the point of minimum cost. Indeed, some are small be

cause they are unable to raise the money to operate on a larger scale 

or simply because they believe being small is ideal. Because of their 

larger enrollment capacity, large institutions have a better opportunity 

to reap economies of scale than do the small institutions. As noted 

earlier, however, too large an enrollment increase will yield 
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diseconomies of scale. The relationship between the size of an insti-

tution and its cost per student unit is interpreted by Bowen as follows. 

In the real world, the relationship between institutional 
size and cost per student unit is anything but close. As 
has been indicated previously, the unit cost of any insti
tution is determined more largely by its ability to raise 
funds than by its size, and any savings through economies 
of scale tend to be diverted to such purposes as higher 
salaries, new programs, and better equipment rather than 
to cost reduction. 

The economies of scale principle continued to receive consider-

able attention throughout the late 1970s. In some of the major unit 

cost studies of this period, marginal cost (MC) and average cost (AC) 

ratios were derived and used, ill large part, to determine if economies 

of scale were available. Economies were judged to be available when the 

MC/AC ratio, which measures the elasticity of total cost in relation to 

enrollment size, had a numerical value less than one (Brinkman, 1981b). 

Among the academic programs at the University of Pittsburgh, Brovender 

(1974) found those in the humanities and natural sciences to have a 

lower MC/AC ratio than the programs in the social sciences,. The ratios 

he computed were 0,492, 0.526, and 0.70, respectively. Verry and Davies 

(1976) found that of six departments at universities in Great Britain, 

mathematics had the lowest ratio (0.436) and engineering had the high-

est (0.655). Similar studies were done by Razin and Campbell (1972), 

Tierney (1980), and Shymoniak and MacIntyre (1980). A thorough, con-

cise review of these and related studies can be found in Brinkman 

(1981b). 

The studies by Bowen and Douglass (1971); Beatty, Gulko, and 

Sheehan (1974); Brinkman and Leslie (1980); Leslie and Brinkman (1980); 
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and Brinkman (1981a; 1981b), are the most recent to examine the factors 

accounting for instructional cost differences among levels of instruc

tion, academic disciplines, methods of instruction, and types of insti

tutions. An overview of these studies will provide an understanding 

of the numerous factors influencing unit instructional costs in higher 

education. 

In The Efficiency of Liberal Education, Bowen and Douglass 

(1971) simulated the costs of instruction in a typical liberal arts 

college and estimated that the cost per student course enrollment was 

about $240 when instruction was conducted in a conventional manner. 

The authors found, however, that this cost would vary from a low of 

$134 to a high of $334 when the mode of instruction was altered. These 

variations, they noted (p. 95), came about through modifications in 

such variables as faculty teaching loads, curricular proliferation, 

plant utilization, total enrollment, etc. 

The six different modes of instruction examined in the Bowen 

and Douglass (1971) study were (1) the conventional plan--the most 

common instructional plan among small private liberal arts colleges, 

characterized by professors lecturing and leading discussions on a 

discipline, usually to a small group of students following a-common 

curricula; (2) the Ruml plan--proposing that instruction in liberal 

arts colleges be made more efficient by including a number of very large 

lecture classes in each semesters' course schedule, in conjunction with 

the more traditional lecture-discussion and other offerings; (3) the 

programmed independent study plan--calling for a course program that 

requires the professor to spend less time on all the course's activities 
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than conventionally and where the student has most of the responsibility 

for learning; (4) the Bakan plan--a tightly knit and fairly unstructured 

curriculum in which the tutorial method of instruction is used exten

sively; (5) the Kieffer plan--a method of instruction involving the use 

of modern teaching-learn.ing equipment; and (6) the eclectic plan--intro

duced and recommended by Bowen and Douglass as an amalgam of the other 

five instructional methods. 

In brief, Bowen and Douglass (1971, p. 100) reported that three 

modes of instruction--the programmed independent study, the Kieffer 

plan, and the Bakan plan--were-economically feasible but not big money 

savers. However, the authors regarded the Ruml plan, which was intro

duced by Beardsley Ruml (1959) in ~ to 2. College Trustee, "as a 

highly promising innovation" (p. 99). Moreover, the authors recommended 

the use of this plan fer approximately one-fourth of the teaching load. 

They hold that by promoting large lecture classes, the Ruml plan enables 

an institution to provide much of its instruction at a very low cost 

and, thus, to render more resources for independent studies, seminars, 

and other types of instruction. 

In Table 8 the costs of conventional instruction, expressed as 

cost per student course enrollment and total annual instructional cost, 

are presented with varying assumptions about curricular proliferation 

(high, moderate, and compressed) and faculty teaching loads (heavy, 

moderate, and light). As shown in Table 8, by altering the course pro

liferation and faculty teaching load, the cost per student course en

rollment ranged from a low of $149 to a high of $334. The total annual 



Table 8. Costs of Conventional Instruction With Varying Assumptions About Curricular 
Proliferation and Faculty Teaching Loads 

HIGHLY PROLIFERATED CURRICULUM 
(450 courses offered; 570 different classes; 
average class enrollment of 17) 

a. "Heavy" faculty teaching load (6 lecture
discussion classes or 5 laboratory or studio 
classes per year) 

b. "Moderate" faculty teaching load (5 lec
ture-discussion classes or 4 laboratory or 
studio classes per year) 

c. "light" faculty teaching load (4 lecture
discussion classes or 3 laboratory or studio 
classes per year. 

MODERATELY PROLIFERATED CURRICULUM 

(335 courses offered; 476 different classes; 
average class enrollment of 20) 

a. "Heavy" faculty teaching load • 
b. "Moderate" faculty teaching load 
c. "Light" faculty teaching load 

COMPRESSED OR LOW PROLIFERATION CURRICULUM 

(225 courses offered; 320 different classes; 
average class enrollment of 30) 

a. "Heavy" faculty teaching load 
b. "Moderate" faculty teaching load 
c. "Light" faculty teaching load 

Cost per Student 
Course Enrollment 

$243 

280 

334 

208 
240* 
285 

149 
170 
200 

Total Annual 
Instructional Cost 

$2,332,000 

2,683,000 

3,206,000 

1,985,000 
2,280,000 
2,714,000 

1,430,000 
1,628,000 
1,923,000 

Source: Bowen, H.R. and G.K. Douglass. Efficiency in Liberal Education. 1971, pp. 96-97. 

*Standard plan used as base for comparison 

..... 
+:-
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instructional cost ranged from an absolute low of $1,430,000 to a high 

of $3,206,000. Both sets of figures represent what, potentially, are 

cost increases (or decreases) of more than 100 percent. When focusing 

on teaching loads only, it is found that in a moderately proliferated 

curriculum, the cost per student course enrollment ranged from a low of 

$208 to a high of $285. These figures represent a 13.33 percent de

crease and an 18.75 percent decrease, respectively, when compared to 

the $240 standard plan figure. When focusing on curricular prolifera

tion only, Table 8 shows that for moderate faculty teaching loads the 

cost per student course enrollment varies in the range of $170 to $334. 

When compared to the standard plan figure of $240, these values repre

sent a potential cost increase of 39.17 percent and a potential cost 

decrease of 29.17 percent. 

According to Bowen and Douglass, the figures in Table 8 indicate 

that in a small, liberal arts college, course proliferation and teaching 

load are potential sources of significant cost savings. The authors 

note that although raising teaching loads would be politically diffi

cult, an increase of the average teaching loads by cne course per year 

will enable an institution to reduce (by attrition) its faculty staff, 

given that the number of classes taught by the institution will remain 

constant. A reduction in the number of courses offered will also permit 

a significant cost savings. However, as Bowen and Douglass indicate, 

viewed on an average cost per class basis, a curriculum that is too 

compressed may yield diseconomies of scale since total outlays for li

brary and other services would be distributed over fewer classes and 
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"because classroom, laboratory, and studio facilities would need to be 

enlarged to accommodate higher enrollments per class" (p. 55). 

Using similar costing procedures, Bowen and Douglass showed that 

in comparison to the conventional plan of instruction their eclectic 

plan offered a very feasible and more efficient method of instruction 

for most liberal arts colleges. A most important conclusion that can 

be drawn from this study is that the curriculum, the mode of instruc-

tion, and the teaching load made a significant difference in costs. 

In The Instructional ~ Index: ! Simplified Approach to 

Interinstitutional Cost Comparisons, Beatty, Gulko, and Sheehan (1974) 

pointed out that the minimum set of policy variables required for an 

analysis of direct instructional cost included (1) faculty compensation, 

(2) relative faculty effort, (3) class section size, (4) faculty teach-

ing load, and (5) instructional support programs. The authors contended 

that by assigning a numerical value to these variables, it was possible 

to characterize institutional academic and resource allocation policies 

that influenced the direct cost of instruction. As stated by Beatty 

et ale (p. 8), the purpose of the policy variables was "to provide 

numerical information to help decision makers focus on probable causes 

of differences in instruction cost indices." The authors (p. 13) re-

ported that the numerical value assigned to each of the policy variables 

was derived using the following data elements: 

1. the total measure of instructional offerings, measured 
in terms of credits, contact hours, sections, etc.; 

2. the total measure of student instructional activity, 
which is determined from the number of student enroll
ments in a particular instructional activity and the 



weight given to that activity (course credit hours, 
weekly contact hours, etc.); 

3. the average relative faculty effort, which indicates 
the extent of the faculty resources expended on in
structional activities; 

4. the full-time equivalent number of faculty; 

s. the total faculty compensation expense; 

6. the expense for directly identified instructional 
support (e.g., teaching assistants, lab supplies, 
etc.); 
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7. the total academic department expenses for support 
personnel, supplies, etc., not directly attributed 
to the instructional program. 

As displayed in Table 9, Beatty et ale demonstrated the appli-

cation of the Instructional Cost Index using data collected from five 

sample academic departments (business, biological sciences, humanities, 

engineering, and social sciences) from the University of Massachusetts 

at Amherst. As the authors report below, by examining the figures in 

Table 9, it is possible to identify the policy variables causing major 

differences in the Instructional Cost Indices. 

For example, the Instructional Cost Index for Engineering is 
approximately 2.5 times greater than that for Humanities. 
The average class size in Engineering is approximately one 
half that of Humanities, and can be identified as a major 
cause of the index differential. Although slight differences 
are discernable in faculty load, relative faculty effort, 
and faculty compensation, the two largest contributors to 
the differential are class size and support expense (pp. 16-
17). 

Beatty et ale also computed the Instructional Cost Index for the 

five discipline clusters in order to show how the mean annual student 

credit hour load and the average annual student cost were distributed 

among the disciplines. This type of information, the authors stressed, 



Table 9. Policy Variables Derived From Basic Input Data 

POLICY VARIABLES DISCIPLINE CLUSTERS 

Biological Social 
Business Sciences Humanities Engineering Sciences TOTALS 

AVERAGE CLASS SIZE 27.3 25.3 17.9 10.4 29.5 21.5 
(Enrollees) 

AVERAGE FACULTY LOAD 10.9 8.1 8.0 6.8 8.9 8.3 
(Semester CH/FTE Fac.) 

RELATIVE FACULTY EFFORT 68% 65% 69% 61% 58% 64% 
(Percent) 

AVERAGE FTE FACULTY COM- $20,696 $20,480 $18,313 $21,598 $20,029 $19,563 
PENSATION ($/FTE Fac.) 

AVERAGE SUPPORT EXPENSE $ 3.43 $ 16.92 $ 3.29 $ 24.72 $ 6.21 $ 7.96 
($/SCH) 

INSTRUCTIONAL COST INDEX 27.1 49.5 47.2 118.3 28.3 43.2 

Source: Beatty, George Jr., Warren W. Gulko; and Bernard S. Sheehan. "The Instructional Cost 
Index: A Simplified Approach to Interinstitutional Cost Comparisons." ERIC Document 
ED 112 818, July, 1974, p. 16. 

-..J 
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may be used for internal comparisons and, by unraveling the differences 

among student cost in various disciplines, "to di.stinguish curricular 

differences from instructional cost differences." In summary, Beatty 

et ale connote that, when required for policy purposes, the Instruction

al Cost Index provides a practical and effective method of doing simple 

intrainstitutional and interinstitutional unit cost comparisons. 

In one of the few major unit cost studies carried out in the 

1980s, Leslie and Brinkman (1980) examined cost differences among the 

three Arizona universities and among eight departments within eight 

Western Research Universities I. The authors measured the relative 

efficiency of the three Arizona universities by computing a per-student 

instruction cost index for each university and comparing the value ob

tained to an average cost for all the institutions (nationwide) in their 

category. On this basis, the authors (p. 29) found that instruction in 

all three Arizona universities was relatively efficient for their kinds 

of institutions. Of the three, the University of Arizona had the lowest 

cost and Northern Arizona University had the highest; however, as Leslie 

and Brinkman point out, the order was reversed when viewed on the dol

lars expended per full-time-equivalent student basis. What this re

flects, the authors note, is that the two universities are distinct in 

various regards. For instance, the University of Arizona places much 

emphasis on graduate instruction and on research; Northern Arizona Uni

versity is primarily a teaching university with heavy emphasis on 

undergraduate instruction. 
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Among the eight Western Research Universities I, Leslie and 

Brinkman found the University of Arizona to have the second most expen-

sive Sociology and History departments. Moreover, as the authors (p. 

36) point out, the History costs were found to be relatively higher 

"when compared to other University of Arizona departments vis-a-vis 

their sister departments in th~ other seven universities." Departmental 

spokespersons provided Leslie and Brinkman (p. 36) the following explan-

ations for the high History costs: 

The first is that a preponderence of History faculty are ten
ured, senior persons who enjoy high salaries. Second, the 
Department probably uses fewer low-cost teaching assistants 
than do most universities. Further, unusual costs are gener
ated from the Latin-American Center, Mexican-American Studies 
Program, and publication of the Hispanic-p~erican Historic 
Review. An analysis of the Department's budget supports this 
final observation, as parts of the salaries of four faculty 
members who are involved in these activities are carried on 
the instructional budget. 

The aut,hors add that of the eight universities, the University 

of Arizona (U of A) had the least productive History department, as 

measured by the number of SCHs per faculty member. Texas A & M, on 

the other hand, had the least costly and the most productive History 

department. But as Leslie and Brinkman report, Texas A & M also listed 

the fewest number of courses in History, had a very small graduate pro-

gram, and had the lowest faculty ranks. The same factors were at play 

with respect to the Sociology departments. Again, the University of 

Arizona had the second most costly and the least productive of the eight 

Sociology departments. According to Leslie and Brinkman (p. 37), the 

high Sociology costs at the U of A were a result of the University's 
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goal to establish a preeminent Sociology department and, thus, having 

to attract expensive, prominent sociologists. 

In the final section of their study, Leslie and Brinkman (1980) 

explored-the reasons for unit instruction cost variations among twenty 

public and eleven private institutions designated as "Research Univer-

sities I" by the Carnegie Commission on Higher Education (1976). For 

this section, the authors conceptualized the institutions as being an-

alogous to "firms" and then turned" to microeconomic's cost theory and, 

in particular, the cost function for a conceptual framework from which 

to study cost behavior at the thirty-one institutions. With respect 

to the micro economic framework, Leslie and Brinkman (p. 56) report that 

(1) a firm's cost function or the relationship between its cost and 

output "is dependent upon the firm's production function and market 

supply function for its input;" (2) the technical relationship between 

inputs and levels of output is specified in the production function; 

and (3) the prices of the inputs used in the production function are 

specified by the market supply function. According to Leslie and 

Brinkman (p. 56), the microeconomic framework may be adapted to higher 

education in the following manner. 

In education, an example of a "technical relationship" between 
inputs and levels of output would be the number of faculty 
employed in providing educational services for a given number 
of students. A major issue in regard to this sort of rela
tionship, from an economic point of view, would be the extent 
to which it allows for economies of scale. An example of a 
related input price would be the average salary paid to facul
ty. 

Using simple correlations and multiple regression to examine the 

relationships among the variables, Leslie and Brinkman (1980, p. 59) 
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found that "county per capita income" and "average faculty compensation" 

were the market supply function variables to have the highest correla

tions with unit instructional costs--the key dependent variable. Of 

the production function variables, "undergraduate curriculum breadth" 

was found to have the highest correlation with unit instructional costs; 

"total enrollment" had the next highest, followed by "percent ofgradu

ate students and the "student faculty ratio." Of the independent vari

ables considered in the regression analysis, "curriculum breadth" had 

the highest influence on unit instructional costs, followed by faculty 

compensation, county per capita income, and total enrollment. 

Indeed, the Leslie and Brinkman (1980) study has shown that 

variables representing the "what" and "how" of the production process 

are found to be meaningfully related to variations in unit instructional 

costs. On the other hand, the authors (p. 70) found the market supply 

dimension, as reflected by "county per capita income" and "average 

faculty compensation," to be quite significant in accounting for those 

variations. Thus, Leslie and Brinkman (p. 70) contend that, when com

paring costs among institutions, "not only should· the 'what' and the 

'how' of their respective market activities be addressed, but also the 

'where,' in the sense of the respective market conditions within which 

the institutions must operate." 

In a very recent study, Brinkman (198la) found that variation in 

unit instructional costs among fifty major research universities may be 

accounted for by examining the differences in institutional levels of 

input and output. Approached from a microeconomics framework, this 
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study viewed instructional costs as being dependent on (1) the levels 

and prices of four input variables--faculty-student ratio, county per 

capita income, average faculty compensation, and faculty teaching loads 

and (2) the levels of four output measures--curriculum diversity, gradu

ate student proportion, total FTE enrollment, and research emphasis. As 

noted by Brinkman (1981a, p. 270), the four output variables represented 

an effort to "develop plausible indicators for a portion of the instruc

tional output of a university, particularly the sort of output that 

might be expected to have a large bearing on inputs, and thus on costs." 

In summary of the findings of the Brinkman (1981a) study, when 

considered apart from the output measures, the input variables accounted 

for 71 percent of the variation in cost. The most influential input 

variable was the faculty-student ratio. On the other hand, when con

sidered apart from the input variables, the output variables accounted 

for 88 percent of the variation in costs. The most influential output 

variables were curriculum diversity, followed by the proportion of 

graduate students. When both the input and output variables were com

bined so as to compare their respective influence on costs, only three 

variables--curriculum diversity, the proportion of graduate students, 

and total enrollment--were found to be statistically significant above 

the 0.95 level. These three output variables accounted for 90 percent 

of the variance in unit instructional costs. 

According to Brinkman (p. 272) a possible explanation for the 

minor overall influence of the faculty-student ratio "is that the ratio 

was largely determined by the output variables and thus had little to 
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add to a model that included these variables." Brinkman adds that on 

the basis of the regression analysis alone, "the most that can be said 

is that the faculty-student ratio and the output variables apparently 

explained the same variation in costs." As noted by the author, the 

output model used in this study showed that economies of scale were 

available, particularly since the enrollment variable "was inversely 

related to unit instructional costs and was significant at the 0.99 

level" (p. 272). The findings of this study indicate that overlooking 

differences in output may result in instructional cost comparisons that 

are very misleading. Finally, as Brinkman indicates, it appears that, 

on the whole, instructional activities among different universities 

tend to be similar when differences in size and mix are accounted for. 

Summary 

Even among the earliest cost studies, such as those by Stevens 

and Elliot (1925) and Magee (1931), unit costing was used to show varia

tions among academic levels, subject fields, and types of institutions. 

The Reeves and Russell (1935) study of unit costs at forty-four colleges 

broke new ground as it examined, the basic relationships that existed 

between unit costs and size, quality, and curricula breadth, at the 

institutional level. Unit costs were thoroughly examined at the de

partmental level in the Middlebrook (1955) study, perhaps the first 

study to focus on the technical relationships in the production pro

cesses in higher education. This study noted that unit cost variations 

among institutions, levels of instruction, and subject fields were 

influenced by variations in such production factors as (1) size of 



class, (2) method of instruction, (3) total volume of teaching, (4) 

faculty teaching assignme~t, (5) faculty salaries, and (6) teaching 

expenditures other than teaching salaries. The most recent studies 

85 

by Leslie and Brinkman (1980) and Brinkman (1981a; 1981b) have provided 

an erulanced understanding of the production function in higher education. 

They stress that in measuring the production function in higher educa

tion, the market supply dimension, as reflected by county per capita 

income and average faculty compensation, must be taken into account. 

The findings of the Middlebrook (1955) study were characteristic 

of the findings in other studies reviewed in this section. In the 

Middlebrook study, for instance, a generalized conclusion was drawn that 

unit costs could be easily changed by altering the ratio of students 

to staff in a specif,ic field. Beatty, Gulko, and Sheehan (1974) found 

class size to be a major contributor to unit cost differences among six 

disciplines. The class size factor wa9 also found to be important in 

the Bowen and Douglass (1971) study. Bowen and Douglass recommended 

the Ruml plan of instruction since it called for the incorporation of 

large lecture classes and, therefore, low-cost instruction. 

As noted by the impact of class size on unit costs, the econo

mies of scale issue was given much attention in most unit cost studies 

examined in this section. Hyde (1974) reported that, when compared to 

the costs of producing a chemistry or economics major, the higher costs 

of producing a physics major were chiefly diseconomies of scale problems 

since student enrollments in this major were usually small. Similar 

conclusions were arrived at in other contemporary studies. Bowen (1980) 



noted, however, that unlike the profit making firms, the higher educa

tion sector does not compulsively seek to attain economies of scale. 

He contended that in the real world, the unit cost of an institution 

was determined more by its fund-raising ability than by its size. 
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CHAPTER 3 

RESEARCH DESIGN 

In this chapter, the design of the study, subjects, variables, 

methods of data collection, data classification procedures, and the 

analysis of data used in this study are addressed. An extensive dis-

cussion is devoted to the data gathering, classification and coding 

techniques used, particularly because the comparability of U.S.-UDEM 

income and expenditure data rests on comparable data gathering and han-

dling. Moreover, because of the large volume of information involved in 

this study, the coding procedures were instrumental for the computerized 

processing of the data. In the latter part of this chapter, the limi-

tat ions that are inherent in a study of this sort are noted • 
• 

Design of the Study 

A basic objective of the study was to undertake an in-depth 

analysis of instructional costs at a particular university in Mexico. 

As such, the case study approach was deemed the most appropriate re-

search design for the study. This approach made it possible to give 

the study explicit scope and direction, focusing almost entirely on 

one specific and limited environment. Isaac and Michael (1980) define 

a case study as follows: 

Case studies are in-depth investigations of a given social 
unit resulting in a complete, well-organized picture of that 
unit. Depending upon the purpose, the scope of the study 
may encompass an entire life cycle or only a selected 
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segment; it may concentrate upon specific factors. or take in 
the totality of elements and events (p. 20). 
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A major reason for selecting the case study approach was that 

it provides a powerful method for carrying out an in-depth exploration 

of complex variables in their natural environment. The case study, 

however, is not without its weaknesses. As noted by Isaac and }lichae1 

(1980, p. 20), case studies are vulnerable to subjective biases, and 

because of their narrow focus and limited representativeness, their 

generalizations are somewhat limited. In regard to this study, how-

ever, the strengths of the case study and the benefits accrued from 

these strengths far outweigh the inherent weaknesses. Such strengths) 

as reported by Isaac and Michael (1980, p. 20), are listed below: 

1. Case studies are particularly useful as background infor
mation for planning major investigations in the social 
sciences. Because they are intensive, they bring to light 
the important variables, processes, and interactio~s that 
deserve more attention. They pioneer new ground and often 
are the source of fruitful hypotheses for further study. 

2. Case study data provide useful anecdotes or examples to 
illustrate more generalized statistical findings. 

Subjects 

The population studied included- all the academic and non-academic 

units of an independent university in Mexico (UDEM); two sample groups 

of private higher education institutions in the United States were used 

for comparison purposes. Since the study focused primarily on instruc-

tional costs at a particular Mexican 'university, the primary subjects 

consisted of that university's seven academic colleges and twenty-one 

academic departments, including a preparatory college from which 
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aggregate enrollment and financial data were obtained. These academic 

units and the university's thirty-two non-academic units are shown in 

Table 10. Descriptive data regarding the curriculum, enrollment, facul

ty, administrative and clerical staff, and the financial and other re

sources of each academic unit are provided in Chapter 4. Also provided 

in Chapter 4 are descriptive data on.the human and other resources 

utilized by the non-academic units of ·the university. 

In selecting the two groups of U.S. institutions for comparisons 

with UDEM, no assumption was made that perfect comparability could be 

found between a Mexican university and any U.S. institution. No two 

universities are exactly alike; all are distinctly different. For this 

reason the assignment in this study was to identify "most" comparable 

U.S. universities for comparisions with UDEM. In doing this, it was 

considered very important that the selected U.S. universities have the 

following characteristics: 

• that their financial data be as current as the 1981 data 

obtained for UDEM, 

• that they be of independent or private control, 

• (as done to UDEM) that their financial data be classified 

according to the NACUBO (1977) classification of total Education and 

General (E & G) income and expenditure accounts, and 

• that the size of their operating budgets be similar to UDEM's. 

The U.S. data most representative of the above characteristics 

were found in Peat, Marwick, Mitchell and Company (1982). This firm has 

been involved extensively in the development of financial statements 



Table 10. UDEM's Academic and Non-Academic Units 

ACADEMIC UNITS 

College of Art 
Art & Design Department 
Architechture Department 

College of Business 
Administration Department 
Accounting Department 

Economics Department 

College of Education 

Education Department 

College of Humanities 
Information Department 
Philosophy Department 

Letters Department 
Psychology Department 

Sociology Department 
Anthropology Department 

College of Law 
Law Department 

College of Medicine 

Clinical Science Department 
Physiology' Department 

Morphology Department 

College of Natural Science 

Biology Department 

Physics Department 

Engineering Department 

Mathematics Department 
Chemistry Department 

Pre-University College 
Department One 
Department Two 
Department Three 

Department Four 

NON-ACADEMIC UNITS 

Rectory Staff 

University Design Office 
Planning Office 

Legal Support Office 

Documentation Center 
Auditing Department 

Pu~lic Relations Department 
Academic Vice-Rectory 

Academic Records Office 
Computer Center 

Library 

Student Evaluation Center 
Extension 

V.-Rectory for Student Services 
Student Services Center 
Center for Cultural Activities 

Resource Coordination Department 

Center for Scenic Arts 
Center for Music & Visual Arts 

Publications Department 
Physical Education Department 
Alumni Center 

Financial Aids Department 
Administrative Vice-Rectory 

Administrative Support Office 
Comptrolling Office 
Accounting Department 

Office of Budgeting 
Office of the Treasurer 
Personnel Department 
Purchasing Department 

University Maintenance Department 
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for use in assessing the financial condition of universities. Their 

,efforts required the creation of historical financial information drawn 

from a national sample of over 400 U.S. institutions, both public and 

private. The institutions represented in their sample were grouped into 

the following ten categories: 

1. Independent 2-year All colleges 

2. Independent 4-year Operating size to $3.9 million 

3. Independent 4-year Operating size $4.0 to $15.9 million 

4. Independent 4-year Operating size $16.0 to $63.9 
million 

5. Independent 4-year Operating size $64.0 million and 
over 

6. Public 2-year Operating size to $3.9 million 

7. Public 2-year Operating size to $4.00 million and 
over 

8. Public 4-year Operating size to $15.9 million 

9. Public 4-year Operating size $16.0 million to 
$63.9 million 

10. Public 4-year Operating size $64 million and over 

As a private university with an annual operating budget of ap-

proximately $9,000,000.00, and where students are engaged predominantly 

in four-year study programs, UDEM is most appropriately grouped with the 

U.S. institutions in category 3 (above), in which 154 institutions were 

represented. The income and expenditure pat'terns of these institutions, 

which comprised the primary group of U.S. universities used in this 

study, were compared to those derived for UDE~. 
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The other group of u.s. universities was reported in Bowen's 

~ Costs £f Higher Education (1980, p. 181) and was used to carry out 

a somewhat different type of U.S.-UDEM comparison, namely, a comparison 

of U.S.-UDEM's total annual cost per full-time-equivalent student. 

Taken from a larger sample of 268 institutions of different size and 

type, this group of u.s. institutions was labeled by Bowen as "Compre

hensive Universities and Colleges." UDEM would be most akin to the 

"Comprehensive Universities and Colleges" as' classified by the Carn'egie 

Commission (1976) and as similar. to those reported by Bowen. The UDEM 

curriculum is a combination of liberal arts and profession studies, 

offering graduate instruction in only a few fields. The UDEM curricu

lum, the "professional careers," as termed by the University, are shown 

in Table 11. 

Variables 

Taking the cost function approach described in the conceptual 

framework, instructional costs are examined in this study by regressing 

a measure of instructional costs (the dependent variable) on a series of 

independent variables describing (1) input factors, (2) ~nput prices, 

and (3) output factors. The three categories of independent variables 

are presented in Table 12. In addition, although a few of these vari

ables were briefly discussed in the framework, a concise description 

and the method of calculation for each of 'the independent variables is 

provided in Appendix A. What follows, then, is a description of the 

instructional cost measures, or dependent variables, used in this study. 
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* Table 11. List of Professional Careers Available at UDEM 

1. Graphics Designer 

2. Industrial Designer 

3. Interior Designer 

4. Architect 

5. Public Accountant 

6. Business Administrator 

7. Economist 

8. Educator 

9. Lawyer 

10. Nutritionist 

11. Production Engineer 

12. Industry and Systems Engineer 

13. Mechanical Engineer 

14. Chemical Engineer 

15. Chemical Engineer/Administrator 

16. Chemist (Clinical Analysis) 

17. Chemist (Industrial Chemistry) 

18. Medical Surgeon 

19. Information Science Specialist 

20. Philosopher 

21. Letters Specialist 

22. Psychologist 

23. Human Relations Specialist 

24. Sociologist 

* Note: Graduate instruction is offered in Law, Education, Business 
Administration, and Medicine. "Careers" are the basic organi
zational unit and are generally comparable to departments in 
U.S. institutions. 



Table 12. List of Independent Variables Describing liDEM's Input Factors, Input Prices and Output 
Factors 

INPUT FACTORS 

o Number of Professors 
- part-time professors 
- full-time professors 
- full-time-equivalent. professors 

o Average Professor Credit Load 

o Student-Faculty Ratio 

o Average Credit Load by FTE Students 

Average Class Credit Value 

Average Class Size 

o Average Volume of Weekly Instruction 
by FTE Faculty 

- number of SCHs 
- number of classes 
- number of class hours 
- number of lab hours 

number of preparation hours 

o Number of Administrative Staff 

o Number of Clerical Staff 

o Number of Other Administrative Sup
port Staff 

INPUT PRICES 

• Average Professor Salary 
- part-time professors 
- full-time professors 
- full-time-equivalent professors 

• Average Administrative Staff Salary 

• Total College Cost for Administra
tive Salaries 

• Percentage of Total College Costs 
Devoted to Administrative Staff 
Salaries 

o Average Clerical Staff Salaries 

o Total College Cost for Clerical Staff 
Salaries 

o Percentage of Total -ollege Costs De
voted to Clerical Staff Salaries 

o Average Salary of Other Administrative 
Support Staff 

• Total College Cost for Other Adminis
trative Support Staff Salaries 

o Percentage of Total College Costs De
voted to Other Administrative Support 
Staff Salaries 

• Total Cost for College Operations 

o Percentage of Total College Costs De
voted to Operations 

o Total College Costs for Other Instruc
tional Support 

o Percentage of Total College Costs De
voted to Other Instructional Support 

OUTPUT FACTORS 

o Total Volume of Instruction 
- total number of SCHs 
- total number of FTSEs 
- total number of classes 
- total number of courses 

G Percentage of SCH Production 
by Academic Level 

- lower-level 
upper-level 

- graduate-level 

\D 
-l"-



Measures of Unit 
Instructional Costs 

In this study instructional costs were expressed in terms of 

expenditures per student-credit-hour (SCH), per full-time-student-
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equivalent (FTSE), and per course (CRSE). To understand how the three 

cost measures are computed, it is necessary to begin by describing the 

components of the three cost measures. 

• Credit Hour. This represents the numerical credit value of 

one semester course of instruction. At UDEM, each credit represented 

one forty-five minute session per week for a given class. As such, a 

three-credit course represented three, forty-five minute class sessions 

per week. 

• Student-Credit-Hours. This represents the sum of the product 

of course enrollment and credit-hour value, including individual study 

and research courses. 

• Full-Time-Student-Equivalent. A unit for counting students or 

faculty members. Full-time persons were each counted as one and part-

time persons as appropriate fractions of one; for example, two half-time 

persons or fo~r quarter-time persons equal one full-time-equivalent 

(consistent with Bowen, 1980, p. xxi) •. At UDEM, this measure repre-" 

sented one student enrolled for the minimum quantity of course-credits 

as prescribed by his/her field of study for that semester. 

• Course (class). At UDEM, this defines all regularly scheduled 

lectures and other organized instruction sessions ordinarily conducted 

in lecture-demonstration rooms, general classrooms, or seminar rooms for 

a semester period. 
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On the basis of the above descriptions, then, it is possible to 

specify the procedures or computation methods that were used to derive 

the three instructional cost measures used in this study. First, the 

cost per student-credit-hour was derived by dividing total student cre~ 

dit hours into total direct and indirect instructional costs. Next, the 

cost per full-time-student-equivalent was derived by dividing total 

FTSEs into total resources or expenditures devoted to instruction. 

Finally, the cost per course was computed by dividing total number of 

courses into the total quantity of financial resources devoted to the 

instruction of those courses. 

Methods of Data Collection 

In this study, there were two primary sources of data: (1) 

faculty activity description forms and (2) selected financial documents. 

The methods used to collect data often establish the confidence with 

which the results of a study can be used to improve educational practice 

(Galfo, 1975, p. 73). This was certainly 'the case with the present 

study, particularly since the inherent political nature of costing 

studies usually makes the data collection task a delicate issue; That 

such a difficult and sensitive task was carried out successfully, how

ever, is an indication of the cooperation among UDEM's faculty and ad

ministration, and of the effective channels of communication they have 

developed. 



Faculty Activity 
Description Instruments 

The National Center for Higher Education Management Systems 
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(NCHEMS) has made perhaps the most important contributions to the devel-

opment of faculty activity analysis survey instruments for use in higher 

education. As reported in Romney and Manning (1974, p. 1), a series of 

manuals on the topic was produced within the Faculty Activity Analysis 

(FAA) project under the auspices of NCHEMS. The two most recent docu-

ments are the Faculty Activity Analysis: Procedures Manual (Manning and 

Romney (1973) and the Faculty Activity Analysis: Interpretation and 

Uses .£f Data (Romney and Manning, 1974). 

According to Romney and Manning (1974, pp. 5-6), although the 

NCHEMS Faculty Activity Analysis was at first intended to support cost-

ing procedures, it was eventually viewed as having utility for the 

following four major functions of higher education: 

1. Costing. Faculty compensation may be distributed to insti-

tutional programs or activities based on faculty time distributions. 

2. Planning and Management. The impact of alternative assump-

tions can be studied, for example, the effects of different teaching 

loads or decreased research funding on faculty activity patterns can be 

determined. 

3. Institutional Research Studies. FAA provides a data base 

that, linked with other information, can facilitate studies on what 

faculty do and the impact thereof. 

4. Reporting. FAA is a source of information for responding to 

requests about faculty workloads. 
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The NCHEMS Faculty Activity Analysis form was designed to attain 

infoLuation regarding the amount of time professors devote to their 

responsibilities or activities and the rinancial accounts associated 

with each of those activities. This was accomplished by including a 

variety of information categories in which faculty activity in instruc-

tion, research, academic support, and public service was described. The 

NCHEMS form is also designed to derive the weekly hours the faculty 

member devotes to each activity category. An example of the NCHEMS 

Faculty Activity Analysis sur.vey instrument with illustrative data is 

shown in the NCHEMS manual titled Facult~ Activity Analysis: Interpr~-

tation and Uses of Data (Romney and Manning, 1974). 

UDEM Faculty Activity 
Description Form 

The UDEM Faculty Activity Description Form is shown in Figure 1 • 
• 

In this study, a basic premise for utilizing this form specified that 

any examination of unit instructional costs must involve an informed 

analysis of all faculty activities and, particularly, of the actual 

share of total faculty time and salary devoted to instructional activ-

ity. In addition it was considered important that the survey instrument 

obtain that information which· was relevantly related to the research 

objectives or issues being addressed. In this study, for example, one 

of the major research objectives was to identify the share of a profes-

sorts total hours and salary associated with the production of a given 

unit of instruction, such as an upper-level SCH. Similarly, in order to 

explain unit cost differences among UDEM's colleges and departments, it 
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SECTioN 1 
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Figure 1. UDEM Faculty Activity Description Fo~m 
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was necessary to obtain information that identified college and depart

mental differences in the number of full-time professors employed, 

faculty teaching loads, and faculty salary levels. All the necessary 

information was obtained through the ~ Faculty Activity Description 

~, which was completed by each faculty member in the University. 

A close examination of the UDEM'Faculty Activity Description 

Form will show that it consists of three major information categories: 

(1) general faculty information, (2) faculty activities and the weekly 

hours devoted to each of these activities, and (3) faculty salary and 

other compensations. A detailed description of each of these informa

tion categories is provided in the UDEM Instructions and Definitions 

Guide for Completing the Faculty Activity Form (see Appendix B). 

Document Analysis 

In order to obtain UDEM's total income and expenditure data it 

was necessary to examine a number of official documents from the Uni

versity. Provided by UDEM's Accounting and Personnel Departments, these 

documents served as a supplement to the UDEM Faculty Activity Descrip

tion~. In large measure, the examination of the documents served as 

a validation technique for the information on faculty activities. On 

the basis of this examination the FAD forms were found to provide accur

ate information. 

The use of official records and reports as sources of data in 

documentary analysis is addressed by Best (1977). According to Borg and 

Gall (1971, p. 251), most content analyses in education have "generally 
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been concerned with fairly simple classifications or tabulations of 

specific information." The present study is no exception. As will be 

indicated below, the approach taken to an examination of documents was 

quite straightforward, particularly since all the information needs of 

the study could be obtained from official UDEM records and the UDEM 

Faculty Activity Descripti<?n Form, the latter being compiled on a 

periodic (semester) basis. 

Three types of official reports were obtained from UDEM. One' 

report, titled "Operations Expenditures," showed the University's total 

expenditures, exclusive of the salaries paid to faculty, administrators, 

and other personnel. Specifically, this report identified the total 

costs for operations incurred by all eight academic colleges and all 

the non-academic departments and offices of the university. Among the 

numerous cost items reported were postage, transportation, building 

maintenance, office equipment, office materials, light and water utili

ties, and insurance. The classification of these expenditure items--a 

significant procedure in this study--is addressed in the succeeding 

section. The "Operations Expenditures" report was obtained from the 

Accounting Department. The other two documents, titled "University 

Payroll" and "Job Description Codes," were acquired from the Personnel 

Department. The former ,identified all university employees by name, 

payroll number, department, and bi-weekly salary level. The latter 

identified all university employees through a job-description code. 

This code consisted of a number or letter corresponding to the employ

ment position; for example, a "3" was associated with "curriculum 
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coordinator," a "6" was associated with "department head," and an "I" 

was associated with "secretary to the president." The UDEM documents 

are discussed further in the following section. 

Data Classification Procedures 

The approach taken to the classification of data was guided by 

two of the major objectives of the study: (1) to classify all of UDEM's 

financial data according to the NACUBO Education and General (E & G) In

come and Expenditure accounts and (2) to examine unit cost differences 

among UDEM's academic units and the factors associated with such cost 

differences. The classification process involved the transferring of 

UDEM's data to coding formats which permitted computer data processing. 

Of the two coding formats designed, the first was used to code faculty 

expenditures, whereas the second served to code all other university 

expenditures listed in UDEM's official documents. 

The remainder of this section will be presented in four parts. 

Part one will provide a brief comment on the use of the computer in this 

study. Part two will describe the NCHEMS Data Providers' Guide and the 

NACUBO income and expenditure accounts. These reference materials pro

vided the data classification and coding systems used in this study. 

Part three will address the techniques used to classify and code faculty 

expenditures. Finally, part four will discuss the format and other 

techniques used to classify and code all the other university expendi

tures. 



Part 1: Use of the Computer 
in Data Processing 
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"The use of electronic data-processing machines saves a great 

deal of time and effort in studies involving large numbers of cases or 

complex analysis procedures" (Borg and Gall, 1971, p. 442). This was 

certainly the case with the present study, which involved a large volume 

of information describing faculty activities and the expenditures and 

operations of an entire university. Of particular value for this study 

was the computer's ability to store and manipulate the data quickly and 

efficiently. This made it feasible to retrieve a number of programs 

describing complex variables and other numerical figures in accordance 

with previously specified instructions. In addition, the computer per-

formed the numerical operations of addition, multiplication, and divi-

sion with greater accuracy than is usually obtained through manual 

procedures. Most important, perhaps, the computer made it easy to 

aggregate all of UDEM's expenditures according to the NACUBO expenditure 

categories, discussed in the following section. 

Part 2: The NACUBO Classification of Financial 
Accounts and the NCHEMS Data Providers' Guide ---- -----

The financial accounting and reporting techniques developed by 

the National Association of College and University Business Officers 

(NACUBO) have been widely used in U.S. higher education. This prompted 

their use in the classification of UDEM's total income and expenditure 

data. Moreover, through such a classification it was feasible to com-

pare UDEM's income and expenditure patterns to those of most comparable 
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U.S. universities. The NACUBO basic classification of budgets and 

accounts is shown in Table 13; the corresponding definitions are pro

vided in Appendix C. 

Used in conjunction with the NACUBO financial accounts was the 

Data Providers' Guide, developed by the National Center for Higher 

Education Management Systems (NCHEMS) at Boulder, Colorado. The Guide 

provided an IIActivity Look-Up Table ll consisting of an alphabetical 

list of activities, organizational units, position titles, and types 

of expenditures, each corresponding to one of the NACUBO expenditure 

categories. This table made it relatively simple to classify any and 

all the expenditure items found in the UDEM financial reports. For 

example, according to the table (p. 64), the expenditure category cor

responding to the Planning Office or to the President is IIInstitutional 

Support. II The corresponding expenditure code is "6,11 as shown in Table 

13. 

The Data Providers' Guide was particularly useful in differ

entiating the direct costs of instruction from the indirect costs of 

instruction at UDEM. In this study, direct instructional costs com

prised the portion of a professor's salary and benefits corresponding 

to instruction activity. As indicated in the Data Providers' Guide, 

however, a number of other expenditures can also be classified in the 

instruction category. For example, the Guide classifies the salaries 

paid to academic department chairpersons as expenditures for instruc

tion. Table 14 provides a list of all the expenditure items that were 

classified as lIindirect costs of instruction ll at UDEH. These items 



Table 13. NACUBO Basic Classification of Budgets and Accounts 

E & G Income 

(Codes) 

1. 

2. 

3. 

4. 

5. 

(Categories) 

Tuition and Fees 

Government Appropriaticns 
(federal, state and local) 

Government Grants and Contracts 
(federal, state and local) 

Private Gifts, Grants, and Contracts 

Endowment Income 

E & G Expenditures 

(Codes) (Categories) 

1. Instruction 

2. Research 

3. Public Service 

4. Academic Support 

5. Student Services 

6. Lnstitutional Support 

7. Operation and Maintenance of Plant 

8. Scholarships and Fellowships 

Source: National Association of College and University Business 
Officers, College and University Business Administration. 
1977, pp. 183-184 and 188-189. . 
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Table 14. List of Items Classified as Indirect Cost of Instruction 

• Related to Administration: 

- salaries and benefits paid to department heads 

- salaries and benefits paid to department clerical staff 

• Related to Operations: 

- telephones, postage, and telegrams (academic departments) 

- supplies and capital equipment (academic departments) 

- utilities (academic departments) 

- books and journals (academic departments) 

- other subscriptions (academic departments) 

- taxes and permits (academic departments) 

- publications (academic departments) 

• Related to Instructional Support: 

- portion of faculty salaries and benefits devoted to curriculum 

evaluations for an academic department 
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correspond only to the academic units, that is, to the academic colleges 

and departments. 

Part 3: The Classification and 
Coding of Faculty Expenditures 

The data obtained in each ~ Faculty Activity Description Form 

were transferred to a coding format, an example of which is shown' in 

Figure 2. This format was particularly useful to verify the data on 

faculty activities at UDEM. In addition to preparing the data for entry 

into the computer, the coding formats made it practical to translate the 

data from Spanish to English and from Mexican to U.S. currency. In this 

study the ratio of Mexican pesos to U.S. dollars was 26:1. This was the 

official monetary exchange ratio in the fall of 1981, the school semes-

ter represented in the data. 

As shown in Figure 2, each faculty member's activity hours were 

coded according to the NACUBO expenditure categories. For example, the 

codes corresponding to instruction were 0 and 1; the 0 was associated 

with indirect instructional costs and the 1 with direct instructional 

costs. The codes corresponding to research, public service, ~cademic 

support, student services, and institutional support were 2, 3, 4, 5, 

and 6, respectively. 

Once stored in the computer, the data provided by each coding 

format were retrieved in computer print-outs and carefully edited. From 

the edited data base, the required statistics were derived according to 

specified computer instructions. As shown in Figure 3, these statistics 

described the total number and types of professors, courses, 



FACULTY INFORMATION 

Payroll 
Name ___________ Number ____ Ranlt __ College & Department __ _ 

ACTIVITY IN HOURS: Indirect Instruction 
Direct Instruction 
Research 
Public Servics 
Academic Support 
Student Services 
Institutional Support 

Salary & Benefits _________ _ 

COURSE INFORMATION 

Code 0 
Code 1 
Code 2 
Code 3 
Code 4 
Code 5 
Code 6 

Hours 
Hours--
Hours--
Hours--
Hours--
Hours--
Hours 

1, Name ____________ College & Dept, ____ Semester ____ _ 

Course Code & Section Number of Credits Enrollment -----
Class Hrs, __ Lab Hrfl, __ Prac, Hrs, __ College Where Taught _____ _ 

2, Name _____________ 'College & Dept, ____ Semester ____ _ 

Course Code & Section Number of Credits Enrollment ____ _ 

Class Hrs, __ Lab Hrs, __ Prac, Hrs, __ College Where Taught _____ _ 

3, Name _____________ College & Dept,, ____ Semester ____ _ 

Course Code & Section Number of C:.'o.1i':.s Enrollment ____ _ 

Class Hrs, __ Lab Hrs, __ Prac, Hrs, __ College Where Taught _____ _ 

4, Name _____________ College & Dept,, ____ Semester ____ _ 

Course Code & Section Number of Credits Enrollment ____ _ 

Class Hrs, __ Lab Hrs, __ Prac, Hrs, __ College ~:;ere Taught ______ _ 

5, Name _____________ College & Dept, ____ Semester ____ _ 

Course Code & Section Number of Credits Enrollment ____ _ 

Class Hrs, __ Lab Hrs, __ Prac, Hrs, __ College Where Taught ______ _ 

6, Name ____________ College & Dept, ____ Semester ____ _ 

Course Code & Section _____ Number of Credits Enrollment ____ _ 

Class Hrs, __ Lab Hrs, __ Prac, Hrs, __ College Where Taught ______ _ 

Figure 2. Coding Format for the UDEU Faculty Activity Descrip
tion Form, 
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DEPIIRTMENT EDUCIITION 

IJEPIIRTMENT PROfESSORS COURSES COURSE 1I0URS SOlS FTSF.S 
TOTIIJ.S PT fT TOT I, U H 0 TOT CLIISS LIIB PREP TOT LOWER UPPER GRIID TOT I,OWER UPI'EII GIIIIIl TilT 

- - - -
11 19 24 6 11 41 111.0 14.0 107.0 252.0 2040 222 204 2466 94.BB 10.70 9.66 115.2~ 

TOTIIL AND PROFESSORS INSTRUCTION 1I0URS - TOTlH,S 
IIVERIIGE ------ - - - - - - - - - - -

COSTS FOR PT fT TOTAL CLASS LIIB PREP TOT 1I0URS 
DEPIIRTMENT $ 511. 09 S 5342.71 S 330B.14 S 29897.19 $ 4600.67 S 2B]60.6] S 62858.52 

P 13288. )] P 138910.49 P 86016.96 P 777]26.87 P 119617.49 p 7]7376.45 P 1634321.50 

EXPENDITURE TOTIII.S 
AVERAGE LOWER SCII UPPER SCII GRAD SCII AVG TOT SCII -------

UNIT 
$ IB.72 $ ]0.B5 S 87. ]) $ 25.49 CODE a IND INSTRUCTION $ 4248.H COSTS 
P 486.81 P 802.04 P 2270.47 P 662 .. 74 I' 110459.54 

CODE DIR INSTRUCTiON $ 
LOWER FTE UPPER fTE GRAD FTE AVG TOT fTE P 

S 402.55 $ 640.09 $ 1844.76 $ 545.46 CODE 2 RESEIIRCII $ )]])(,.10 
P 10466.]0 P 16642.34 P 47963.76 P 14181.96 P 866739.51 

CODE ] Pum.IC SERV ICE $ 
LOWER CRSE UPPER CRSE GRAD CRSE AVG TOT CRSE P 

$ 1591.49 S 1141.]6 $ 1619.49 $ 15]).13 CODE JlCJlDEMIC suprOHT S 25585.77 
P 41318.87 P 29675.41 P 42106.87 P 39861. 48 r 6652]0.01 

CODE 5 STUIlENT SEHVICES S 
P 

CODE 6 IlISTl'J'U surroliT S 2214." ) 
P 590'l5.llIi 

Figure 3. Descriptive Statistics on Faculty Activity at UDEM (Illustrative data provided for the 
College of Education) 

..... 
o 
\0 
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instructional hours, the average faculty salaries, and the average unit 

instructional costs pertaining to each academic department and college 

(the data for the College of Education is shown in Figure 3). In addi-

tion, as shown in the lower right corner of Figure 3 (titled "Expendi-

ture Totals"), the total faculty expenditures of each department and 

college were classified by numeri~al code according to the NACUBO ex-

penditures categories presented in Figure 3. As can be noted, total 

expenditures were presented in U.S. dollars ($) and in Mexican pesos 

(P) • 

Part 4: The Classification and Coding of 
All Other University Expenditures 

The data obtained from the official UDEM documents were trans-

ferred to coding formats. A sample of these formats is shown in Figure 

4. Each of these formats comprised five major sections: (1) Operations; 

(2) Rent; (3) Travel; (4) Salaries, Wages, and Benefits of Unit Staff; 

and (5) Total Expenditures. The first three sections identified the 

expenditure items that each academic and non-academic unit at UDEM re-

quired for its operations. The data for these sections were obtained 

from the UDEM "Operations Expenditures" report for the fall of 1981. 

The fourth section of the format presents the payroll number, job clas-

sification code, salary, and expenditure code for all personnel at UDEH, 

exclusive of faculty. This information was obtained from the UDEH 

"University Payroll" report for the fall of 1981 and from the UDEM "Job 

Classification Codes" document. The NCHEHS Data Providers' Guide 

was used to assign the proper expenditure codes corresponding to the 
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UNIT NAME~· ____________ ~ ____ ~ ____ __ 

I. OPERATIONS (Expenses) (Expenditure Code) 

1. Telephones 
2. Postage & Telegraphs 
3. Supplias 
4. Capital Equipment 
5. Utilities 
·6.· Insurance & Legal Services 
7. Building Maintenance 
8. Seminars 
9. Personnel Relations 

10. Publicity & Publications 
11. Academic Events 
12. Books & Journals 
13. Taxes & Permits 
14. Clinical Services 
15. Athletic & Cultural Events 
16. Modules 
17. Quotas & Subscriptions 
18. Other. 

SUBTOTAL 

II. RENT .•.•••••••••••••••••••••• ___ _ 

III. TRAVEL ••••••.•••••••••••••••• ____ _ 

IV. SALARIES, WAGES, AND BENEFITS OF UNIT STAFF:' 

1. Unit (PAYROLL D) (JOB CLASS. CODE) (SALARY) (EXPENDITURE CODE) 
Adminis-
trltors 

2. Unit 
Clerical 
Staff 

3. Other 
Unit 
Workers 

V. TOTAL EXPENDITURES 

(NACUBO EXPENDITURE ACCOUNTS) (CODE) (PERCENT) (P) ($) 

Instruction 1 
Research 2 
Public Service 3 
Academic Support 4 
Studont Services 5 
Institutional Support 6 
Opera. & Maint. of Plant 7 
Scholarships & Fellowships 8 

Figure 4. Coding Format for UDEM's "Other University Expenditures" 
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expenditure items. In the fifth section of the coding format each 

unit's total E & G expenditures and the percentage distribution of those 

expenditures were presented according to the NACUBO expenditure accounts. 

In addition the expenditures were presented in Mexican pesos (P) and in 

U.S. dollars ($). All the computations in the fifth section were 

carried out by the computer. 

Analysis of Data 

The analysis of data was guided by the conceptual framework 

developed in Chapter 1. That framework, which concerned the production 

and cost functions in education, supports the major challenge undertaken 

in this study, namely, to understand the functional differences among 

the departments and colleges of UDEM. An understanding of these dif

ferences requires an analysis of the distinct organizational character

istics, activities, and c.urricular content of each academic unit. All 

the units differ in objective, scope, and in the methods for delivering 

the educational process. They have different needs and thus require 

different services, materials, and manpower support. In short, the 

above amalgam of unit differences points to differences in each unit's 

production and cost functions. The assignment, then, is to study and 

understand the various production and cost functions at UDEM. 

Because it has not been feasible to measure educational outputs 

in U.S. universities, cost analysts in this country have turned to mea

suring the "cost" of the process that produces those outputs or, in 

other words, to specify the prices of the educational production func

tions. Thus, although cost analysis would not make it practical to 
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judge which program is most efficient or of greater quality, it does 

enable administrators to identify and select from a variety of opera

tional alternatives. According to Gamso (1978), "unit.costs of the 

educational process, combined with other programmatic information, pro

vide administrators with the type of information they can use when de

cidin·g feasible and financially sound academic-program objectives" (p. 

45). 

Thus, on the basis of the conceptual framework developed in this 

study, UDEM's cost data were analyzed by (1) deriving three measures·of 

instructional costs, that is, the expenditures per SCH, per FTSE, and 

per course and (2) regressing these cost measures on a series of vari

ables describing UDEM's input factors, input prices, and output quan

tities. Most importantly, the thrust of this research project, in 

pursuing an understanding of unit cost differences at UDEM, encouraged 

the use of the cost measures, variables, and statistical analysis tech

niques adopted in this study. According to Englehart (1972), "the 

problem of an educational research requiring numerical data for its 

solutions implies, but does not make explicit, the kinds of descriptive 

statistics most appropriate in the summarizing and interpreting of the 

data" (pp. 194-195). 

In this study, the proper organization and presentation of 

UD~l's data were considered important. As will be presented in the 

forthcoming chapter, a·number of tables were designed to facilitate 

the interpretation of unit instructional costs and the variables hy

pothesized to influence these costs. These tables were considered to 
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be the most effective means of sU1'lIIlarizing all the statist1.cs (totals, 

averages, ratips, and percentage:;) derived for all departments and 

colleges at UDEM. Moreover, the tables served to present the corre1a-

tion and regression results and the UDEM-U.S. comparative figures in 

straightforward and simple form. 

Correlation and 
Regression Analysis 

Correlation and multiple regression analyses were the two major 

statistical techniques used in this study. In short, two dependent 

variables, cost per student-credit-hour and cost per fu11-time-student-

equivalent, were correlated with the variables (see Appendix A), which 

were hypothesized to influence instructional costs. The correlation 

coefficients obtained served to (1) identify the independent variables 

with the lowest level of colinearity and (2) identify the best-fitting 

dependent variables. A regression coefficient and its application can 

be described as follows: 

A simple correlation is a mathematical way of expressing the 
degree of relationship between two variables or·, to state it 
another way, the amount of variance that the two have in com
mon. Although a correlation of .50 does not mean that the 
two measures have 50 percent in common, the square of the 
correlation .50 have .502 or .25 of their variance in common. 
The concept of common variance is a useful one in. helping us 
interpret correlations (Borg and Gall, 1977, p. 357). 

What is implied in the above quote, then, is that the greater 

the correlation coefficients.on a continuum of 0 to 1 and 0 to -1 the 

more related are the variables. Since this study did not concern pre-

diction, however, the correlation coefficients were interpreted with 
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reference only to statistically significant relationships among the 

variables. 

According to Palumbo (1977), multiple regression analysis per-

mits the researcher to study the relationships among many variables 

simultaneously. He adds that it is a more efficient method of examining 

data than crosstabu1ation or simple correlation analysis because the 

researcher is enabled to do the following: 

1. Determine the simultaneous impact of a number of vari
ables on. a single dependent variable. 

2. Find out the predictive accuracy of the independent 
variables combined. 

3. Determine the amount of variance in the dependent vari
able explained by each of the independent variables. 

4. Discover the relative contribution of each independent 
variable. 

5. Write a regression equation that will enable us to pre
dict the dependent variable for various values of the 
independent variable (Palumbo, 1977, pp. 147-148). 

Of the measures obtained from the step-wise multiple regression 

equation, particular emphasis was given to an interpretation of the ex

plained variance (R2), the beta weights, regression coefficients, and 

the significance levels. Briefly, the measures were interpreted as 

follows: (1) R2 was interpreted as the sum of the proportion of vari-

ance in the dependent variable accounted for by the independent 

variables, (2) the beta weights indicated the relative contribution of 

each variable to explaining instructional costs, and (3) the regression 

coefficient was interpreted as the cost difference among the colleges 

and departments that would be associated with a one-unit increase (or 
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decrease) in the variable. In this study, statistical relationships 

were considered meaningful at the .01, .05, and .10 levels of signifi-

cance. 

Finally, because of the large number of statistics involved in 

the study, a suitable computer program was employed to process the data 

statistically. The program used here is titled the Statistical Package 

for the Social Sciences (SPSS). 

Limitations 

This final section focuses on a number of limitations that are 

inherent in a study of this sort. First, it is difficult to verify the 

true allocation of costs among the various activities in which faculty 

and others spend their time, such as teaching, research, and public ser

vice. It should be noted, however, that this condition is by no means 

unique to Mexico; indeed, the problem probably is less there. In this 

study, the self-reported faculty data were validated through comparisons 

with information provided by the Computer Center, the Payroll Department, 

and the Registrar's Office; the results showed that the faculty reported 

data were highly valid. According to some authors in ,the United States 

(Allison and Steward, 1974; Blackburn et al., 1980), self-supplied data 

on faculty scholarly activity can be expected to possess high validity. 

Second, as in most comparative studies, it was difficult to maintain 

consistency in the measuring and reporting of cost data. Much effort 

was required to assure its quality and comparability. Finally, being 

based on a case study, the results of this particular study will be of 

limited generalization. However, the concepts and patterns--or the 
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costing model developed herein--should be useful in other Latin Ameri

can universities. 

Summary 

The research project undertaken here was designed as a case 

study in that it carried out an in-depth and comprehensive examination 

of one university's (UDEM) financial data. The data were obtained from 

individual faculty activity descriptions and through an examination of 

several official reports from the University. Afterwards, an extensive 

process of data classification and coding was carried out. This made 

it feasible to compare instructional costs among UDEM's academic units 

and to compare UDEM's income and expenditure patterns to those of most 

comparable U.S. institutions of higher education. Correlation and mul

tiple regression analysis were used to carry out an empirical examina

tion of UDEM's instructional costs. 



CHAPTER 4 

FINDINGS 

This chapter draws together the enrollment and instructional 

cost figure~ for each academic unit at UDEM. More fundamental to this 

study, however, is a systematic analysis of instructional expenditures 

that aims largely at (1) examining the variations in these expenditures 

among the departments, colleges, and levels of instruction and (2) 

examining the relationship of these variations to variations in the 

variables affecting costs, such as average class size, average teaching 

loads, and teaching salary levels. In the latter part of this chapter 

UDEM's income and expenditure patterns, which are categorized according 

to the NACUBO E & G Income and Expenditure classifications, are compared 

to those of most comparable U.S. institutions. 

Section 1: An Institutional Profile of 
Instructional Budgets and Enrollments 

Not including the preparatory college, there are seven colleges 

and twenty-one departments offering instructional services at the Uni-

versidad de Monterrey. Table 15 displays enrollment and instructional 

budget figures for each department and college for the fall of 1981. 

Also displayed in the table are percentage distributions of these fig-

ures. Figures for direct instructional costs, indirect instructional 

costs, and total instructional costs are shown. The enrollment data 
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Table 15. UDEM FTSE Enrollments and Instructional Budgets for Each College and Department, Fall 1981. 

% of Direct Costs /~ of Indirect % of Total Costs % of 
Colleges/ Univ. of Univ. Costs of Univ. of Univ. 

DeEartments No. FTSErs Total Instruction Total Instruction Total Instruction Total 

ART 190.07 8.24 111,963.41 11.57 35,305.55 10.16 147,268.96 11.20 
Art & Design 116.71 5.06 71,709.52 7.41 21,539.92 6.20 93,249.44 7.09 
Architecture 73.36 3.18 40,253.89 4.16 13,765.63 3.96 54,019.52 4.11 

BUSINESS 430.47 18.66 150,893.26 15.60 49,579.24 14.26 200,472.50 15.25 
Administration 215.99 9.36 73,907.23 7.64 24,878.86 7.16 98,786.09 7.51 
Accounting 121,48 5.27 37,180.45 3.84 13,991.26 4.02 51,171.71 3.89. 
Economics 93.00 4.03 39,805.58 4.12 10,709.12 3.08 50,514.70 3.84 

EDUCATION 115.24 5.00 62,858.52 6.50 24,224.45 6.97 87,082.97 6.62 

HUMANITIES 520.82 22.58 174,425.85 18.03 62,851.70 18.08 237,277.55 18.04 
Information 90.16 3.91 32,271. 99 3.33 11,036.76 3.18 43,308.75 3.29 
Philosophy 81.23 3.52 16,468.85 1. 70 10,188.26 2.93 26,657.11 2.03 
Letters 80.98 3.51 32,470.43 3.36 9,151.21 2.63 41,621.64 3.17 
Psychology 158.58 6.87 58,287.12 6.03 19,672.58 5.66 77,959.70 5.93 
Sociology 44.07 1.91 23,192.97 2.40 5,134.98 1.48 28,327.95 2.15 
A.l1thropology 65.80 2.85 11,734.49 1.21 7,667.91 2.21 19,402.40 1.48 

LAW 173.74 7.53 65,586.37 6.78 8,420.99 2.42 74,007.36 5.63 

MEDICINE 377 .57 16.37 171,385.24 17.72 73,180.46 21.05 244,565.70 18.60 
Clinical Sci. 234.70. 10.17 108,217.96 11.19 45,547.52 13.10 153,765.48 11.69 
Physiology 56.41 2.45 24,460.68 2.53 10,999.02 3.16 35,459.70 2.70 
Morphology 86.46 3.75 38,706.60 4.00 16,633.92 4.79 55,340.52 4.21 

~ 
~ 
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Table 15, Continued. 

% of Direct Costs % of 
Colleges/ Univ. of Univ. 

~ 
Departments No. FTSE's Total Instruction Total 

NATURAL SCIENCES 499.10 21.63 230,257.08 23.80 
Biology 75.18 3.26 41,180.48 4.26 
Physics 35.50 1.54 14,661.21 1.52 
Engineering 59.98 2.60 45,609.51 4.71 
Mathematics 231.32 10.03 87,341.81 9.03 

. Chemistry 97.13 . 4.21 41,464.07 4.29 

TOTAL UNIVERSITY 2,307.01 100 967,369.73 100 

Indirect % of 
Costs of Univ. 

Instruction Total 

94,086.03 27.06 
25,094.48 7.22 
4,559.64 1.31 

11 ,077.98 3.19 
13,013.60 3.74 
40,340.33 11.60 

347,648.42 100 

Total Costs 
of 

Instruction 

324,343.11 
66,274.96 
19,220.85 
56,687.49 

100,355.41 
81,804.40 

1,315,018.10 

% of 
Univ. 
Total 

24.66 
5.04 
1.46 
4.31 
7.63 
6.22 

100 

...... 
N 
o 
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provided represent the full-time student equivalents (FTSEs) enrolled in 

each academic unit. 

As shown in Table 15, UDEM enrolled a' total of 2,307 FTSEs and 

had a total instructional budget of $1,315,000. The largest share of 

the instructional budget, 73.56 percent or $967,369.73, was for direct 

instructional costs. The remaining 26.44 percent of the instructional 

budget, or $347,648.42, was for indirect instructional costs. 

The College of Humanities had the largest share of students: 

521 FTSEs or 22,58 percent of the total. Expenditures by the Humani

ties, however, represented' only 18.03 percent of the total direct in

structional costs and only 18.08 percent of the total indirect 

instructional costs. The College of Natural Sciences, on the other 

hand, enrolled the second largest share of FTSEs, 2~.63 percent of the 

total, but had the largest direct instructional costs, 23.80 percent of 

the total, and the largest indirect instructional costs; 27.06 percent 

of the total. The differences that exist between the two colleges, at 

least with regard to their share of FTSEs and instructional costs, are 

probably due to differences in the learning environment created by each 

college. For instance, the College of Natural Sciences operates either 

with smaller classes or with fewer large classes than the College of 

Humanities. In addition, the Natural Sciences require different--and 

usually more expensive--instructional resources than do the Humanities. 

Similar to the College of Natural Sciences, the College of 

Medicine requires relatively expensive instructional materials for its 

operations, which accounts for its high indirect instructional costs. 



Although Medicine enrolls only the fourth largest portion of FTSEs, 

16.37 percent, it claims the second largest indirect instructional 

costs, 2l.0S percent of the total. 
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As shown in Table IS, the College of Education enrolled the 

smallest portion of FTSEs, S.OO percent of the total. Education, how

ever, claimed 6. SO percent of the univers'ity's direct instructional 

costs and 6.97 percent of the total indirect instruct.ional costs. It 

is important to note that the College of Education does most if not all 

of the research undertaken at the university. Moreover, Education 

places considerable emphasis on graduate education, whi~h is typically 

comparatively more expensive. In addition, one would expect higher 

unit costs in the College of Education due to diseconomies of scale. 

Relative to its share of FTSE enrollments, the College of Law 

provides what are perhaps the most effici~nt instructional services in 

the university in terms of cost per FTSE. Although Law enrolls 7.S3 

percent of the total FTSEs, its share of total direct instructional 

costs is only 6.78 percent, and it claims an even smaller share of in

direct instructional costs, 2.42 percent of the total. Appearing about 

as efficient is the College of Business, which enrolls 18.66 percent of 

the university's students and whose share of direct and indirect in

structional costs are only lS.60 percent and 14.26 percent, respective

ly. It is important to emphasize, however, that unlike some of the 

other colleges, both the College of Law and the College of Business 

create a learning environment in which it is feasible--and perhaps 

preferable--to operate on a large-class basis. Historically, most law 



and many business courses have been taught in large lecture halls. 

Indeed, economies of scale seem to be much easier to obtain in such 

learning environments. 
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Given its share of university enrollments, the College-of Art 

provides relatively expensive instructional services. Art enrolls 8.24 

percent of the total FTSEs but claims 11.57 percent of the total direct 

instructional costs and 10.16 percent of the total indirect instruc

tional costs. Of course, the explanation for these figures can be 

lengthy. However, the fact that the college had the smallest average 

class size in the university is clearly a determining factor. As deter

mined in most of the pertinent costing studies done to date, small 

average class sizes usually accompany high instructional costs. This 

is largely the case because higher education is labor intensive and 

costs per FTSE are a product of a faculty member's salary and the number 

of FTSEs that he/she generates. 

A careful examination of Table 15 will reveal that the depart

mental trends for enrollments and instructional costs are comparable to 

those of their respective colleges. Nevertheless, some major differ

ences do exist, particularly for the Physics and Mathematics d~partments 

in the College of Natural Sciences and the Economics department in the 

College of Business. In comparison with the other three departments in 

Natural Sciences, the Physics and Mathematics departments provide rela

tively cost efficient instruction. The Physics department enrolls 1.54 

percent of the university's FTSEs; its share of instructional expenses 

are 1.52 percent of direct instructional costs and 1.31 percent of 
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indirect instructional costs. Mathematics enrolls 10.03 percent of the 

university's FTSEs, but it claims only 9.03 percent of the total direct 

instructional costs and, more significantly, only 3.74 percent of the 

total indirect instructional costs. 

Unlike the Biology, Engineering, and Chemistry departments, the 

Physics and Mathematics departments require little if any laboratory 

materials and equipment, as indicated by their relatively small share 

of indirect instructional costs. Furthermore~ small classes apparently 

are not seen as being necessary in these two departments. 

Figures for the Economics department show a different trend from 

those of the other two departments in the College of Business. Unlike 

Administration and Accounting, the Economics department had a larger 

share of direct instructional costs than it did university enrollments. 

A plausible explanation for this is that the faculty salary levels in 

Economics were the highest in the college. 

In the absence of a detailed analysis of variables affecting 

costs in the university, caution must be taken not to over-generalize 

from these data. By examining the aggregated data in Table 15, however, 

it is possible to point out plausible explanations for enrollment and 

budget trends among the academic units at UDEM. For the most part, 

Table 15 provides overall cost configurations on a departmental, col

lege, and institutional 1"eve1 and identifies where economies of scale 

are possible, given certain volumes of instruction. 
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Section 2: Instructional Costs at the College Level 

In this section direct. instructional costs will be examined 

first, beginning with a review of the three unit cost measures derived. 

Next, visual examination of explanatory variables is conducted, followed 

by correlation and regression. Indirect costs will be examined in the 

same manner. However, the visual examination focuses on costs per FTSE 

for the direct costs and on costs per SCH for the indirect costs. These 

were chosen because the regression results were most satisfactory for 

these dependent variables. 

Direct Instructional Costs 

As shown in Table 16, three measures of direct and indirect 

instructional costs were derived for UDEM's seven colleges: cost per 

student credit hour ($SCH), cost per full-time student equivalent 

($FTSE), and cost per course ($CRSE). In addition, these cost measures 

were rank-ordered from 1 to 7, beginning with the lowest unit costs. 

A close examination of the figures in Table 16 will show that 

when all three unit cost measures are taken into account, the College 

of Education has the highest unit costs, . followed by the College of 

Art. The College of Humanities has the lowest unit costs; the College 

of Law has the second lowest. The College of Natural Sciences, the 

College of Business, and the College of Medicine (exclusive of the cost 

per CRSE) all have unit cost measures that approximate the respective 

university means. It is important to note, however, that together these 

three colleges enroll 57.66 percent of all the FTSEs in the university 



Table 16. Direct, Indirect, and Total Costs per SCH, per FTSE, and per COURSE, for all Colleges, 
Fall, 1981 

DIRECT INSTRUCTIONAL COSTS INDIRECT INSTRUcTIONAL COSTS TOTAL INSTRUCTIONAL COSTS 
Colleges S/SCH Rank $/FTSE Rank S/COURSE Rank S/SCH Rank S/Fl'SE Rank S/COURSE Rank S/SCH Rank S/Fl'SE Rank S/COURSE 

Art 21.94 6 587.83 7 1,142.48 4 6.89 4 185.75 4 360.26 4 28.75 6 774.81 7 1,502.74 

Business 16.69 3 350.53 2 1,019.55 3 5.48 2 115.18 2 335.00 3 22.18 3 465.71 3 1,354.54 

Education 25.49 7 545.46 6 1,533.13 6 9.82 7 210.21 7 590.84 6 35.31 7 755.67 6 2,123.98 

Humanities 15.30 2 334.91 913.22 5.51 3 120.68 3 329.07 2 20.82 2 455.59 2 1,242.29 

Law 12.71 377 .50 2 922.51 2 1.63 48.47 127.59 14.36 425.97 1,121.32 

Medicine 16.82 4 453.92 7 2,255.07 7 7.13 5 193.82 6 962.90 7 23.83 4 647.74 4 3,217.97 

Natural 
Sciences 18.55 5 461.54 5 1,265.21 5 7.58 6 188.51 5 516.96 .5 26.13 5 649.86 5 1,782.11 

Total 
University 17.32 431.63 1,2J6.21 6.22 150.69 433.48 23.54 570.01 1,639.67 

Rank 

4 

3 

6 

2 

7 

5 

I-' 
IV 
0\ 
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and that their share of total instructional dollars is relatively large. 

Their unit costs being close to the university mean is explained appar

ently by economies of scale. 

Art and Medicine show atypical variations in rankings across the 

three unit cost measures. Art has the highest cost per FTSE ($587.22), 

the second highest cost per SCH ($21.94), but only the fourth highest 

cost per CRSE ($1142.48). Showing a reversed pattern, Medicine has only 

the fourth highest cost per SCH ($16.82) and per FTSE ($453.92) although 

it has the highest cost per CRSE ($2255.07). This course cost is twice 

that of the university mean ($1206.20). Possible explanations for the 

lack of uniformity in such cost rankings can be obtained by examining 

the data in Table 17,. which includes a list of variables influencing 

direct instructional costs. For instance, the SCH and FTSE ratios be

tween Medicine and Art are about 2:1 (see Total Volume of Instruction 

columns). However, Medicine has a 65 percent larger instructional bud

get than Art (Table 15). That these resources are distributed over 

twice as many SCHs and FTSEs could explain why Medicine has lower cost 

per SCH and cost per FTSE rankings. On the other hand, Medicine offers 

only 78 percent as many courses as does Art. That Medicine distributes 

65 percent more instructional resources over 22 percent fewer courses 

would explain its higher cost per course ranking. 

As shown in Table 16, direct instructional costs per FTSE range 

from a low of $334.91 in Humanities to a high of $587.73 in Art. Visual 

examination of the variables iu Table 17 shows that Art has the lowest 

Average Class Size (10.8), the lowest ~tudent-Faculty Ratio (4.8:1), 



Table 17. Variables Influencing the Direct Costs of Instruction, fo r all Colleges, Fall of 1981 

No. Avg. 
Professors Prof.t--~A_v~g_.~F_a_c_u_l_ty~S~a_l_a_ry~~~ Student 

Faculty 

Colleges PT 

ART 36 

BUSINESS 74 

EDUCATION 8 

HUMANITIES 48 

LAW 30 

~DI CINE 65 

NATURAL SCIENCES 61 

L'NIVERSITY TOTALS 322 

UNIVERSITY MEANS 46 

:red it 
FT FTE Load PT FTE 

14 40.C 16.10 1414.17 4360.89 2799.09 

Ratio 

4.8:1 

12 )8.l 12.70 758.86 8289.28 3960.45 11.3:1 

11 15.~10.70 511.09 5342.71 400).73 7.4:1 

31 57.~ 11.80 760.62 4448.90 3022.98 7.9:1 

6 17 •. 15.00 964.44 6095.37 3791.12 10.1:1 

12 .59. 7.80 1826.85 4386.86 2890.14 6.4:1 

30 62.~ 14.90 785.84 1 6078.36 3701.88 8.0:1 

116 290. 

16.6 41.' 12.20 1066.03 5379.64 3332.31 8.0:l 

Avg. 
ITSE 

Cr edit 
Load 

26 .97 

21, 00 

21.13 

21. 46 

28.80 

27 . 38 

24 . 52 

- \. 

24.00 

Avg. Avg. Volume of Weekly Total Volume % of SCH Production by 
Class Avg. Instruction by FTE Faculty of Instruction 

Cl 
--~~-y-~~-r--~·~--r-~~~~~+-~~ ~...-~~~...-~-.-~--+~LL.lT~:..........::~~~~r~, ,~t~vx:.......c&LAA~rq.......; ~T~p:l'....I~' 

Credit ass ' Value Size No. No. Hrs. Hrs. Hrs. No. 
~n-ts CLAs Class Lab Prep ~o. SCHs ~o ITS Es Clas 

5.7 10.8 128.1 2.5 13.2 1.8 2. 7 5122 

3.1 19.9 237.6 3.9 12.6 0 6.2 9040 

4.0 14.4 157.5 2.6 8.4 .9 6.8 2466 

3.3 19.0 197.6 ).3 10.3 : 9 6.4 11398 

3.9 20.7 298.5 3.8 14.1 0 5.3 5155 

4.3 29.3 173.1 1. 3 3.2 8.9 1.2 10262 

4.1 16.4 199.6 2.9 10.2 2.5 8.9 12415 

55858 

3.8 18.5 i 92.4 2.8 9.7 2.8 5.3 7979. 71 

) 

190.07 98 

430.47 148 

115.24 41 

520.82 191 

173.74 66 

377.57, 76 

499.10 r82 . 

2307.011802 

32 9 • 5 7 r 14 • 6 

I 
I 

No. 
Crse Louer Upper Grad 

60 97.46 2.54 0 

81 76.17 14.67 9.16 

32 82.73 9.00 8.27 

132 99.03 .97 0 

50 66.01 31.95 2.04 

52 50.74 49.26 0 

119 100.0 0 0 

526 

75 .1 82.76 15.20 2.04 

128 
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and the second highest Average Salary for Part-time Faculty ($1414.17). 

These three variables represent the general conditions that typically 

would yield a high cost per FTSE. Humanities, on the other hand, had 

only the third largest Number of FTE Faculty (57.7) but the largest 

volume of instruction as represented by the Total Number of FTSEs 

(520.8), Total Number of Classes (191), and Total Number of Courses 

(132). It appears, then, that Humanities obtains somewhat of a higher 

level of faculty production. 

Other differences between Art and Humanities are worthy of note. 

Compared with Humanities, Art has a larger Average Faculty Credit Load 

and somewhat more FTE faculty. However, since Humanities has approxi

mately double the total volume of instruction, a lower cost per FTSE 

could be expected. 

Direct instructional costs per FTSE were second lowest in Busi

ness ($350.53) and second highest in Education ($545.46). Table 17 

shows that Business had the highest Student-Faculty Ratio (11.3:1) and 

the lowest Average FTSE Credit Loads (21.00). Education, for its part, 

had the smallest Average Class Size (14.4). The volume of instruction 

also differs substantially between the two colleges. As shown in Table 

17, the total volume of instruction in Business (9,040 SCHs, 430.5 

FTSEs, and 148 classes) is easily more than three times the volume of 

instruction in Education (2,466 SCHs, 115.24 FTSEs, and 41 classes). 

This difference takes on added meaning when noting that the number of 

FTE faculty in Business (38.1) is less than two and a half times the 

number of FTE faculty in Education (15.7). Thus, it appears that the 
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relative faculty productivity in Business is much greater than in Edu-· 

cation and might very well account for the much lower cost per FTSE. 

The College of Law had the third lowest cost per FTSE ($377.50). 

This cost is considerably lower than the university mean ($431.63). As 

shown in Table 17, Law had the second highest Student-Faculty Ratio 

(10.1:1) and the second largest Average Class Size (20.7). Moreover, 

the average FTE Faculty Salary in Law ($3791.12) was not significantly 

greater than the university average ($3332.31). Given this combination 

of factors a relatively low cost per FTSE in Law could be expected. 

The purpose of this section has been to make instructional cost 

comparisons among the seven colleges and to identify major variables 

that appear to influence these costs. The analysis so far, however, has 

been only cursory; it has served only to make readily apparent observa

tions about factors associated with cost variations. For the remainder 

of this section the approach taken will be statistical, with the main 

objective being to assess in systematic terms the relative importance of 

the nineteen independent variables (Table 17) associated with instruc

tional costs. 

Regression Analysis 

For the purpose of selecting a key dependent variable the three 

unit cost measures shown in Table 16 were regressed on the nineteen 

independent variables in Table 17. The best results were obtained for 

cost per SCH and cost per FTSE. Of these two cost measures, a greater 

number of notable correlations were obtained using the cost per FTSE, as 

shown through the correlation matrix in Table 18. In fact, the 
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Table 18. Simple Correlations Among Two Dependent (Expenditure) 
Variables and Nineteen Independent Variables for UDEM's 
Seven Colleges 

$/SCH $/FTSE 

1. No. FTE Professors -.240 -.188 

2. Avg. Faculty Credit Load -.058 .131 

3. Avg. FTE Faculty Salary .078 -.204 

4. Student-Faculty Ratio -.543 -.769 

5. Avg. Student Credit Load -.339 .216 

6. Avg. Class Size -.597 -.524 

7. No. Credits per Course .457 • 8!~ 7 

8. No. Weekly SCHs -.787 -.759 

9. No. Weekly Classes -.396 -.579 

10. No. Weekly Theory Hours -.185 -.147 

ll. No. Weekly Practice Hours -.012 .208 

12. No. Weekly Docencia Hours .053 -.266 

13. No. Total SCHs -.503 -.529 

14. No. Total FTSEs -.453 -.599 

15. No. Total Classes -.346 -.501 

16. No. Total Courses -.373 -.508 

17. % of SCH Production at .331 .188 
Lower-Level 

18. % of SCH Production at -.360 -.180 
Upper-Level 

19. % of SCH Production at .330 -.070 
Graduate Level 
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following nine variables correlated highly with cost per FTSE: Credits 

per Class (.85), Student-Faculty Ratio (-.77), Number of Weekly SCHs 

(-.76), Number of FTSEs (-.60), Number of Weekly Classes (-.58), Total 

Number of SCRs (-.53), Average Class Size (-.52), Total Number of 

Courses (-.51), and Total Number of Classes (-.50). 

Before these variables were entered into a reduced form regres

sion model, careful attention was given to the level of co1inearity 

among the variables. The objective here was to select the variables 

whose explanatory power--in accounting for cost variations among the 

co11eges--was not shared importantly with other variables in the model. 

Table 19 shows the intercorre1ations among the nine most" impor

tant independent variables. As can be noted, there is a mu1t~co1inear

ity problem among some of these nine variables. The Student-Faculty 

Ratio has a low correlation with five other variables: Average Class 

Size (.249), Total Number of SCHs (.123), Total Number of FTSEs (.222), 

Total Number of Classes (.206), and Total Number of Courses (.147). Of 

these five, however, only Average Class Size and Total Number of Courses 

are not themselves highly intercorre1ated. Thus, the problem of inter

correlation is largely solved by entering only the three variables 

(Student-Faculty Ratio, Average Class Size, and Total Number of Courses) 

into the reduced form regression equation. Since this study did not 

concern prediction, no purpose would have been served by combining any 

of the variables into an index. 

Table 20 shows the estimated regression coefficients of the 

three variables in the model. Included are each variable's Beta 



Table 19. Intercorrelation Matrix for Variables Associated With the Direct Costs of Instruction at 
the College Level 

Student- Average Credits No. No. No. No. No. No. 
Faculty Class per Weekly Weekly Total Total Total Total 

Ratio Size Course SCHs Classes SCHs FTSEs Classes Courses 

1. S-F Ratio 

2. Avg. Class .249 
Size 

3. Credits per -.818 -.405 
Course 

4. No. Weekly .860 .360 -.606 
SCHs 

5. No. Weekly .786 -.302 -.537 .670 
Classes 

6. No. Total .123 .431 -.358 .103 -.048 
SCHs 

7. No. Total .222 .341 -.490 .103 .090 .970 
FTSEs 

8. No. Total .206 -.077 -.373 .081 .349 .825 .896 
Classes 

9. No. Total .147 .055 . -.373 .090 .309 .823 .879 .978 
Courses 

...... 
w 
w 



Table 20. Regression Model for Variables Associated With the Direct Costs of Instruction at the 
Cpllege Level 

1. Student-Faculty 
Ratio 

2. Total Number of 
Courses 

3. Average Class 
Size 

* 

B 

-26.92 

-1.1.4 

-6.63 

Beta 

-.605 

-.441 

-.398 

Significance levels are in parentheses. 

• 

t 

-3.11 
(.053) * 

-2.34 
( .101)* 

-2.07 
(.131)* 

R2 

.591 

.749 

.897 

Changes 
in R2 

.591 

.159 

.147 

F 
Signif icance 

.044 

.063 

.055 

..... 
w 
~ 
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coefficient, t-value, R2 value, change in R2, and F-significance. Thus, 

having resolved the problem of intercorrelation it is now possible to 

obtain reliable regression coefficients--ones which account for most of 

the explained variance in costs per FTSE. An examination of the regres

sion coefficients in Table 20 can be quite useful in interpreting actual 

"dollar" changes in the variables. Controlling for other factors, it 

can be estimated that a change of one student in the Student-Faculty 

Ratio is associated with a $26.92 difference among the colleges in 

direct instructional costs per FTSE. This is to say that, on average, 

for each one-student increase in the student-faculty ratio, costs de

cline by $26.92 per student. Similarly, and again holding all other 

factors constant, a one-course reduction in the Total Number of Courses 

taught by the colleges is associated with a $1.14 cost increase per 

FTSE. No doubt this is because resources are spread across fewer 

courses and scale economies are sacrificed somewhat. Finally, a one

unit increase in the Average Class Size is associated with a cost re-· 

duction of $6.63 per FTSE, again controlling for other factors. 

All three variables demonstrated a fairly high level of signi

ficance. The Student-Faculty Ratio was significant at the .053 level. 

The t-significance values for the other two variables, Total Number 

of Courses and Average Class Size, were .10 and .13, respectively. 

A close examination of the Beta coefficients (standardized 

partial regression coefficients) in Table 20 will indicate that the 

Student-Faculty Ratio is the most important variable affecting direct 
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instructional costs. , The second most i~portant variable is the Total 

Number of Courses, followed somewhat closely by the Average Class Size. 

It can be seen, however, that the relative importance of each is not 

terribly different. 

As can be noted in Table 20, the three-variable regression model 

2 obtained the very respectable R value of .897. This means that the' 

three-variable model accounts for about 90 percent of the variation in 

direct instructional costs per FTSE among the seven colleges. Of the 

three variables, the Student-Faculty Ratio appears to have the greatest 

influence on instructional costs; that is, it explains 59 percent of 

the total variance in the costs. The Average Class Size provides an 

additional 16 percent of the total explained variance, and another 15 

percent is provided by the Total Number' of Classes. 

Indirect Instructional 
Costs 

Table 16 shows the three measures of indirect instructional 

costs ($SCH, $FTSE, and $CRSE) that were derived for UDEM's seven col-

leges. In addition, these cost measures were rank-ordered from 1 to 7, 

beginning with the lowest costs. It is apparent from the data in Table 

16 that the indirect costs of instruction are less than half the direct 

costs of instruction, for all seven colleges. 

A close examination of the above figures shows that when all 

three unit cost measures are viewed together, the College of Education 

has the highest unit indirect costs. The second highest costs are in 

the College of Medicine, followed by the College of Natural Sciences. 
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The lowest unit costs are in the College of Law; the second lowest are 

in the College of Business, again taking all three cost measures into 

account. A quick review of the college rankings for both direct and 

indirect instructional costs (Table 16) will indicate that the College 

of Humanities is relatively more expensive with regard to indirect costs 

than to direct costs. On the other hand, compared with the direct cost 

measures, the College of Art has relatively low indirect costs. 

As can be discerned from examining the three unit cost rankings 

for each of the seven colleges, there is more uniformity in the rankings 

for indirect instructional costs than for direct instructional costs. 

Compared to the other colleges in the university, it appears that Medi

cine and Humanities have slightly higher indirect instructional costs 

than direct instructional costs, taking into account all three cost 

rankings. The other colleges have indirect instructional cost rankings 

that are either equal to or smaller than their rankings for direct in

structional costs, again when compared to all the colleges in the uni

versity. 

Possible reasons for cost variations among the colleges can be 

discerned by examining the data in Table 21, which include a list of 

variables hypothesized to influence indirect instructional costs. Sho,Vll 

in Table 17, the volume of instruction (i.e., Total Number of SCHs or 

Total Number of Courses) will again play an important role in explaining 

cost variations among the colleges. 

As shown in Table 16, indirect instructional costs per SCH range 

from a low of $1.63 in Law to a high of $9.82 in Education. Implicit in 
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Table 21. Variables Influencing the Indirect Costs of Instruction, for all Colleges, Fall of 1981 

Other Other Total 
Administrative Staff Clerical Staff Admin. Supeort Staff oeera t ions . Instruc . Sue. College i. of 

Average Tot. Col. % of C Average Tot. Col. % of C Average Tot. c. % of C Tot. Col. % of Tot. Col. % of Indirect Univ. 
Colleges No. Sala EL_ Cost Total No. Salarv Cost Total No. Sala!):'.: Cost Total Cost Tot. Cost Tot. Costs Total --- -

.-\RT 2 7,254.78 14,509.60 41.10 4.0 2,275.75 9,031.00 25.58 0 7,346.14 20.81 4,418.85 12.52 35,305.55 10.16 

BtiSINESS 2 3,680.16 7,360.32 14.85 5.5 3,200.12 17,600.66 35.50 .5 2,275.96 2,275.96 4.59 16,211.5) 32.70 6,130.77 12.37 49,579.24 14.26 

EDUCATION !+,248.44 4,248.44 17.54 4.0 3,517.77 14,071.09 58.09 0 5,904.92 24.38 0 24,224.45 6.97 

HL1'-L\N ITIES 6 5,329.21 3,195.25 50 .87 4.0 2,734.18 10,936.72 17.40 0 6,615.39 10.53 13,324.34 21.20 62,851.70 18.08 

LAW 2,228.55 2,228.55 26.26 2.0 1,153.92 2,307.83 27.41 0 3,115.37 37.00 769.23 9.13 8,420.99 2~42 

MEDICINE 3 4,602:07 13,806.20 18.87 3.0 3,632.54 10,924.62 14.93 4 2,662.88 10,651.51 14 .56 13,846.16 18.92 23,951.66 32.73 73,180.46 21 . 05 

NATURAL SCIE~CES 5 3,753.44 18,767.20 19.95 3.5 2,807.44 9,826.05 10.44 6.5 2,442.63 15,877.10 16.88 33,525.88 35.63 16,089.77 17.10 9!+,086.03 27.06 

TOTAL UNIVERSITY 20 92,895.55 26 74,670.97 11 28,804.57 86,565.39 62,317.62 347,648.42 100 

UNI VERSITY MEAJ.'J 2.9 4,644.78 27.09 3.7 2,871.96 27.05 1. 57 2,618.60 4,114.94 5.15 25.71 15.01 49,664.06 
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Table 21 are possible reasons for the exceptionally low costs in Law. 

For instance, Law has the lowest Average Salary for Administrative Staff 

($2228.55) and the lowest Average Salary for Clerical Staff ($1153.92), 

both of which were substantially lower than their respective university 

means of $4644.78 and $2871.66. In addition, Law incurred no expenses 

for Other Administrative Support Staff. Moreover, of the seven colleges 

Law spent the lowest percentage of indirect instructional costs for 

Other Instructional Support (9.13 percent). The largest expense in Law 

was for Operations (37 percent of the indirect instructions1 budget). 

However, as will be noted later in this section, the costs for Opera-

tions were not found to be significantly correlated with costs per SCR. 

Reasons for the low cost per SCH in Law are easily derived. 

However, reasons as to why Education has the highest' cost per SCH are 

not as readily discernab1e from the data in Table 21. What is apparent, 

though, is that the Average Salary for Administrative Staff in Educa-

tion ($4248.44) is not too different from the university mean of 

$4644.78. Also, Education employed four clerical staff persons, slight-

1y more than the university mean of 3.7. Finally, the Average Salary 

for Clerical Staff in Education ($3517.77) is the second highest in the 
. 

university. Although these factors provide somewhat of an explanation 

for Education having the highest costs per SCH, a more meaningful in-

terpretation can be obtained by examining the volume of instruction. 

As shown in Table 17, Education generated substantially fewer'SCHs than 

any other college in the university. Thus, the low SCH production, 

compounded with relatively high salary levels and high costs of 
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Operations, pr.ovide a more complete explanation as to why Education has 

the highest indirect cost per SCH in the university. 

As illustrated in Table 16, the second lowest costs per SCH 

were in Business ($5.48), with the costs being only slightly higher in 

the Humanities ($5.51). A quick glance at Table 21 will show that 

Business had the second lowest Average Salary for Administrative Staff 

($3680.16) and Humanities had the third lowest Average Salary for 

Clerical Staff ($2734.18). The volume of instruction'is also worthy 

of note here. As shown in Table 17, the number of SCHs generated in 

Business (9,040) was slightly ~ore than the university mean of 7,980. 

On the other hand, the total direct instructional costs in Business 

($49,579.24) were slightly less than the university mean of $49,664.06. 

Given this combination of factors, a relatively low cost per SCH could 

be expected. As shown in Table 17, Humanities generated the second 

largest number of SCHs (11,398) but had only the third highest indirect 

instructional costs ($62,851.70). Indeed, it should be noted that 

Humanities generated 43 percent more SCHs than the university mean at 

a totai cost that was only 27 percent higher than the university mean. 

The second highest costs per SCH were in Natural Sciences 

($7.58), which were slightly higher than those in Medicine ($7.13)-

the third highest costs. The volume of instruction plays an exception

ally important role in explaining the costs of these two colleges. 

Table 15 shows that Natural Sciences and Medicine have the highest and 

second highest total indirect instructional costs ($94,086.03 and 

$73,180.46, respectively). The sum of these totals ($167,266.49) 
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represents 48 percent of the university's total indirect instructional 

costs. However, Table 17 shows that the number of SCHs produced by 

Natural Sciences (12,415) and Medicine (10,262) were the highest and 

third highest, respectively, in the university. The combined number of 

SCHs generated by the two colleges (22,677) accounts for 41 percent of 

the university's SCHs. It:\.s possible, then, that the high c-ost per 

SCH in Natural Sciences and in Medicine may be explained by noting that 

41 percent of the SCHs are produced by 48 percent of the total resources 

spent on indirect instructional costs. It appears that this 7 percent 

difference in the above relationship is worthy of much consideration. 

However, other factors should not be overlooked. For instance, it 

should be noted that Natural Sciences and Medicine were among the only 

three colleges to incur costs for Other Administrative Support Staff. 

Also, the highest and third highest costs for Operations were in Natural 

Sciences ($33,525.88) and in Medicine ($13,846"16), respectively. More

over, these two colleges had the two highest costs for Other Instruc

tional Su·pport-$16,089.77 in Natural Sciences and $23,951.66 in 

Medicine. 

Thus far, in the latter part of this section the purpose has 

been to compare indirect instructional costs among the seven colleges 

and to identify factors which might account for variations in these 

costs. These procedures, however, were not grounded in statistical 

theory nor were they done, thoroughly, on a systematic basis. The 

following discussion will take a more empirical approach with the intent 

of measuring in quantitative terms the relative importance of the 



sixteen independent variables hypothesized to influence the indirect 

costs of instruction at UDEM. 

Regressi?n Analysis 
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For the purposes of selecting a key dependent variable, both the 

cost per SCH and the cost per FTSE were regressed on the sixteen inde

pendent variables shown in Table 21. As shown through the correlation 

matrix in Table 22, the best results were obtained for the cost per SCH, 

which correlated the most with the following four variables: Average 

Salary for Clerical Staff (.799), Total Unit Cost for Clerical Staff 

(.608), Average Salary for Administrative Staff (.443), and Total Number 

of Clerical Staff (.407). Before entering these four variables into a 

reduced form regression model the colinearity issue must be addressed. 

The int'ercorrelations among the four independent variables can 

be examined from the correlation matrix in Table 23. The most apparent 

multicolinearity problem exists with Total Unit Cost for Clerical Staff, 

as represented by its correlation with Average Salary for Clerical Staff 

(.832) and Number of Clerical Staff (.899). That the clerical function 

is strongly implicated in all three variables would, explain the high 

intercorre1ations. The Number of Clerical Staff also presents a high 

colinearity problem since it is notably correlated with Average Salary 

for Clerical Staff (.540) and is somewhat correlated with Average Salary 

for Administrative Staff (.344). Thus, it seems that much of the multi

co linearity problem is eliminated by entering only these two variables, 

Average Salary for Clerical Staff and Average Salary for Administrative 
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Table 22. Simple Correlations Among Two Dependent (E~penditure) 
Variables and Sixteen Independent Variables for UDEM's 
Seven Colleges 

$/SCH S/FTSE 

1. No. Administrative Staff .092 .106 

2. Avg. Salary for Admin. Staff .443 .534 

3. Tot. College Cost Admin. Staff .118 .144 

4. % of College Tot. Admin. Staff -.228 -.391 

5. No. Clerical Staff .407 .242 

6. Avg. Salary for Clerical Staff .799 .720 

7. Tot. College Cost Cler. Staff .608 .437 

8. % of College Tot. Cler. Staff .313 .106 

9. No. Admin. Support Staff .286 .421 

10. Avg. Salary Admin. Support Staff .177 .254 

11. Tot. Gollege Cost Admin. Sup. Staff .281 .415 

12. % of College Tot. Admin. Sup. Staff .268 .406 

13. Tot. College Cost for Operations .300 .351 

14. % of College Tot. for Operations -.317 -.323 

15. Tot. College Cost for Instructional Support .183 .330 

16. % of College Tot. for Instructional Support -.079 .103 
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Table 23. Correlation Matrix for Variables Associated With the Indirect 
Costs of Instruction at the College Level 

Avg. Salary for 
Clerical Staff (ASCS) 

ASCS 

Tot. College Cost .832 
for Clerical Staff (TCCCS) 

Avg. Salary for 
Admin. Staff (ASAS) 

No. of Clerical 
Staff (NOCS) 

.218 

.540 

TCCCS AS AS NOCS 

.199 

.899 .344 
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Staff (with a correlation of .218), into a reduced form regression 

model. Again, since this study did not intend to make any predictions, 

no purpose would have been served by combining any of the independent 

variables into an index. 

Table 24 shows the regression coefficients of the two variables 

entered into the regression model. Included are each variable's Beta 

coefficient, t-value, t-significance, R2 value, change in R2, and F

significance. No doubt, the reliability of the regression coefficients 

was enhanced by reducing the co linearity level of the variables in the 

model. As done in the earlier part of this section, which focused on 

direct instructional costs, an examination of the regression coeffici

ents permits an interpretation of actual "dollar" changes in the inde

pendent variables. For example, it can be estimated that an increase of 

$1.00 in the Average Salary for Clerical Staff is associated with a 

$0.24 increase in the indirect cost per SCH, holding other factors con

stant. Similarly, a one-dollar change, in the Average Salary for Admin

istrative Staff is associated with a $0.45 change in the indirect cost 

per SCH, again controlling for other factors. 

As shown in Table 24, 'neither of the Lwo variables entered into 

the regression model were found to be significant at the 90 percent 

confidence level. However, the t-significance value of .111 for the 

Average Salary for Clerical Staff variable was, still, somewhat mean-

ingful. 

A quick review of the Beta coefficients is also merited. As 

indicated by the Beta coefficient of .738, the Average Salary for 



Table 24. Regression Model for Variables Associated Wi~h the Indirect Costs of Instruction at the 
College Levei 

1. Average Salary 
for Clerical Staff 

2. Average Salary for 
Administrative Staff 

* 

B Beta 

.238 .738 

.506 .282 

t-significance levels are in parentheses. 

t 

2.39 
(.111)* 

0.98 
(.40i)* 

R2 

.639 

.715 

Changes 
in R2 

.639 

.076 

F 
Significance 

.031 

.081 

I-' 
.p.. 
0\ 
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Clerical Staff was clearly the variable with the most influence on 

indirect costs among the colleges. The Beta coefficient for the Average 

Salary for Administrative Staff variable (.282) is, still, substantial. 

As shown in Table 24, the two-variable regression model obtained 

2 an R value of .72. Less variance is explained for indirect instruc-

2 tional costs than for direct instructional costs, but the R of .72 is 

still respectable. The explanatory power of this model makes it possi-

ble to account for 72 percent of the variation in indirect instructional 

costs per SCH among the seven colleges. The Average Salary for Clerical 

Staff clearly had the greatest explanatory power--accounting for 64 

percent of the total variance. An additional 8 percent of the variance 

was explained by the Average Salary for Administrative Staff variable. 

Section 3: Instructional Costs at the Departmental Level 

As shown in Table 25, three measures of direct instructional 

costs were derived for UDEM's twenty-one ~epartments: cost per SCH, 

cost per FTSE, and cost per CRSE. In addition, these cost measures are 

presented by level of instruction: lower, upper, graduate, and aggre-

gate. This section will begin with a general review of the three cost 

measures by level of instruction. Next, vi.sual examination of direct 

costs (at the aggregate level of instruction) and explanatory variables 

is conducted, followed by correlation and regression. The statistical 

analysis considers only costs per FTSE because the regression results 

were most satisfactory for this dependent variable. 



Table 25. Direct Costs per SCH, per FTSE, and per CRSE, for all Departments, Fall of 1981 

$/SCH $/ITSE $/CRSE 
Colleges/ Lower Upper Grad. Aggre Lower Upper Grad. Aggre- Lower Upper Grad. Aggre-

De2artments Level Level Level -gate Level Level Level ~ Level Level Level ----B.ate 

ART 20.59 73.35 21.94 552.83 1,990.71 587.83 1,113.35 1,589.25 1,142.48 
Art [, Design 22.03 62.68 23.08 585.92 1,740.10 614.42 1,042.12 1,253.52 1,054.55 
Architecture 18.35 90.43 20.16 500.10 2,367.25 548.72 1,276.16 2,260.72 1,341.80 

BUSINESS 16.68 10.17 27.27 16.69 350.19 213.62 572.61 350.53 1,063.22 613.07 1,254.33 1,019.55 
Administration IS.85 11.57 26.55 16.29 332.91 243.04 557.73 342.18 991.42 673.53 1,186.10 959.83 
Accounting 14.55 S.70 37.58 14.57 305.56 119.66 788.82 306.06 982.18 430.77 1,853.73 978.43 
Economics 20.64 16.41 19.33 20.38 433.47 344.75 405.75 428.02 1,234.18 615.38 927.82 1,170.75 

EDUCATION 18.72 30.85 87.33 25.49 402.55 640.09 1,844.76 545.46 1,591.49 1,141.36 1,619.49 1,533.13 

HUMANITIES 15.22 24.02 15.30 333.13 510.75 334.91 908.78 1,333.06 913.22 
Information IS.66 24.02 16.13 348.55 510.75 357.94 95S.03 1,333.06 977.94 
Philosophy 8.91 8.91 202.74 202.74 658.7S 658.75 
Letters 19.56 19.56 400.97 400.97 1,047.43 1,047.43 
Psychology 16.34 16.34 367.56 • 367.56 883.14 883.14 
Sociology 24.91 24.91 526.28 526.28 1,220.67 1,220.67 
Anthropology 8.44 8.44 178.34 178.34 690.26 690.26 

LAW 11.13 13.20 56.13 12.71 328.26 402.65 1,364.05 377.50 1,051.91 869.73 1,178.71 992.51 

MEDICINE IS.09 18.57 16.82 381.81 540.70 453.92 1,979.12 2,545.93 2,255.07 
Clinical Sci. 15.96 17.93 16.94 402.94 528.79 461.09 5,652.86 3,185.68 4,008.07 
Physiology 13.35 19.24 16.71 346.60 524.07 433.62 1,051.70 2,005.88 1,528.79 
Horphology 13.81 20.01 16.57 349.47 590.36 447.68 813.48 1,891.82 1,172.93 

NATURAL SCIENCES 18.55 18.55 461.54 461.54 1,265.21 1,265.21 
Biology 22.03 22.03 547.76 547.76 1,961.45 1,961.45 
Physics 16.42 16.42 412.99 412.99 1,466.12 1,466.12 
Engineering 30.57 30.57 760.41 760.41 1,036.58 1,036.58 
Hathematics 15.21 15.21 377 .58 377 .58 1,105.62 1,105.02 
Chemistry 17 .16 17 .16 426.89 426.89 1,480.86 1,480.86 

TOTAL UNIVERSITY 16.74 17.30 40.78 17.32 412.06 475.19 867.16 431.63 1,155.33 1,499.27 1,363.73 1,206.20 
..... 
~ 
CO 



Direct Costs by 
Level of Instruction 
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As shown in Table 25, the twenty-one departments at UDEM varied 

considerably on SCH production at the different levels of instruction 

(see % of SCH Production by FTE Faculty and Academic Level). A close 

examination of these figures will reveal that in most departments, and 

across all three cost measures, upper-level costs exceeded lower-level 

costs (except in Administration, Accounting, and Economics), and gradu-

ate costs, in turn, were the highest of all three. The departments, of 

course, varied in the amount of instruction provided at the various 

levels. For instance, of the twenty-one departments the following ten 

offered only lower-level instruction: 

Biology 
Physics 
Engineering 
Mathematics 
Chemistry 

Philosophy 
Psychology 
Sociology 
Anthropology 
Letters 

On the other hand, a large percentage of upper-level SCHs was generated 

in each of the following departments: Physiology (52.92 percent), 

Clinical Science (50.09 percent), Morphology (44.58 percent), Law 

(31.95 percent), Administration (19.25 percent), and Accounting (14.82 

percent). Finally, the only departments to generage graduate SCHs 

(shown as a percentage of each department's total SCHs) were Adminis-

tration (11.81 percent), Education (8.27 percent), Economics (7.37 per-

cent), Accounting (5.80 percent), and Law (2.04 percent). 

As noted earlier, only in Administration, Accounting, and 

Economics did the costs of lower-level instruction exceed the costs of 
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upper-level instruction across all three measures. In Education, Law, 

and Clinical Science upper-level courses were less costly than lower-

level courses. This indicates that in the above departments a relative-

ly small portion of total faculty hours was dedicated to upper-level 

instruction. As indicated by UDEM's administration, in the above de-

partments faculty for graduate instruction were also largely responsible 

for all upper-level instruction in their departments. These faculty, 

however, devoted most of their efforts to graduate instruction. By 

contrast, the other faculty in these departments were involved almost 

exclusively in lower-level instruction. This would partly explain why 

certain unit costs are lowest for upper-level instruction in those de-

partments. Thus, in some departments the costs of lower-level instruc-

tion exceeded the costs of upper-level instruction indicating that the 

level of instruction was not the sole determining factor for depart-

mental cost variations. 

Direct Costs at the Aggregate 
Level of Instruction 

As shown in Table 25, at the aggregate level of instruction the 

highest cost per SCH and per FTSE were in the following departments: 

Engineering ($30.57, $760.14), Education ($25.49, $545.46), Sociology 

($24.91, $526.28), Art and Design ($23.08, $614.42), and Biology ($22.03, 

$547.76). That these figures are considerably higher than the corres-

ponding university means of $17.32 per SCH and $431.63 per FTSE, is 

apparently due to high faculty salaries, small average class sizes, and 

low student-faculty ratios (see Table 26). 
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Table 26. Variables Influencing the Direct Costs of Instruction, fo r all Departments, Fall of 1981 

No. Avg. Avg. Avg; Avg. Volume of Weekly % of SCH Production by 

Avg. Faculty Salary Student Avg. 
Professors Prof. Class Instruction by FTE Faculty Total Volume of Instruction FTE Faculty & Aca. Lev 

Faculty ITSE 
~redit ~red it 

Class 

Departments 
Ratio Credit Size No. No. Hrs. Hrs. Hrs. No. No. No. No. 

PT FT FTE Load PT IT FTE Load Value SCHs CLAS Class Lab Prep SCHs FTSEs CL As CRSE Lower Upper Grad 

ART & DESIGN 22 9 t23.4 18.0 1248.54 4915.66 3059.28 5 .0: 1 27 .25 . 5 06 9.5 I 133.3 2.9 14.4 2.6 3.33 3125 116.71 68 42 97.44 2.56 0 

ARCHITECTURE 14 5 16.5 12.6 1674.45 3362.32 2438.15 4 c4:l 26.69 6.0 13.8 I 121. 0 1.8 11. S .7 1. 70 1997 73.36 30 18 97.50 2.50 0 
I 

ADMINISTRATION 39 6 t2 l. 4 11. 7 802.35 7102.61 3461. 70 10.1:1 21. 00 3.2 l9 cl ! 212.5 3.6 11.8 0 4.80 4536 216.00 77 44 68.94 19 ~25 11. 81 

ACCOUNTING 19 3 8.2 14 . 3 625.51 8431.93 4556.43 14.9:1 21 . 00 3. l 22.1 312.6 4.7 14.3 0 8.60 ·2551 I 121.50 38 18 79.38 14.82 5.80 

ECONO!flCS 16 3 8.5 13.0 811. 23 894L 98 4661.08 10.9:1 21 . 00 3.2 18o4 228.7 4.0 13.4 0 7.60 1953 93.00 34 20 88.79 3.84 7.37 

EDUCATION 8 11 15.7 10.7 511. 09 5342. 71 4003 .. 73 7.4:1 21.13 4.0 14.4 ! 157 05 2.6 8.4 .9 6.80 2466 115.24 41 32 82.73 9.00 8.27 

INFOR:1ATION 8 6 9.4 10.5 592.83 4588 022 3422.27 9.6:1 21. 75 3.0 20.2 I 212.2 3.5 9.8 2.1 8.00 2001 90.16 33 29 94.45 5.55 0 

PHILOSOPHY 11 2 7.9 10.5 693.27 4421.43 2084.67 10.3:1 22 . 75 3.3 22.4 I 233.9 3.2 10.5 0 3.00 1848 81.23 25 11 100.00 0 0 
I 

PSYCHOLOGY 18 10 19.3 10.5 726.18 · 4521.57 3015.37 8.2:1 22.50 3.1 17.7 i 184.6 3.4 10.5 .6 5.30 3568 158.58 66 47 100.00 0 0 
I 

SOCIOLOGY 1 6 6.6 9.5 692.61 3750.06 3498.19 6.7:1 21. 13 3.3 14.7 I 140.4 2.9 9.5 0 13.10 931 44.07 

I 

19 10 ]00.00 0 0 

ANTHROPOLOGY 4 2 6.4 8.5 863. 46 4140.32 1847.95 10.4:1 21. 13 3.2 125. 2 I 218.9 2.7 8.5 0 2.70 1390 65.80 17 12 100.00 0 0 

LETTERS 6 5 8.0 17.8 1153.91 5109.40 4043.64 lO ol:l 20 . 50 3.8 16.6 I 206.7 3.9 12.3 2.4 7.90 1660 80.98 31 29 100.00 0 0 

LAW 30 6 17.3 15.0 964 c44 6095.37 3791.12 10.1:l 28 . 80 3.9 120. 7 I 298.5 3.8 14.1 0 5.30 5155 173.74 66 50 66.01 31. 95 2 .04 
I 

CLINICAL SCIENCE 47 2 30.6 11.0 2232 .62 1642.66 3542.32 7.7:1 27.40 6.3 137. 4 209.1 .9 3.5 12.9 0 6387 234.70 27 27 49.91 50 . 09 0 

PHYSIOLOGY 6 4 9.8 6.8 811.54 4897.85 2501. 09 5.8:1 27.40 3.0 130. 5 157.7 1. 6 2.8 4.0 2.40 1542 56.41 16 11 47.08 52.92 0 

MORPHOLOGY 12 6 19 , 0 7.3 745. 19 4960. 15 2041. 49 4.6:1 27. 40 3.2 122.0 123.1 1. 7 3.0 l,.. 9 2~40 2333 86.46 33 14 55 .4 2 44 . 58 0 

BIOLOGY 6 7 12.0 15. 1 939.10 5079.42 3426.00 6.3:1 24 . 90 4.4 17.2 155.5 2.2 4.6 5.5 9 .., 20 1870 75 cl8 21 16 100.00 0 0 

PHYSICS 2 2 2.7 15.0 807.69 6522.91 5370.41 13.0:1 24.90 4 .1 120. 4 323.4 3.7 14.0 0 15.80 883 35.50 10 5 100.00 0 0 

ENGINEERING 22 6 14.8 10.5 499.13 5771.46 3090.08 4 , 1: 1 24.90 3.5 9.9 101. 1 3.0 10.3 ' 2 6.60 1492 59.98 44 44 100.00 0 0 

MATH~'1ATICS 23 10 20.5 14.8 895.44 6674.87 4266.82 11.3:1 24.90 3.8 19.3 281.1 3.9 14.8 0 10.60 5754 231.22 79 39 100 , 00 0 0 

CHEMISTRY 8 5 12.2 19.8 1136. 54 6474.35 3393 .13 8 , 0:1 24. 90 5.6 16.3 197.7 2.3 6.7 7.0 7, 10 2416 97 .13 28 15 100.00 0 0 

TOTAL UNIVERSITY 322 116 t2 90.3 - - - - - - - - - - - - - 55858 2307.01 802 526 - - -

UKI\'ERSITY MEANS 46 16.6 4L5 12. 2 1066.03 5379 . 64 3332 . 31 8. 0: 1 24. 00 3. 8 ]8.5 192.4 2.8 9.7 ~.8 5.30 7979. 7 32 9.57 114.6 75. 1 82 . 76 82.76 2. O!. 

I 
! 
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A cursory glance at Table 15 will show that for each of the 

above departments the share of total direct instructional costs exceeded 

the share of total FTSE enrollments. This would explain, in part at 

least, why the above departments have the highest costs per FTSE in the 

university. 

As shown in Table 25, at the aggregate level of instruction the 

lowest costs per SCH and per FTSE were in the following departments: 

Anthropology ($8.44, $178.34), Philosophy ($8.91, $202.74), and Account

ing ($14.57, $306.06). That these figures are notably lower than the 

respective university means of $17.32 and $431.63 is due apparently to 

low faculty salaries (exclusive of Accounting), large average class 

sizes, and high student-faculty ratios. Also, a quick glance at Table 

15 should reveal that in each of these departments the share of univer

sity FTSEs exceeds the share of university direct instructional costs. 

Provided these factors, low costs per SCH and per FTSE are to be expec

ted. 

Table 25 shows that the costs per course range from a low of 

$658.75 in Philosophy to a high of $4008.07 in Clinical Science. That 

these figures differ substantially from the mean of $1206.20 is obvious. 

Reasons for this difference appear to be several and mostly involve the 

average volume of weekly instruction for FTE faculty (see Table 26). 

For instance, the average faculty course load in Clinical Science (.9) 

is significantly lower than the university mean of 2.8. In this de

partment, however, the practice of several professors being involved in 

the teaching of a single class \vould explai.n the exceptionally low 
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course load. By contrast, the course load in Philosophy (3.2) was 

somewhat heavier than the mean. Table 26 shows that in Clinical Science 

each FTE faculty averaged 16.4 weekly hours of instruction (3.5 class 

hours and 12.9 lab hours), as compared to an average of 13.5 hours 

(10.5 class hours and 3.0 preparation hours) in the Philosophy depart

ment. What the above factors reflect, then, is a major difference in 

the environment for learning created by the two departments. This is 

particularly reflected in the Clinical Science curriculum which, com

pared to the Philosophy curriculum, requires the students to spend more 

total hours in the classroom and laboratory. It is expected that such 

a learning .environment would yield a much higher cost per CRSE. 

Table 25 shows that direct instructional costs per CRSE were 

second lowest in Anthropology ($690.26) and second highest in Biology 

($1961.45). Though not as pronounced as in Clinical Science, these 

figures differ substantially from the mean of $1206.20. A review of the 

variables in Table 26 will show that the average faculty course load in 

Biology (2.2) was slightly lower than in Anthropology (2.7). In Biol~ 

ogy, though, FTE faculty averaged 19.3 weekly hours on instruction (4.6 

class hours, 5.5 lab hours, and 9.2 preparation hours), which is almost 

double the average of 11.2 in Anthropology (8.5 class hours and 2.7 

preparation hours). Thus, it appears that the Biology student, as com

pared to the student in Anthropology, is required to spend more total 

hours in the classroom and laboratory. The widely different learning 

environments created by the two departments (reflected through the 

faculty workloads) is apparently a major reason for differences in 



costs. That the average salary for FTE faculty in Biology ($3426.00) 

is almost double that in Anthropology ($1847.95) is clearly another 

determining factor. 
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A number of other departments having unusually low or high 

course costs also merit review. As shown in Table 25, Education had 

the third highest cost per CRSE ($1533.13), which is only slightly 

higher than in Physiology ($1528.79), the fourth highest. On the other 

hand, the third and fourth lowest CRSE costs were in Psychology 

($883u14) and Administration ($959.83), respectively. In all four 

departments above, the costs per CRSE differ considerably from the 

respective university mean of $1206.20. Possible explanations for 

these differences can be obtained by reviewing the data in Table 26. 

For instance, that Physiology has the second lowest faculty course load 

in the university (1.6) may account for its relatively high cost per 

CRSE. The high CRSE costs in Education may be due to a combination of 

two factors: a faculty course load (2.6) that is somewhat lower than 

the mean (2.8) and an average faculty salary ($4003.73) that is notably 

higher than the mean ($3332.31). By contrast, the faculty course load 

in Psychology (3.4) and Administration (3.6) were much higher than the 

mean (2.8) and is reflected, no doubt, in relatively low CRSE costs. 

Furthermore, a quick glance at Table 26 will show that both departments 

have a large share of part-time faculty. That the average faculty 

salaries in Psychology ($726.18) and Administration ($802.35) were much 

lower than the respective mean of $1066.03 is, of course, another pri

mary explanation for the low costs p~r CRSE in the two departments. 
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The purpose of this section has been to make instructional cost 

comparisons among the twenty-one departments and to identify major 

variables that appear to influence these costs. The analysis so far, 

however, has been only cursory; it has served only to make readily 

apparent observations about factors associated with obvious cost varia

tions. For the remainder of this section the approach taken will be 

statistical, with the main objective being to assess in systematic terms 

the relative importance of the nineteen independent variables (Table 26) 

associated with instructional costs. 

Regression Analysis 

A careful examination of the regression results in Table 27 

will reveal that of the nineteen independent variables shown in Table 

26, the following seven obtained notable correlations with cost per 

FTSE: Student-Faculty Ratio (-.63), Number of Weekly SCRs (-.57), Total 

Number of Weekly Classes (-.44), Average Student Credit Load (.38), 

Total Number of Courses (.35), Number of Credits per Course (.34), and 

Average Class Size (-.32). As done in the previous sections, however, 

before entering these seven variables into a regression model, careful 

attention was given to the colinearity level among the variables. Again. 

the objective here was to select the variables whose explanatory powers 

were not importantly shared with other variables in the model. 

Table 28 shows the intercorrelations among the seven independent 

variables. A careful study of these correlations will reveal that three 

of the seven variables (Average Student Credit Load. Number of Heekly 

SCRs. and Number of Weekly Classes) pose a multicolinearity problem. By 



Table 27. Simple Correlations Among One Dependent (Expenditure) 
Variable and Nineteen Independent Variables for UDEM's 
Twenty-One Departments 

1. No. FTE Professors 

2. Average Faculty Credit Load 

3. Average FTE Faculty Salary 

4. Student-Faculty Ratio 

5. Average Student Credit Load 

6. Average Class Size 

7. No. of Credits per Course 

8. No. of Weekly SCHs 

9. No. of Weekly Classes 

10. No. of Weekly Theory Hours 

11. No. of Weekly Practice Hours 

12. No. of Weekly Docencia Hours 

13. Total No. of SCHs 

14. Total No. of FTSEs 

15. Total No. of Classes 

16. Total No. of Courses 

17. % of Lower-Level SCH Production 

18. % of Upper-Level SCH Production 

19. % of Graduate SCH Production 
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.297 

-.112 

-.203 

-.634 

.380 

-.319 

.338 

-.569 

-.435 

-.203 

-.111 

-.182 

-.082 

-.160 

.117 

.346 

.054 

-.035 

-.107 



Table 28. Correlation Matrix for Variables Associated With the Direct Costs of Instruction at the 
Departmental Level 

S-F Ratio ASCL ACLS CPC WSCRS WCLS 

l. Student-Faculty 
Ratio (S-F Ratio) 

2. Average Student -.482 
Credit Load (ASCL) 

3. Avg. Class Size .268 .194 -l-

4. No. of Credits per -.345 .518 -.026 
Course (CPC) 

5. No. of Weekly SCRs -.936 -.161 .353 -.190 
(WSCHS) 

6. No. of Weekly Classes .738 -.542 -.343 -.514 .629 
(WCLS) 

7. No. of Total Courses -.194 -.122 -.313 .151 -.286 .054 
(TCaS) 

TCaS 

..... 
VI 

'" 
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contrast, the other four variables (Student-Faculty Ratio, Average Class 

Size, Number of Credits per Course, and Total Number of Courses) offer 

the best co linearity results. Thus, the problem of intercorrelation is 

largely solved by entering only these four variables into a reduced form 

regression equation. 

Table 29 shows the estimated regression coefficients of the four 

variables in the model. Included are each variable's Beta coefficients, 

t-values, R2 values, changes in R2, and F-significance. Thus, having 

resolved the problem of intercorrelation, it is now possible to obtain 

reliable regression coefficients, those accounting for most of the ex

plained variance in costs per FTSE. An examination of these coeffici

ents can be quite useful in interpreting actual "dollar" c~anges in the 

variables. Controlling for other factors, it can be estimated that a 

change of one student in the student-faculty ratio is associated with a 

$23.55 cost difference among the departments in direct instructional 

costs per FTSE. This is to say that, on average, for each one-student 

increase in the student-faculty ratio, costs decline by $23.55 per FTSE. 

Similarly, a one-course increas'e in the total number of C<imrses taught 

by a department is associated with a $1.90 cost increase per FTSE ex-

penditure. This is the case, no doubt, because resources are spread 

acr.oss more courses and economies of scale are sacrificed somewhat. 

Controlling for other factors, a one-credit decrease in the average 

number of credits per course is associated with a decrease of $15.94 per 

FTSE. Finally, a one-unit increase in the average class size is 



Table 29. Regression Model for Variables Associated With the Direct Costs of Instruction at the 
Departmental Level 

R2 
Changes F 

B Beta t -- in R2 Significance 

l. Student-Faculty -23.55 -.553 -2.60 .402 .402 .002 
Ratio (.019)* 

2. Total No. of L90 .189 .98 .454 .052 .004 
Courses (.%2)* 

3. No. of Credits 15.94 .127 .65 .465 .012 .012 
per Course (.524)* 

4. Average Class -2.43 .117 -.59 .477 .012 .027 
Size (.561)* 

* t-significance values in parentheses. 

...... 
VI 
\0 
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associated with a cost reduction of $2.43 per FTSE, again controlling 

for other factors. 

Of the four variables in the reduced regression equation, one 

(Student-Faculty Ratio) was found to be statistically significant at the 

95 percent confidence level, i.e., its association with the dependent 

variable ($FTSE) cannot be ~ttributed to chance at the 5 percent error 

level. The other three independent variables (Total Number of Courses, 

Number of Credits per Class, and Average Class Size) were not found to 

be statistically significant. 

A close examination of the Beta coefficients (standardized par

tial regression coefficients) in Table 29 will indicate that the Stu

dent-Faculty Ratio is the most important variable affecting instructional 

costs. Where the Total Number of Courses is clearly the second most 

important variable, the Number of Credits per Class and the Average • 
Class Size have about the same overall influence on instructional costs. 

As can be noted in Table 29, the four-variable regression model 

obtained the somewhat low R2 value of .48. This means that the four

variable model accounts ~or only half of the total variation in direct 

instructional costs per FTSE among the twenty-one departments. Of the 

four variables, the Student-Faculty Ratio appears to have explained 

cost variations the best; that is, it explains 40 percent of the total 

variance in instructional costs. The Total Number of Courses provides 

an additional 5 percent of the total explained variance. However, the 

Number of Credits per Course and the Average Class Size, combined, pro

vide only an additional 2 percent of the explained variance. The low 
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2 
R probably reflects the great diversity across the departments; their 

varying emphases on lower-level, upper-level, and graduate instruction; 

and their disparate ways of combining instructional factors of produc-

tion. 

Section 5: UDEM-U.S. Income and Expenditure Figures 

Table 30 shows the results of categorizing UDEM's E & G Income 

and Expenditure data according to the NACUBO basic classification of 

budgets and accounts, for the fall of 1981. Beginning with an examina-

tion of the income categories, Table 30 shows that UDEM relied almost 

entirely on Tuition and Fees for income revenue--obtaining a total of 

$4,579,384.50 or 97.95 percent of the total from this source. The 

second largest share of revenue was obtained from Government Grants, 

and Contracts, $86,671.75 or 1.85 percent of the total. Additional 

revenue of $9,230.77 or .20 percent of the total was obtained from Pri-

vate Gifts, Grants, and Contracts. No revenues were reported from 

Government Appropriations or from Endowment Income. 

As shown in Table 30, UDEM's largest expenditure was for In-

struction, a total of $1,655,840.05 or 43.07 percent of all E & G ex-

penditures. Presented in order of the largest to the smallest, other 

expenditures were as follows: Institutional Support, $673,986.94 or 

17.54 percent; Academic Support, $602,007.89 or 15.66 percent; Operation 

and Maintenance of Plant, $412,755.53 or 10.74 percent; and Student 

Services, $358,029.24 or 9.32 percent. The smallest expenditures were 

for Research, Public Service, and Scholarships and Fellowships, which 
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Table 30. UDlli1 Education and General (E & G) Income and Expenditure 
Figures for Fall, 1981 

E & G Income 

Tuition and Fees 

Government Appropriations 
(federal, state and local) 

Government Grants and Contracts 
(federal, state and local) 

Private Gifts, Grants, and Contracts 

Endowment Income 

E & G Expenditures 

Instruction 

Reseapch 

Public Service 

Academic Support 

Student Services 

Institutional Support 

Operation and Maintenance of Plant 

Scholarships and Fellowships 

Total Dollars 

$4,579,384.50 

0.00 

86,671. 75 

9,230.77 

0.00 

$4,675,287.02 

$1,655,840.05 

86,671.75 

42,537.95 

602,007.89 

358,029.24 

673,986.94 

412,755.58 

11 ,423. 08 

$3,842,252.47 

Percentage 
Distributions 

97.95 

0.00 

1.85 

.20 

0.00 

100.00% 

43.07 

2.26 

1.11 

15.66 

9.32 

17.54 

10.74 

.30 

100.00% 

UDEM Cost per Full-Time-Student-Equivalent: $2089.86 for the Academic 
Year 



accounted for 2.26 percent, 1.11 percent, and .30 percent of total 

university E & G expenditures, respectively. 
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As can be noted from a comparison of UDEM's total E & G Income, 

$4,675,287.02, to its total E & G Expenditures, $3,843,252.47, UDEM 

lived well within its economic means during the fall of 1981. However, 

generalizations from such an observation should not be taken too far. 

As indicated by several deans at UDEM, large one-time expenditures may 

not have been 'made during the fall of 1981. If so, the budget would 

reflect a relatively inexpensive semester. This is particularly true 

for UDEM's College of Medicine and College of Natural Sciences, where 

large expenditures for instructional equipment and materials are made, 

not necessarily on a semester basis but, perhaps, on an annual or 

biennial basis. 

Shown in the lower part of Table 30 UDEM's total E & G expendi

ture per FTSE was $1044.93 for the fall semester of 1981 or, if doubled, 

$2089.86 for the academic year. Such a cost is comparable to that ob

tained in similar U.S. universities. The U.S. institutions referred to 

here were examined in Bowen (1980) and were part of a national sample 

of 268 representative U.S. institutions, classified by size and type. 

Bowen found the annual cost per FTSE incurred by the private comprehen

sive universities and colleges to range from a low of $1,900 to a high 

of $2,388. UDEM's cost per FTSE could be viewed as comparatively inex

pensive in light of the fact that the U.S. figures were for the 1976-

1977 academic year. Adjustments in the price index, then, would render 

the U.S. costs comparatively higher. 
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Table 31 shows the E & G Income and Expenditure patterns for 

UDEM and for most comparable U.S. institutions. The most recent suit

able u.s. data, obtained from Peat, Marwick, Mitchell and Company 

(1982), were derived from a national sample of independent institutions 

with operating budgets that ranged from $4.0 to 15.9 million for 1980. 

For this group of institutions, however, only the median figures were 

used. 

As shown in Table 31, UDEM relied heavily on Tuition and Fees 

for income, 97.9 percent of the total, as compared to a corresponding 

74.2 percent for the U.S. institutions. UD~I's second major revenue 

source, however minor, was the federal government. The share of revenue 

obtained from Private Gifts and Contracts differed substantially between 

UDEM and the u.s. counterparts. The median figure for the U.S. institu

tions, 10.3 percent, was 50 times the percentage share reported for 

UDEM. What is reflected here, no doubt, is the strong tradition of 

generous philanthropy in U.S. higher education. Indeed, this could be 

further supported by the figures reported for Endowment Income. 

Somewhat different from the income distribution patterns, Table 

31 shows considerable similarities in the UDEM-U.S. allocation of ex

penditures among six of the eight major institutional functions or 

expenditure categories. As shown in Table 31, for these six expenditure 

categories the respective UDEM-U.S. figures were instruction, 43.1 and 

38.5; research, 2.3 and 0.0; public service, 1.1 and 0.0; student ser

vices, 9.3 and 8.5; institutional support, 17.5 and 15.0; and operation 

and maintenance of plant, 10.7 and 11.5. That UDEM incurred no expenses 
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Table 31. Education and General (E & G) Income and Expenditure Patterns 
for UDEM and for Most Comparable U.S. Institutions (in per
centages) 

Income un EM United States 

l. Tuition and Fees 97.9 74.2 

2. Federal Government Revenues 1.9 4.8 

3. State Government Revenues 0.0 1.1 

4. Local Government Revenues 0.0 0.0 

5. Private Gifts and Contracts 0.2 10.3 

6. Endowment Income 0.0 6.0 

* 100.0 96.4 

Expenditures 

1. Instruction 43.1 38.5 

2. Research 2.3 0.0 

3. Public Service 1.1 0.0 

4. Academic Support 15.7 6.7 

5. Student Services 9.3 8.5 

6. Institutional Support 17.5 15.0 

7. Operation and Maintenance of Plant 10.7 1l.5 

8. Scholarships and Fellowships 0.3 9.9 

* 100.0 90.0 

* The U.S. totals are not equal to 100.0 because they reflect medians 
not averages. 
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for research and public service indicates that., although it is most 

similar to the private comprehensive university in the U.S., it does not 

adhere strictly to the Carnegie definition because it is located in a 

different socioeconomic and cultural milieu and because it has somewhat 

different goals. 

Major differences exist in the share" of total expenditures that 

UDEM and the selected U.S. institutions devoted to academic support and 

to scholarships and fellowships. UDEM devoted 15.7 percent of its total 

expenditures to academic support whereas the U.S. institutions allocated 

only 6.7 percent. The U.S. institutions, on the other hand, spent 33 

times as much on scholarships and fellowships. 

Sunnnary 

Direct instructional costs were found to vary considerably among 

UDEM's colleges and departments. The results of the regression analysis 

showed that the most important factor in creating cost variations was 

the student-faculty ratio. Other significant factors in explaining 

variations in direct instructional costs were the average class size, 

total number of courses, and the number of credits per class. Indirect 

instructional costs were also found to vary considerably among UDEM's 

seven colleges. On the basis of the statistical analysis, such cost 

variations were found to be largely due to variations in the salary 

levels for clerical and administrative staff. 

UDEM's total income and expenditure figures were found to be 

considerably similar to those of most comparable U.S. institutions. 



167 

Some major differences, however, were revealed. UDEM was found to rely 

almost entirely on tuition and fees for income whereas the U.S. institu

tions obtained a somewhat larger share from federal government revenues, 

private gifts and contracts, and from endowment income. The allocation 

of expenditures among the major institutional functions was found to be 

similar between UDEM and the selected U.S. institutions. The only dif

ferences were in the share of total expenditures devoted to academic 

support and to scholarships and fellowships. UDEM devoted more expendi

tures to academic support whereas the U.S. counterparts spent substan-

. tially more on scholarships and fellowships. 



CHAPTER 5 

SUMMARY, IMPLICATIONS AND RECOMMENDATIONS 

The basic objective of this study was to understand the factors 

associated with instructional cost variations among the academic units 

of a private, Mexican university (Universidad de Monterrey). The study 

also sought to understand the differences between this university's in

come and expenditure patterns and those of most comparable institutions 

in the United States. In this concluding chapter, the methodology, 

framework, and findings are summarized, followed by a discussion of the 

implications of the findings and the author's suggestions to the univer

sity studied herein. In the final section of the chapter, a number of 

recommendations are presented. 

Summary of Methodology 

This study utilized information obtained from UDEM's faculty 

activity descriptions and official reports to (1) carry out an examina

tion of UDEM's financial data and (2) compare UDEM's income and expendi

ture patterns to those of most comparable U.S. universities. The data 

for the U.S. institutions were obtained from Peat, Marwick, Mitchell & 

Co. (1982) and from Bowen (1980). The extensive process of data classi

fication required in this study was carried out using the data classifi

cation and coding procedures developed by the National Association for 

College and University Business Officers (NACUBO) and the National Center 

168 
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for Higher Education Management Systems (NCHEMS). These procedures made 

it possible to ascertain the total costs that UDEM incurred for its dif

ferent activities: instruction, research, public service, academic sup

port, student services, institutional support, operation and maintenance 

of plant, and scholarships and fellowships. 

The unit costs of instruction in all th~ departments and colleges 

of UDEM were examined descriptively, through correlation analysis and 

through regression. Guided by the framework of· the study, a measure of 

instructional cost was regressed on a series of independent variables 

(Appendix A) describing the input factors, input prices and output factors 

(quantities) that went into creating the UDEM learning environment. 

Finally, because of the large volume of data involved in the study, a com

puter was used to aggregate, classify, and code the data. In addition, 

a computer program titled the Statistical Package for the Social Sciences 

(SPSS) facilitated the correlation and multiple regression analyses car

ried out in this study. 

Summary of Framework 

The framework adopted for the study utilized the concept of the 

production function and cost theory, both borrowed from microeconomics. 

The basic application of the framework to this study is described thusly. 

In creating an environment for learning, a college or university provides 

a combination of factors that are basic to the learning environment. 

These factors, which can be viewed and measured in quantitative terms, 

specify the inputs and outputs of the learning environment. The number 

of full-time professors employed by the mathematics department provides 
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a rough measure of that department's "inputs." The corresponding out

puts or educational outcomes, then, would be the number of student

credit-hours generated by the department. According to Cohn (1979, p. 

164), the process that transforms a university's input factors into 

educational outcomes can be described as the "production function" of 

education. The cost function of an academic unit, on the other hand, 

described the relationship between its costs and outputs, and is de

pendent not only on the unit's production function but upon its "market 

supply function" as well. According to Brigham and Pappas (1972, p.211), 

the market supply function specifies the prices of the inputs used in 

the production process. The average salary paid to full-time profes

sors or to administrative personnel aJ:e examples of a related "input 

price." 

On the basis of the above framework, instructional cost variations 

among UDEM's academic units were viewed as resulting from differences in 

the production and market supply functions of each unit. The same ap

proach was taken in comparing UDEM's costs to those of most comparable 

u.s. universities. A basic objective of the study, then, was to identify 

UDEM's input factor~, input prices, and outcome quantities. These are 

described in Appendix A. 

Summary of Finding~ 

It was an assumption of the study that unit cost variations among 

UDEM's colleges and departments were due to variations in the combination 

of factors that went into creating the learning environment of each aca

demic unit. By and large, the results of the analysis supports that 



171 

assumption. As such, several general conclusions can be drawn regarding 

unit cost variations at a private, Mexican university. In summarizing 

the findings of the study, a concise review of each major section in the 

analysis is presented. 

Institutional Profile of Instruc
tional Budgets and Enrollments 

As shown in Table 15, in the fall of 1981, UDEM enrolled a total 

of 2,307 FTSEs at the university level and had a total instructional bud-

get of $1,315,000. The largest share of the instructional budget, 73.6 

percent, was for direct instructional costs; the remaining 26.4 percent 

was for indirect instructional costs. 

The College of Humanities had the largest share of total FTSE en-

rollments, a share which was much larger than its share of direct and in-

direct instructional costs. The College of Natural Sciences, on the 

other hand, enrolled the second largest share of FTSEs, but had the 

largest share of both direct and indirect instructional costs. The 

differences between the two colleges appeared largely to be due to dif-

ferences in their average class sizes and the material resources re-

quired for instruction. 

Relative to its share of FTSE enrollments, the College of Law 

provided what were perhaps the most efficient instructional services in 

the university in terms of cost per FTSE. Appearing about as efficient 

was the College of Business. Both colleges, however, operated large 

classes, creating a learning environment where economies of scale are 

much easier to obtain. 
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The departmental trends for enrollments and instructional costs 

were comparable to those of their respective colleges. Nevertheless, 

some major differences did exist, particularly for the Physics and Math-

ematics Departments in the College of Natural Sciences and the Economics 

Department in the College of Business. Such differences were largely 

due to differences in class sizes and faculty salary levels. 

In the absence of a detailed analysis of variables affecting 

costs in the university, caution was taken not to over-generalize from 

the data in Table 15. An examination of these data, however, made it 

possible to point out plausible explanations for enrollment and bud-

get trends among the academic units. Moreover, the aggregated data 

depicted overall cost configurations on a departmental, college, and 

institutional level, and identified where economies of scale were pos-

sible, given certain volumes of instruction. 

Instructional Costs at the 
College Level 

As shown in Table 16, three measures of direct and indirect in-

structional costs were derived for UDEM's seven colleges: cost per 

student-credit-hour ($SCH), cost per full-time-student-equivalent 

($FTSE), and cost per course ($CRSE). However, the examination of ex-

plana tory variables focused on costs per FTSE for the direct costs and 

on costs per SCH for the indirect costs because the regression results 

were most satisfactory for these dependent variables. 

Direct instructional costs per FTSE were lowest in the College 

of Humanities, followed closely by the College of Business and the Col-

lege of Law. The general conditions that would typically yield a low 
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cost per FTSE were found in these colleges. For instance, Humanities 

and Business had the largest volume of instruction, as represented by 

the total number of SCRs, total number of FTSEs, total number of courses, 

and total number of classes (see Table 16°). It was apparent, then, that 

the two colleges obtained somewhat of a relatively high level of faculty 

productivity. Moreover, and including the college of Law, both colleges 

had high student-faculty ratios, large average class sizes, and rela

tively low faculty salaries. 

The highest direct instructional costs were found in the College 

of Art; the second highest costs were in the College of Education. Both 

colleges were found to have small volumes of instruction, small average 

class sizes, and low student-faculty ratios. 

The above findings were supported in the regression analysis, 

which assessed in systematic terms the relative importance of the nine

teen variables (see Table 17) associated with instructional costs. Based 

on the regression results, the variable with the greatest influence on 

instructional costs was the student-faculty ratio; the second and third 

most important variables were the average class size and the total num

ber of courses, respectively. 

Shown in Table 16, indirect instructional costs were lowest in 

the College of Law and highest in the College of Education. The excep

tionally low costs in Law were due to low salaries for clerical and ad

ministrative staff, salaries which were substantially lower than their 

respective university means. In addition, Law incurred no expenses for 

other administrative support, and spent the least for other instructional 
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support. By contrast, Education, which had the lowest SCH production 

in the university, had relatively high clerical and administrative salary 

levels and high costs of operations (see Table 21). 

Indirect instructional costs were second lowest j.n Business, 

with costs being only slightly higher in the Humanities. Business had 

the second lowest average salary for administrative staff; Humanities 

had the third lowest average salary for clerical staff. Given a rela-

tively high SCH production in both of the colleges, a comparatively low 

cost per SCH could be expected. 

The second highest indirect instructional costs were in the Col-

lege of Natural Sciences, followed very closely by the College of Medi-

cine. Both colleges had a relatively high SCH production, were among the 

only three colleges to incur costs for other administrative support staff, 

and had the highest cost for operations (see Table 21). Moreover, both 

colleges had the two highest costs for otqer instructional support. On 

the basis of the results of the regression analysis, however, differences 

among the colleges in their indirect instructional costs per SCH were 

mostly due to differences in the salary levels for both clerical and ad-

ministrative staff. 

Instructional Costs at the 
Departmental Level 

As done at the college level, three measures of direct instruc-

tional costs were derived for UDEM's twenty-one departments: cost per 

SCH, cost per FTSE, and cost per CRSE (see Table 25). Pursuing a more 

detailed analysis, this section began with a general review of the three 
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cost measures by level of instruction: lower, upper and graduate, plus 

the aggregate. Next, visual examination of direct instructional costs 

(at the aggregate level of instruction) and explanatory variables was 

conducted, followed by correlation and regression analyses. The statis

tical analysis, however, considered only costs per FTSE because the re

gression res~lts were most satisfactory for this dependent variable. 

Indirect instructional costs were not examined for the departments be

cause UDEM aggregated expenditure accounts only at ~he college level. 

The findings of the study revealed that in most departments and 

across all three cost measures, upper-level costs exceeded lower-level 

costs (except in Administration, Accounting, and Economics), and graduate 

costs, in turn, were the highest of all three. The departments, however, 

varied in the amount of instruction provided at the various levels. Ten 

of the twenty-one departments offered only lower-level instruction, and 

a large percentage of upper-level SCHs was generated by six departments. 

Moreover, graduate SCHs were generated in only five of the departments. 

In some departments the costs of lower-level instruction exceeded the 

costs of upper-level instruction; this indicates that the level of in

struction was on no account the sole determining factor for departmental 

cost variations. 

At the aggregate level of instruction, the highest costs per SCH 

and per FTSE were in Engineering, Education, Sociology, Art & Design, and 

Biology (see Table 25). That these costs were significantly higher than 

the corresponding university means was apparently due to high faculty 

salaries, small average class sizes, and low student-faculty ratios (see 

Table 26). Furthermore, in each of these departments, the share of total 
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direct instructional costs exceeded the share of total FTSE enrollments. 

At the aggregate level of instruction, the lowest costs per SCH 

and per FTSE were in Anthropology, Philosophy, and Accounting, That 

these costs were notably lower than the respective university means was 

apparently due to low faculty salaries, large average class sizes, and 

high student-faculty ratios. Moreover, in each of these departments the 

share of university FTSEs exceeded the share of university direct instruc

tional costs. 

Examined at the aggregate level of instruction, the costs per 

course were lowest in Philosophy and Anthropology and were highest in 

Clinical Science and Biology. The major factor explaining cost differen

ces among these departments was the average volume of weekly instruction 

per FTE faculty (see Table 26), reflecting a major difference in the en

vironment for learning created by the two departments. This was parti

cularly reflected in the Natural Sciences curriculum which, compared to 

the Humanities curriculum, required the students to spend more total hours 

in the classroom and laboratory. It is expected that such a learning en

vironment would yield a much differenct cost per course. The average 

salary for FTE faculty was still another 'determining factor fpr cost 

variations. 

A number of other departments were found to have notably low or 

high course costs. The high course costs in Education and Physiology and 

the low course costs in Psychology and Administration differed considera

bly from the university mean. The cost differences were mostly due to 

differences in faculty course loads and faculty salary levels. 
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The regression results of this section were similar to those 

obtained in the section that examined direct instructional costs among 

the colleges. That is, the student-faculty ratio was. the variable with 

the greatest apparent effect on direct instructional costs among the de-

partments. This finding is in accord with the McLaughlin et al. (1979) 

study of 1347 u.s. colleges and universities of varied sizes and types. 

Another important factor in creating differences in unit instructional 

costs was the total number of courses (a measure of curricular breadth). 

This would be in accord with the Leslie and Brinkman (1980) study, which 

found that relative curriculum breadth was an important factor explaining 

instructional costs differences at Research Universities I. The statis-

tical analysis also found the number of credits per course and the average 

class size to be important explanatory variables for cost variations. 

U.S.-UDEM Income and Expenditure 
Patterns: A Comparative Profile 

As shown in Table 30, UDEM's income and expenditure figures were 

categorized according to the NACUBO basic classification of budgets and 

accounts. The largest share of revenue, 97.95 percent of the total, was 

obtained from tuition and fees. Additicn~l revenue was obtained from 

government contracts, 1.85 percent of total, and from private gifts and 

contracts, .20 percent of the total. UDEMts largest share of expenditures 

was devoted to instruction, 43.07 percent, followed by institutional sup-

port, 17.54 percent; academic support, 15.66 percent; operation and main-

tenance of plant, 10.74 percent; student services, 9.32 percent; research, 

2.26 percent; and scholarships and fellowships, 1.11 percent. 
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In comparing UDEM's total E & G income ($4,675,287.02) to its 

total E & G expenditures ($3,842,252.47), it was indicated that UDEM 

lived well within its economic means during the fall of 1981. Also, the 

annual cost per FTSE incurred by UDEM ($2089.86) compared favorably to 

the cost per FTSE obtained by most comparable U.S. institutions, which 

ranged from a low of $1,900 to a high of $2,388. 

Also shown in Table 31, UDEM's E & G income and expenditure pat

terns were found to be roughly similar to those obtained for the U.S. 

counterparts. Some major differences, however, were noted. UDEM relied 

almost entirely on tuition and fees for operating revenue whereas the 

U.S. institutions obtained a significant share of their income from 

private gifts and contracts and from endowment funds. Also, UDEM spent 

twice as much on academic support whereas the U.S. institutions spent 

33 times more on scholarships and fellowships. 

Implications 

Many would agree that the most important phase of any costing 

study is the meaningful interpretation of its results. The comparative 

analysis of UDEM's costs alone would do little more than single out un

usual patterns in cost trends over UDEM's academic units within the same 

time period. "It is generally the case that unusually high or low ex

penditure patterns must be analyzed more closely to understand further 

the reasons for the differences and to determine whether any changes can 

be effected in future operating periods" (Gamso, 1978, p.34). In large 

measure, the effectiveness and usefulness of the results arrived at in 

this study should be judged on the basis of how they enable decision 



makers at UDEM to deal with those factors that significantly affect 

costs. 
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Having obtained meaningful cost information, many colleges and 

universities begin to view themselves in a new light and, on the basis 

of their newly acquired knowledge of their cost configurations, are 

enabled to carry out a more intelligent probing into and explanation of 

their resource use patterns. No doubt, the value of cost information 

must be weighed, in part, in relation to its usefulness in curriculum 

development, budget planning and preparation, and the evaluation of aca

demic program policies. Most importantly, perhaps, this information 

should enable decision makers to respond realistically to the all-important 

question: What can be said about the effectiveness and efficiency of our 

operations? 

In actuality, the costs of a department, college or university 

tell little in themselves. Far more could be discerned from an explana

tion of what makes these costs what they are. With regard to this study, 

such an explanation could be approached by first considering how these 

costs can be altered; that is, what factors or events would effect a cost 

increase or decrease? 

There are a number of methods that can be employed to alter the 

costs of the UDEM learning environment. A change in the total quantity 

of factors in the environment'will alter total costs, other things being 

equal. For example, the costs of instruction will be reduced if the num

ber of classes taught by a professor is increased. 

Costs will alter if there is a change in the prices paid for fac

tors in the learning environment. If, for example, the price of telephones 
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services should increase, the costs of operations would also increase. 

No doubt, the long-run trend of inflation would make it difficult, if 

not impossible, to attain cost reductions through reductions in prices. 

At UDEM, as is the case with most institutions in Mexico and the United 

States, many of the prices of the components of the learning environ

ment are largely beyond the control of the administration. Such prices 

are a product of the open market where institutions like UDEM are but 

one of many buyers with little say over price or demand. 

Costs should also be reduced if low-priced factors are substi

tuted by high-priced factors. For example, if professors are replaced 

by instructors whose earnings are half that of professors, a substantial 

cost savings could be attained. One of the major issues to concern de

cision makers when such a change is made is the effect on the quality 

of education. "Administrators and faculties must be satisfied that re

arrangements of factors do not have an undersirable effect on the level 

of quality maintained" (Middlebrook, 1955, p. 5). 

As was indicated throughout the course of this study, a meaning

ful interpretation of college and university costs may be carried out on

ly if it is based on an understanding of the learning environment created. 

In this study, for example, cost behavior at UDEM was examined on the 

basis of the UDEM cost function. This function specified the (1) input 

factors (2) prices of the input factors and (3) output factors (quanti

ties) that created the UDEM learning environment. The UDEM cost func

tion, however, does not provide a measure of the quality or efficiency 

of the UDEM learning environment. This is largely the case because no 

reliable means or measures exist for assessing the true effectiveness or 
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efficiency of alternative learning environments. An interpretation of 

costs, then, should be carried out with considerable caution, particu-

1ar1y as it relates to issues of cost efficiency. No doubt, in any 

interpretation of costs the flexibility of production relationships 

must be taken into account. For example, it must be assumed that a 

change in the circumstances surrounding the UDEM learning environment 

would be reflected in an altered cost function. An example of such a 

change would be a substantial increase or decrease in UDEM's revenue. 

Consistent with the following quote, UDEM's costs reflect one set of 

circumstances at one specific moment in time: 

• 

Any single unit-cost figure, developed in any study 
of costs, can be only the cost of creating a particular 
learning environment for a specific number of students 
using one combination of factors at one given price level. 
Such a cost figure is purely historical in nature and 
should be regarded as such. Adding or subtracting even 
one student from the learning environment would change, 
however minutely, the cost-per-student figure. Any change 
in the price or the organization of the factors would al
so affect the figure (Middlebrook, 1955, p.86). 

On the basis of the above quote, then, how is UDEM's cost function 

to be interpreted? In responding to this question it may prove useful to 

begin by noting that there are two dimensions to the UDEM cost function. 

First, it indicates what cost configurations are possible for a particu-

lar learning environment, at a given price level. Next, it provides a 

framework for assessing the impact that future or alternative conditions 

will have on the UDEM learning environment. No doubt"this framework is 

limited by its relativeness, its reference point being centered on the 

behavioral standards or norms most recently described. In actuality, no 

absolute framework is workable given the lack of understanding of the 
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production process in higher education. As such it would not be reason-

able to claim that in some absolute terms the UDEM learning environment 

can be judged as being either costly or non-costly. As indicated 

below, under these circumstances the challenge for universities to create 

an effective and efficient learning environment may take on paramount 

significance: 

It is nearly always possible to alter the costs of 
education, but it is not possible to say categorically that 
an increase in costs will improve the quality of an environ
ment or that a decrease in costs will weaken it. Cost real
ities considered, the challenge to faculties and administra
tions is to use their resources effectively while continuing 
to seek ways of creating the best possible environments for 
advancing and disseminating knowledge (Middlebrook, 1955, p.6). 

The absence of an absolute framework for assessing costs in this 

study does not dictate that the results of the study are too limited for 

discussing the implications of alternative cost patterns at UDEM. On the 

contrary, the relative framework provided by this study is of much utili-

ty, particularly in enhancing the judgments made by decision makers at 

UDEM. Indeed, in the abse~ce of an absolute framework, judgment must be 

substituted for quantifiable measures of quality and efficiency. As such, 

the relative framework provides (1) an analytic model for assessing or 

selecting policy alternatives intended to reduce costs and (2) a meaning-

criterion for weighing operating alternatives that are workable given 

the dollar, human, and other resources of the university. 

As was noted in the Middlebrook (1955) study, considered by many 

to be the landmark study on costing in U.S. higher education, an examina-

tion of the difference~ in such factors as class sizes, teaching loads, 

and salaries and other teaching expenses, not only is needed to understand 
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the differences in unit costs, "such an analysis can serve almost every 

reasonable purpose of a cost study, even in the absence of the corres-

ponding unit cost figures" (p.86). As such, the foregoing discussion will 

bear directly on the implications of cost differences among UDEM's aca-

demic units and the factors affecting these costs. Similarly, the im-

plications of differences in resource use patterns between UDEM and 

selected U.S. institutions will be considered. The basic approach to 

this discussion will be somewhat systematic, beginning with an explana-

tion of costs at the college level, followed by an analysis of costs at 

the departmental level, and proceeding to an explanation of differences 

in income and expenditure patterns between UDEM and the U.S. institutions. 

Direct and Indirect Instructional 
Costs at the College Level 

As was noted in Chapter 4, direct instructional cost patterns 

among UDEM's seven colleges were largely explained by college differences 

in the size and scale of the learning environments created and in the 

faculty productivity levels (measured as the volume of teaching activi-

ty) obtained. Specifically, it was indicated that the low direct in-

structional costs per full-time-student-equivalent (FTSE) in the Business, 

Humanities, and Law Colleges were associated with one or more of the fol-

lowing: high student-faculty ratios, large average class sizes, small 

number of FTE faculty, low faculty salary levels, and large volumes of 

instruction (measured as the total number of SCHs, FTSEs, courses, and 

classes taught). By contrast, the comparatively high direct instructional 

cost per FTSE in the Art and Education Colleges were largely explained by 
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such factors as small average class sizes, low student-faculty ratios, 

and a iarge number of FTE faculty. 

Before any implications are derived from the .above findings, a 

comment on the nature of the discipline represented by each college is 

warranted. Certainly, the nature of these disciplines must be taken 

into account if the unit cost patterns among the colleges are to be 

judged as having defied expectation, that is, if any of the unit costs 

corresponding to each college were found to be unusual. Indeed, such an 

understanding is indispensable to UDEM's decision makers interested in 

cost alteration possibilities or, simply, in identifying the areas where 

a cost reduction may be appropriate. 

In actuality, that the direct instructional costs in the Business, 

Humanities, and Law Colleges were comparatively low, is not far from the 

ordinary. It appears that the learning environments created by these 

colleges made possible large average class sizes and, therefore, rendered 

low unit costs of instruction. No doubt, the Business and Humanities 

Colleges were able to attain economies through large enrollments. According 

to Bowen (1980, p.178), it is generally the case that larger units will 

have a greater ability to use their curricula and classrooms to capacity, 

'reaping economies of scale. 

Turning to the direct instructional costs per FTSE in the Art 

and Education Colleges, the question may be asked: Can it be expected 

for these two colleges to have the highest direct instructional costs in 

the University? Certainly, an argument could be made for responding to 

this question in the affirmative. Such an argument, however, would be 

founded on the levels of instructional specialization associated with the 
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Art and Education Colleges. As witnessed by many universities in the 

U.S., a high level of specialization is required to teach many courses 

in the Architechure and the Arts and Design curriculums. The same is 

true regarding the curriculum of the Education College at UDEM, parti

cularly because it is committed to upgrading the graduate programs and 

individual research projects undertaken in eduation. In most cases, 

when such levels of specialization are required, or purposely designed, 

class sizes will tend to be smaller, students will tend to receive more 

individual attention, and high-salaried faculty are required to teach 

the classes. As such, it may be 3rgued that the more specialized pro

grams are expected to have the higher unit direct instructional costs. 

The opposite of the above may also be true. In other words, ac

cording to other perspectives, the level of instructional specialization 

in the Art and Education curriculum does not justify the corresponding 

high unit costs. This being the case, UDEM decision makers may be faced' 

with the issue of raising the faculty productivity levels in those col

leges. Although it could be very difficult to do, faculty productivity 

levels could be increased by manipulating the average class sizes and 

student-faculty ratios. Specifically, this could be attained by having 

fewer faculty in the two colleges and, consequently, requiring faculty 

to teach more classes (with fewE:r sections perhaps) and to larger grou'ps 

of students. Unit direct instructional costs \l7ould certainly be lml7ered 

is such a task were carried out successfully. Moreover, this would be 

consisent with the statistical results, which found the student-faculty 

ratio to have the greatest influonce on direct instructional costs per 

FTSE, followed by the average class size and the number of courses given. 
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Thus, on the basis of the differences in direct instructional 

costs among UDEM's colleges and the factors which exerted a major in

fluence in these cost differences, the general conclusion could be 

drawn that faculty productivity levels must be examined in considera

ble depth to ascertain whether low or high unit direct instructional 

costs are merited. Moreover, on the basis of the statistical results 

of the study, it can be argued that high faculty salaries are not ne

cessarily the cause of high direct instructional costs; other factors 

such as the student-faculty ratio and the average class sizes influence 

costs more. In other words, unless one controls for all other factors, 

faculty salaries could be either increased or decreased without neces

sarily resulting in a corresponding increase or decrease in unit direct 

instructional costs. 

As shown in Chapter 4, the major differences in indirect instruc

tional costs among UDEM's colleges were largely due to college differen

ces in the total number of clerical personnel employed and in the sala

ries paid to both administrative and clerical personnel. For instance, 

the Law College had the lowest indirect instructional costs per SCH in 

the university and the lowest average salaries paid to both administra

tive and clerical staff. Similar relationships were found for the Hum

anities and Business Colleges. The high indirect instructional costs 

per SCH in the Education College, on the other hand, were apparently ex

plained by the large number of clerical staff and their relatively high 

salary levels. 

The interpretation of indirect instructional costs among UDEM's 

colleges provide for somewhat different implications (different from 
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those derived from direct instructional costs) about possibilities for 

cost alterations. Specifically, the general consensus among UDEM's 

leadership is that salaries for administrative and clerical staff are 

exceptionally low; on-going discussions at UDEM have focused on econo

mically plausible approaches to increasing these salaries. This being 

the case, the regression equation derived for indirect instructional 

costs may prove useful to L~EM, particularly because it specifies where 

appropriate salary increases may be effected first. 

In actuality, the unit direct instructional costs among UDEM's 

colleges are not unusual. The relatively low indirect unit costs in Law, 

Business, and Humanities were likely given the limited instructional 

support expenses (for both instructional materials and instructional 

support personnel) they required. By contrast, the relatively high unit 

indirect instructional costs in the Medicine and Natural Science Colleges 

are to-be expected because these colleges can not avoid incurring large 

expenses for laboratory-instruction supplies and for personnel to coor

dinate the laboratory-instruction sessions. From what is known about the 

materials, equipment, and personnel required for instructional support 

in the Medicine and Natural Science Colleges--particularly on the basis' 

of U.S. standards--a general but extremely cautious statement can be 

made that the indirect instructional costs incurred by UDEM's Medicine 

and Natural Science Colleges are exceptionally low. 

The examination of college-level direct and indirect instructional 

costs in this section points out several important implications for UDEM 

decision makers. First, potential economies are available if faculty 
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productivity levels are increased. In fact, additional economies are 

even attainable in the colleges with the lowest unit d~rect instruc-

tional costs (Law, Humanities and Business). UDEM could conceivably 

double the existing average class sizes and student-faculty ratios in 

these latter colleges. without resulting in any deterioration in the 

quality of instruction. A second major implication of the study is 

that indirect instructional costs at UDEM are somewhat lower than di-

rect instruction~l costs, which may indicate to UDEM that more plausi-

ble alternatives for cost savings lay in the realm of direct instruc-

tional costs. 

Direct Instructional Costs at the 
Departmental Level 

Because the colleges are the basic instructional budgetary units 

at UDEM, it was not feasible to disaggregate indirect instructional costs 

at the departmental level. However, unlike the analysis of costs carried 

out at the college level, direct instructional costs among UDEM's depart-

ments were examined at the lower, upper, graduate and aggregate levels of 

instruction. The results of this examination were not surprising; among 

most of the departments upper-level costs exceeded lower-level costs, and 

graduate costs, in turn, were the highest of all three. This could be 

expected given the somewhat greater curricular specialization associated 

with the higher levels of instruction. As was indicated in the previous 

section, in the more specialized curriculums classes tend to be smaller, 

students tend to receive more individualized attention, and high-salaried 

professors teach the classes and carry out or coordinate research tasks. 
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This combination of instructional factors of production will usually re

sult in higher unit instructional costs. 

In six departments (Administration, Accounting, Economics, Edu

cation, Law, and Clinical Science) upper-level courses were found to be 

less costly than lower-level courses. In all likelihood, this is be

cause they have greater scale economies in their upper-level divisions, 

as is the case with many education departments in the United States. 

Nevertheless, for these six departments, UDEM may find it useful to ex

amine the distribution of faculty time among the different levels of 

instruction. Through such an examination UDEM decision makers may be 

enabled to ascertain if excessive faculty attention has been given to 

graduate instruction--including other activities that are integrally 

associated with graduate instruction, i.e., research. On the other 

hand, the findings may imply the UDEM optimizes instructional efficien

cy at the upper-levels in order to devote more resources to research and 

graduate instruction activities. 

Direct instructional costs among UDEM's academic departments 

were examined in detail at the aggregate level of instruction. The re

sults of this examination were largely comparable to those obtained at 

the college level. Specifically, direct instructional cost patterns 

were closely associated with the size and scale of the learning environ

ments and with the faculty productivity levels. As such, these findings 

were consistent with the statistical results, which found the Student

Faculty Ratio to be the most important variable affecting instructional 

costs, followed by the Total Number of Courses, Average Class Credit 



Value, and Average Class Size. However, the four-variable regression 

2 model obtained a low R value of .48 reflecting the great diversity 

across the departments, their varying emphases on lower-level, upper-

level and graduate instruction, and their disparate ways of combining 

instructional factors of production. 

It may prove useful, if not prudent, then, to discuss the im-

plications of the statistical findings in light of the nature of the 
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disciplines represented by the various departments. Stated otherwise, 

the statistical findings do not nece~sarily dictate that "appropriate" 

cost reductions or increases are to be effected by manipulating the 

student-faculty ratios, the total number of courses taught (curricular 

breadth) and the aver~ge class sizes among the departments. It appears 

that the nature of the departmental disciplines must be known before 

workable cost reductions or increases can be ascertained. 

What, then, can be said for example about the instructional ef-

ficiency and effectiveness of the relatively costly Biology Department 

and the relatively inexpensive Anthropology Department? As was indicat-

ed in Chapter 4, the.high direct instructional costs i~ Biology were as-

sociated with high faculty salaries, low student-f~culty ratios and small 

average class sizes; the relatively low direct instructional costs in An-

thropology were largely explained by low faculty salaries, large average 

class sizes and high student-faculty ratios. However, FTE faculty in the 

Biology Department averaged 19.3 weekly hours of instruction (4.6 class 

hours, 5.5 lab hours, and 9.7 preparation hours) whereas FTE faculty in 
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the Anthropology Department averaged 11.2 weekly hours of instruction 

(8.5 class hours and 2.7 preparation hours). Certainly, from what is 

kno\ffi about the learning environments created by these departments, 

the Biology student, as compared to the Anthropology student, is re

quired to spend more total hours in the classroom and laboratory. Re

garding the judgments to be made on the effectiveness and efficiency 

of the two departments, the key question would then be, what differ

ences can be expected (between the Anthropology and Biology departments) 

in the average number and type of instructional hours that FTE faculty 

are required to teach in order to attain effective and efficient in

struction in both departments? No doubt, depending on the criteria used 

to respond to this question, it may be feasible to make judgments on 

the faculty productivity levels among the departments and, perhaps, on 

the appropriate cost reductions or increases. In the end, those who are 

most familiar with these units will have the best bases for judging 

what is possible and desirable. Yet, it remains that teaching loads 

do not appear as important to costs as do the items described early in 

this paragraph. 

The findings of this study, then, indicate that possibilities 

for reducing direct instructional costs among UDEM's departments do 

exist. The regressio~ results specified that meaningul cost reductions 

could be effected by increasing the student-faculty ratios and average 

class sizes and by reducing the total number of courses taught by the 

departments. What this connotes is the suggestion for some curricular 

retrenchment at UDEM. The elimination of courses and programs, however, 
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undoubtedly will be a politically difficult task. for UDEM. Such a task 

would be difficult even on a pragmatic basis, particularly because new 

courses must be developed or adopted in order to keep pace with progress, 

especially in the scientific and technical areas. Theoretically, how-

ever, UDEM could optimize faculty productivity through extensive and 

committed efforts to reduce its curriculum. In fact, the academic and 

administrative leadership at UDEM has acknowledged that the 26 profes-

sional careers (academic majors or programs) available to a student body 

of 3,000 FTSE's is too many, that UDEM has tried to offer too much for 

a small student body. As noted below by Bowen and Douglass (1971), the 

size and scale of the institution is an important factor in educational 

efficiency: 

In practice, the potential economy of growth is seldom 
realized. With growth, the curriculum tends to expand and 
average size of classes does not increase. (The thickness 
of a college catalog is a good-indicator of its enrollment). 
Our conclusion is nevertheless valid: With curriculum given 
there are economies of scale, but it is equally true that 
with enrollment given there are economies through curricu
lar retrenchment (pp. 89-90). 

UDEM-U.S. Income and Expenditure 
Patterns: A Comparative Profile 

A comparison of UDEM's income and expenditure patterns with those 

of most comparable U.S. universities should have served a number of use-

ful purposes. Most importantly, perhaps, such a comparison enabled both 

countries to view their o~vn educational efforts and financing policies 

in light of what is being doing elsewhere. Through such an awareness 

universities in both countries are provided with an idea of the finan-

cial alternatives that may be feasible for them. For UDEM, which is 
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located in the less advanced country, the international comparisons will 

prove useful in understanding the resource commitments that may be re

quired of them as they move toward the more advanced stage~ of economic 

and social development. 

Many would agree that international comparisons are espe.cially 

useful to universities interested in bringing about institutional changes 

or adjustments so as to meet perceived needs or to improve efficiency. 

From such comparisons it may become apparent that no absolute cost stand

ards and norms exist. Hence, one can reasonably question assertions by 

academic units that certain costs are mandatory. In actuality, the scope 

and organization of institutions such as the Universidad de Monterrey, 

its specific purposes, and its approach to revenue attainment and resource 

distribution, are all strongly influenced by history and tradition; that 

is, resource expenditures that have evolved over time. These character

istics, however, do not represent performance standards that must be 

strictly adhered to. Via international comparisons, such characteristics 

may represent standards or norms that point out desirable and necessary 

changes in UDEM's income and expenditure patterns. 

As shown in Table 30, in which UDEM's income and expenditure pat

terns are compared to those of most comparable U.S. universities, it ap

pears that UDEM may have depended too heavily on tuition and. fees for in

come and not pursued other options for obtaining revenue. Noting that 

marked difference~ do exist between the Mexican and U.S. social and econ

omic systems, it may be much more difficult for UDEM to seek funds from 

public governments, as have done the U.S. counterparts. Yet, UDEM has 
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allocated some government funds for research. For UDEM, however, income 

obtained fro~ private gifts and contracts and from some sort of endow

ment fund is certainly a feasible option to total dependency on tuition 

and fees. 

A similar analogy can be made of the UDEM-U.S. expenditure pat

terns. Table 30 shows that, on a comparative basis with U.S. universi

ties, UDEM has fared quite well in giving primary support to the Uni

versity's main mission, namely, that of instruction. However, the fi

gures in Table 30 imply that UDEM may be providing excessive support to 

its academic support function while rendering insufficient resources for 

scholarships and fellowships. Certainly, by reducing the net cost of a 

UDEM education to selected prospective students, UDEM could benefit 

from the much desired increased enrollments (as would result from the 

increased student demand for a UDEM education). That is, the marginal 

cost of enrolling additional students is considerably less than present 

marginal tuition and fees. Moreover, by showing that income obtained 

from private gifts and contracts was being used for student aid, UDEM 

could demonstrate to its supporters how their funds are being used to 

make meaningful contributions to society. 

In summary, UDEM's income and expenditure patterns reflect con

ditions that have evolved over time. By and large, however, these con

ditions will have to be corrected in order for UDEM to improve effec

tiveness or efficiency. As has been done in this study, international 

comparisons may serve to show how cost configurations may be altered. 

Such a statement presumes that the freedom of thought and inquiry gen

erally indigenous to the university environment will permit the setting 
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of new standards. In the end, UDEM's political process will determine 

what changes in the University's norms for attaining revenue and allo

cating resources will be politically practical. No doubt, such changes 

will be the ultimate determinant of UDEM's ability to improve its finan

cing. 

Author's Suggestions for UDEM 

lbis costing study has provided UDEM's academic and administra

tive leadership with ~ useful tool for evaluating and reworking their 

university's activities, commitments and priorities. As shown through 

this study, costing has been extremely useful in identifying UDEM's op

portunities for cost reduction or efficiency improvement, such as 

through curricular retrenchment and the optimization of faculty produc

tivity. Hence, as UDEM prepares for a new campus and a much larger 

student body, it is suggested that its leadership take several cautious 

but decisive steps. First of all, they must keep course and program 

proliferation under control. Courses and programs are easily adopted 

but very difficult (on political grounds) to drop. It will be neces

sary to add new courses and programs to keep the curriculum up to date 

and relevant, but the elimination of old and irrelevant courses and 

programs will be just as vital to the University's health. 

In addition to curricular control, it is suggested that UDEM 

students be given a greater responsibility for their learning, that is, 

that their education consist of fewer in-class hours and larger home

work loads and other out-of-class learning tasks. Such a shift would 

be intended to provide UDEM professors with more time for larger course 
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loads or to engage in research, public service and curriculum develop

ment. In short, this costing study has provided UDEM with the legiti

macy for what needs doing but which would in its absence be extremely 

difficult, if not impossible, to do. Hence, the author's primary sug

gestion is for UDEM to use this study to take action in the most poli

tically feasible way possible. To do nothing is the easiest decision 

to make politically. The author's view, however, is that the present 

University's leadership and circumstances are such that action can and 

will be taken. 

The author's other suggestion to UDEM concern the issue of fund

raising. As indicated by the University's leadership, little or no ef

fort has been made to obtain funds from private and public organizations. 

As a private university that, to date, has been totally dependent on 

tuition and fees for income, UDEM may find fund-raising to be one of 

the most serious and important issues it has ever confronted. As such, 

UDEM must be deliberately interested in developing a fund-raising com

mittee and, perhaps, an investment or endowment committee. With regard 

to the latter, the endowment would consist of capital given for invest

ment from which income would be expected to flow to the university. In

deed, money raising is not a problem to be solved by a one-shot treat

ment but is a permanent problem which must be dealt with on a continuous 

basis. It would be the committee's responsibility to invest very wisely 

and to supervise carefully the University's portfolio in order to secure 

the best possiblp. return from their investments. 

UDEM's trusteeship (Consejo Ejecutivo) may play an instrumental 

role in the University's fund-raising endeavors. Being leaders in the 
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social and business community, UDEM's trustees can assist in locating 

wealthy individuals, philanthropically inclined business organizatio~s, 

charitable foundations and other sources of income in the community. 

In addition, UDEM's trusteeship may provide meaningful guidelines and 

insight on how much should be sought from particular sources, and how 

individuals and companies should be approached as potential contribu

tors. 

A final suggestion to UDEM concerns the University's "indentity" 

or educational philosophy. The author's perception is that UDEM lacks 

a sound strategy for expounding where the university ,.rants to go, whom 

it desires to serve, and how those served directly, including society 

at large, will benefit from the service. Specifically, such a strategy 

calls for UDEM to state its "mission" publicly. For example, UDEM's 

mission could be to provide a somewhat inexpensive but relevant educa

tion--one that will meet the manpower needs of the country. On the 

other hand, UDEM's mission could be to become one of the country's most 

prestigious universities--one which provides a high quality, expensive 

education to a selective student population. In any event, the author's 

view is that unless UDEM states clearly its mission and objectives, and 

unless it "carves-oue' its very own and distinguished "niche" in Mexican 

higher education, it will probably never approach its optimum perfor

mance. This is an endeavor that should be fully shared by UDEM's aca

demic and administrative leadership, particularly the University's 

president and board of trustees. 

For UDEM, as it sets out "in search of identity," there are 

some meaningful insights to be gained from the international perspective. 
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In many respects, UDEM's plight is similar to that of most private, 

liberal arts colleges in the United States. For many years, these U.S. 

institutions have been plagued with high tuitions, fluctuating enroll-

ments, and with problems of curricular irrelevance. How the faculty, 

presidents and trustees of these institutions have risen to the chal-

lenge of defending the mission and the very existence of their organi-

zations may offer a few meaninful lessons to UDEM's leadership. As is 

the case with many higher education institutions in the United States, 

UDEM's trusteeship can be very instrumental in developing, enhancing and 

preserving the "identity" of their university. The author's view is 

that this issue of identity or educational philosophy, which is what 

gives distinction to an institution, will take on paramount significance 

in determining UDEM's success in the future. Indeed, UDEM's leadership 

can choose or not choose to give their institution a distinguished iden-

tity, and in the process provide or de\1Y UDEM a "niche" in Mexico's 

higher education system. Much of this idea was so beautifully illus-

trated by Myron F. Wicke (1969, p. 1): 

We hear a great deal these days about an identity cri
sis--in individuals and in institutions. There is, and has 
always been, such a crisis; though as I grow older I tend 
more and more to agree with the great Scandinavian existen
tialist Kierkegaard when he said: "I have deliberately pre
ferred to use the expression Choose oneself rather than the 
expression Know oneself." This says to me that men and in
stitutions can choose their identities. 

Recommendations 

Based on the conduct and findings of the study, the author sets 

forth the following recommendations: 

1. The study should be duplicated utilizing other private or 
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public institutions of higher education in Latin America. This study 

has shown that numerous U.S. costing concepts, standards and definitions 

can be applied to an examination of costs at a university located in a 

much different country. This, in itself is a most notable accomplish

ment aud, perhaps, the study's major contribution. The procedures and 

terms applied in the study embody a costing model that is useful in 

similar undertakings. Though this model is not without fault, it has 

proven viable and, in many respects, very effect~ve. A duplication of 

the study may lead to the enhancement or improvement of this model and, 

in the process, mark the beginning in the evolution of complete systems 

for conducting international studies related to higher education finance. 

An examination of costs in another Latin American university, 

using the costing model developed herein, would serve to ascertain the 

validity and generalizability of the findings of this study. Certainly, 

the, comparability of such a study--as it would be set within a somewhat 

similar cultural and socioeco~omic context--would be enhanced. 

2. A follow-up study on costing at the Universidad'de Monterrey 

should be undertaken. Indeed, an analysis of the trends within a univer

sity may prove to be more meaningful than comparisons between universi

ties. By periodically examining such variables as class size, teaching 

loads, salaries and other instruction-related expenses, it would be pos

sible to identify and diagnose trends in both instructional costs and 

methods. An understanding of such trends would be extremely useful for 

internal management purposes and for future institutional planning. 
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3. Another study of costs at a Latin American university should 

be undertaken--with an expanded scope of inquiry, that is, one that 

givs3 primary attention to other university functions, i.e., research, 

administration, and the utilization of building space. Such an under

taking would complement this study, which focused on the instruction 

function at the Universidad de Monterrey (Mexico). 

4. Similar studies carried out in the future should strive to 

ascertain, inasmuch as it is possible, the nature of production func

tions for given learning environments of universities in Latin America. 

Through such research, perhaps, it will be possible to identify which 

are the best learning environments given the resources at hand. No 

doubt, much of this research will need to be focused on an understanding 

of the numerous, complex factors that will result in the most efficient 

and effective teaching technology. 
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Variables Associated with Direct Instructional Costs, Table 18 

1. Number of Part-time Professors: the tntal number of professors 

contracted for one semester and for a determined number of cour

ses, usually amounting to fewer than 24 hours per week. In all 

cases, part-time professors received wages without benefits. 

2. Number of Full-time Professors: the total number of professors 

that were provided with a permanent teaching contract, based on 

a 40-hour working week. In addition to their salaries, full

time faculty were provided with benefits the equivalent of 31.5 

percent of paid salary. 
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3. Number of Full-time Equivalent Professors: this measure repre

sents the sum of all full-time professors and a conversion of all 

part-time professors to full-time professors. The conversion was 

made by obtaining the mean course load for all full-time profes

sors and dividing that figure into the total number of course cre

dits generated by part-time professors. 

4. Average Professor Credit Load: this is the average credit load 

for all FTE professors in a department or college. It is computed 

by adding all the credit hours produced by the academic unit and 

dividing the sum by the number of full-time professors in that unit. 

5. Average Part-time Faculty Salary: this is a measure of the average 

earnings paid to part-time professors. It is computed by dividing 

total part-time faculty into total earnings for part-time faculty. 
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The term "salary" was used here to maintain consistency and clari

ty when refering to faculty earnings or compensation, particularly 

in the tables and statistical results. 

6. Average Full-time Faculty Salary: this is a measure of the average 

compensation paid to full-time professors. It is computed by div

iding total full-time faculty into total compensation for full-time 

faculty. 

7. Average Full-time Equivalent Professor Salary: this is a measure 

of the average earnings of full-time-equivalent professors. It is 

obtained by dividing total FTE professors into total earnings of all 

FTE professors. 

8. Student-Faculty Ratio: this represents the ratio of full-time

equivalent students to full-time-equivalent professors. It is com

puted by dividing total FTE students into total course credits. 

9. Average FTSE Credit Load: this represents the average number of 

c.redits taken by FTE students in a given academic unit. It is com

puted by dividing total FTE students into total course credits. 

10. Average Class Credit Value: this represents the average numerical 

credit value for all the courses offered in that semester. It is 

computed by dividing total number of classes into total course cre

dits. 
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11. Average Class Size: this measure represents the average number of 

students enrolled in each class. It is computed by dividing total 

classes into total class enrollments. 

12. Average Number of Weekly SCHs by FTE Faculty: this is the average 

number of weekly student-credit-hours generated by FTE faculty. 

It is obtained by dividing total FTE faculty into total SCHs. Total 

SCHs is equal to the sum of the products of each course's enrollment 

and credit hour value. 

13. Average Numb~r of Weekly Classes by FTE Faculty: this represents 

the average number of classes taught by FTE faculty on a weekly basis. 

It was computed by dividing total FTE faculty into total weekly clas-

ses. 

14. Average Number of Weekly Class Hours by FTE Faculty: this repre

sents the average number of weekly hours spent in class instruction 

by FTE professors. It is computed by dividing total faculty into 

total weekly class hours. 

15. Average Number of Weekly Lab Hours by FTE Faculty: this represents 

the average number of weekly hours spent on 'labs, ~vorkshops and field

trips by FTE professors. It is computed by dividing total FTE profes

sors into total weekly lab hours. 

16. Average Number of Weekly Preparation Hours by FTE Faculty: this re

presents the average number of hours spent in class preparation by 



205 

FTE faculty. It was computed by dividing total FTE professors into 

total weekly preparation hours. 

17. Total Number of SCHs: this is the sum of all the student-credit

hours generated by the academic unit. 

18. Total Number of FTSEs: this represents the total number of 'full

time-student-equivalents generated in one semester by the academic 

unit. 

19. Total Number of Classes: this represents the sum of all the classes 

(including all sections) provided in one semester by the academic 

unit. 

20. Total Number of Courses: this represents the sum of all the courses 

provided in the semester by the academic unit • 
• 

21. Percentage of SCH Production - Lower-Level: this represents the por

tion of total student-credit-hours generated in the first two acade

mic years of the student's program (commonly referred to in the U.S. 

as the freshman and sophomore years). 

22. Percentage of SCH Production - Upper-Level: this represents the por

tion of total student-credit-hours generated in the third and fourth 

academic years of the student's program (commonly referred to in the 

U.S. as the junior and senior years). 

23. Percentage of SCH Production - Graduate-Level: this represents the 



portion of total student-credit-hours generated at the graduate 

academic levels (at the Master's and Doctoral levels). 
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Variables Associated with Indirect Instructional Costs, Table 18 

1. Number of Administrative Staff: the total number of academic de

partment heads employed by the College. As was noted in Chapter 

3, according to the NCHEMS Data Providers' Guide, which was used 

to identify all the items that were indirect instructional costs, 

the portion of a department head's salary devoted to the adminis

tration of all instructional activities in his/her department are 

to be labeled as indirect instructional costs (see bottom half of 

p. 104 and Table 14). 
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2. Average Administrative Staff Salary: this represents the average 

salary paid to academic department heads (as defined above). How

ever, only the portion of their salary devoted to instructional sup

port was included here. In other words, the weekly hours devoted to 

actual course instruction (if any), research, public service, etc., 

were not included; only the weekly hours devoted to overseeing all 

instructional activity in the department were taken into account. 

It was computed by dividing total academic department heads into 

total salaries for academic department heads, on a pro-rata basis. 

3. Total College Cost for Administrative Staff Salaries: this repre

sents the college's total expenditures devoted to salaries for the 

instructional support portion of academic department head's time (as 

defined above). 

4. Percentage of Total College Costs Devoted to Administrative Staff 

Salaries: the portion of the College's total expenditures devoted 
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to instructional support salaries for academic department heads (as 

specified in the previous variables). 

5. Number of Clerical Staff: this represents the total number of cleri

cal personnel assigned to the department heads in the College. 

6. Average Clerical Staff Salaries: this represents the average sal

aries paid to all clerical personnel employed on a full-time basis 

within one of the departments in the College. It was computed by 

dividing total clerical personnel into total salaries paid to cleri

cal personnel. 

7. Total College Cost for Clerical Staff Salaries: this is the sum of 

all the College's expenditures devoted to clerical personnel sala

ries. Only the clerical staff employed by the department heads (not 

the college dean) are taken into account (the salaries of the secre

taries for college deans were labeled "Academic Support", consistent 

with the NCHEMS Data Providers' Guide). 

8. Percentage of Total College Costs Devoted to Clerical Staff Salaries: 

this is the portion of the college's total expenditures devoted to 

clerical staff salaries; again, only the clerical staff employed by 

the College's academic departments were included. 

9. Number of Other Administrative Support Staff: this measure represents 

the total number of personnel employed by the college for the sole 

purpose of coordinating clinic and lab instruction sessions, including 



the set-up of all equipment and materials for the session. Only 

three colleges employed such personnel. These were the College 
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of Business (one half-time person), the College of Medicine (four 

full-time persons), and the College of Natural Sciences (six full

time and one half-time persons). 

10. Average Salary for Other Administrative Support Staff: this re

presents the average salaries paid to "other administrative sup

port staff" (defined above). It was computed by dividing total 

"other administrative support staff" into salaries paid to "other 

administrative support staff." 

11. Percentage of Total College Costs Devoted to Other Administrative 

Support Staff Salaries: this represents the portion of the college's 

total costs devoted to salaries for "ot.her administrative support 

staff" (as defined in No.9). 

12. Total College Cost for Operations: this represents the sum of all 

the expenditures the college devoted to operations, that is those 

expenses not associated with the salaries and wages paid the 

college's personnel. 

13. Percentage of Total College Costs Devoted to Operations: this re

presents the portion of the college's total costs that are devoted 

to the college's operations. 

14. Total College Costs for Other In3tructional Support: this represents 

the sum of the college's expenditures devoted to salaries which were 
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paid to professors for curriculum design and review activity. In 

most cases, these professors devoted only a portion of their total 

hours to such activities. 

15. Percentage of Total College Costs Devoted to Other Instructional 

Support: this represents the portion of the college's total expendi

tures that are devoted to salaries paid to professors for curriculum 

design and review activities. 
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UDEM's Instructions and Definitions Guide 

for Completing the Faculty Activity Form 

SECTION I. GENERAL FACULTY INFORMATION 

Academic Period - Corresponds to the academic semester for which 

the professor was employed. The four slots were filled-out ac

cordingly: 

o the first two indicated the semester involved: Spring (SP), 

Fall (FA), or Summer (SU), 
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o the last two should indicated the fiscal year involved. For 

example. FA81 indicates Fall of 1981. 

Full-time, Part-time -

o Full-time: the professor with a 40-hour per-week employment 

contract. The full-time professor is paid 24 times a year 

on a bimonthly basis, including fringe benefits. 

o Part-time: the professor contracted to teach one or more spe

cific courses, for one academic semester. The part-time pro

fessor is paid only for the class hour taught. A part-time 

professor can also refer to the instructor in charge of a lab 

or workshop part of a course, but who is dependent on the full

time professor. 

College - This line should contain the abbreviation of the profes

sor's representative college. 

Example: College of Natural Sciences CNS 
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Department - The name of the department the professor is employed 

with should be written in complete form in the corresponding space. 

Example: Department of Biology Biology 

SECTION II. FACULTY ACTIVITIES AND THE WEEKLY HOURS DEVOTED TO EACH 

OF THESE ACTIVITIES. 

Total Hours Contracted per Week - Indicates the total hours the 

professor is contracted for the college he/she represents. 

Inside the Instruction Matrix (9 columns) -

o Course Title: the title of the courses taught by the profes-

sor. 

Example: Introduction to Psychology 

o Course Code: includes the correct alphabetical and numerical 

code for identifying the course within the department. The 

code also specifies the course section. 

Example: ED 3025 01 indicates the course Introduction to 

Education, Section 1. 

Number of Credits - Indicates the number of course hours (45 minute 

sessions per week) required to teach the course. 

Class Hours - Indicates the number of 45-minute sessions the profes

sor devotes to classroom instruction. 



Lab Hours - Indicates the number of hours per week the professor 

devotes to: 

a) preparing his/her class, developing instructional methodo

logies, resolving problems related to the class, 

b) designing and correcting examinations, evaluating written 

papers, and computing grades, 
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c) counseling activities, one-to-one student advising, advising 

on program projects (thesis and other research projects), and 

participation in the Academic Evaluation Committee. 

College Where Taught - Indicates the academic college where the 

course is taugh~. Write in abbreviated form. For example. CNS 

indicates the College of Natural Sciences. 

Semester - Corresponds to a measure of academic level, represented 

by the majority of the students enrolled in the course (4th semes

ter students, 7th semester students, etc.). 

Total Weekly Hours - This is the horizontal sum of the hours listed 

in the preceding (or above) columns. 

Sub-Total - To show the vertical sums obtained from each "type" of 

hours. The first sub-total refers to the weekly "class" hours 

whereas the second sub-total refers to the weekly "lab" and "prepa

ration" hours summed together. 
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Research and Extension Projects - The professor should indicate 

the quantity and title of the research projects he/she has been 

assigned or authorized to carry out by the corresponding Depart

ment Head and College Dean. The same is to be done with regard 

to extension projects, that is, those activities of a social ser

vice nature: organizing symposiums, conferences and semi~ars, or 

consulting for an outside firm or other institution of higher ed

ucation. 

Weekly Hours.- Indicates the total number of hours per week dedi

cated to each of the activities mentioned above. 

Administrative Duties - Specifies the administrative position 

held by the professor, such as that of a department head or cur

riculum coordinator. Also specifies the weekly hours devoted to 

course and curriculum planning; program development, reviewing 

study plans, assigning course and other academic loads, and re

porting the funds required for the operation of his/her department. 

Weekly Hours - Specifies the total number of weekly hours the 

professor dedicates to each administrative project, position or 

activity. 

Sub-Totals - To indicate (1) the total hours dedicated to research 

and extension and (2) the sum of weekly hours devoted to all admin

istrative tasks. 



216 

Global Total - Indicates the sum of all the sub-totals (of weekly 

hours) noted in the above columns. 

III. FACULTY SALARY AND OTHER COMPENSATIONS. 

Form of Pay - To indicated if the professor was paid wages or 

salary. Part-time professors were paid wages whereas full~time 

professors were paid a salary (which included benefits the equiv-

alent of 31.5 percent of paid salary). 

Net Monthly Earnings - To indicate the net salary or wages paid 

on a monthly basis. 

Total for Semester - Indicates the total salary or wages paid for 
• 

the entire academic semester. 

Number of Payments - To indicate the total number of payments, in 

salary or wages, that the professor received for hi.s/her instruc-

tional services. 

Representative, Date - The name (in the ·form of signature) of the 

party responsible for the employment contract (the College Dean in 

the case of UDE}I). The date the document was signed should also 

be indicated. 
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E & G INCOME 

1. Tuition and Fees. 

This category should include all tuition and fees assessed against 

students (net of refunds) for educational purposes. Tuition and fees 

should be recorded as revenue even. though there is no intention of col

lection from the student. The amounts of such remissions or waivers 

should be recorded as expenditures and classified as Scholarships and 

Fellowships or as staff benefits associated with the appropriate expendi

ture category to which the personnel relate. 

2. Government Appropriations (Federal, State, and Local). 

This category includes (1) all unrestricted amounts received for 

current operations from, or made available to an institution by, legis

lative acts or taxing authority and (2) restricted amounts from those 

same sources to the extent expended for current operations. This cate

gory does not include governmental grants and contracts. Amounts paid 

directly into a state or local retirement system by the appropriating 

government on behalf of the college or university should be recorded as 

revenue of the institution. This category does not include institutional 

fees and other income reappropriated by the legislature to the institu

tion. 

3. Government Grants and Contracts (Federal, State, and Local). 

This category includes (1) all unrestricted amounts received or made 

available by grants and contracts from governmental agencies for current 
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operations and (2) all amounts received or made available through re-

stricted grants and contracts to the extent expended for current 

operations. 

4. Private Gifts, Grants, and Contracts. 

This category includes amounts from nongovernmental organizations 

and individuals, including funds resulting from contracting for the 

furnishing of goods and services of an instructional, research, or 

public service nature. It includes all unrestricted gifts, grants, and 

bequests as well as all restricted gifts, grants and contracts from non-

governmental sources to the extent expended in the current fiscal year 

for current operations. Gifts, grants, and contracts from foreign govern-

ments should be treated as private gifts, grants, and contracts. Income 

from funds held in revocable trusts or distributable at the direction of 

the trustees of the trusts should be reported as a separate revenue source 

under this classification. This category excludes revenues derived from 

contracts and other activities, such as utility services, that are not 

related directly to instruction, 'research, or public service. 

5 • Endmllllen t Income. 

This category includes: 

1. Unrestricted income from endowment and similar funds 

2. Restricted income form endowment and similar funds to 
the extent expended for current operations. 

3. Income from funds held by other under irrevocable trusts, 
which should be identified separately under this revenue 
heading. 
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E & G EXPENDITURES 

1. Instruction. 

This category should include expenditures for all activities that 

are part of an institution's instruction program, with the exception of 

expenditures for remedial and tutorial instruction, which should be 

categorized as Student Services. Expenditures for credit and noncredit 

courses, for academic, occupational, and vocational instruction, and for 

regular, special, and extension sessions should be included. 

Expenditures for departmental research and public service that are 

not separately budgeted should be included in this classification. This 

cate~ory excludes expenditures for academic administration when the pri

mary assignment is administration--for example, academic deans. However, 

expenditures for department chairmen, in which instruction is-still an 

important role of the administrator, are included in this category. 

2. Research. 

This category should include all expenditures for activities speci

fically organized to produce research outcomes, whether commissioned by 

an agency external to the institution or separately budgeted by an organ

izational unit within the institution. Subject to these conditions, it 

includes expenditures for individual and/or project research as well as 

those of institutes and research centers. This category does not include 

all sponsored programs (training grants are an example) nor is it neces

sarily limited to sponsored research, since internally supported research 

programs, if separately budgeted, might be included in this category under 



the circumstances described above. Expenditures for departmental re

search that are separately budgeted specifically for research are in

cluded in this category. 

3. Public Service. 
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This category should include funds expended for activities that are 

established primarily to provide noninstructional services beneficial to 

individuals and groups external to their institution. These activities 

include community service programs (excluding instructional activities) 

and cooperative extension services. Included in this category are con

ferences, institutes, general advisory services, reference bureaus, radio 

and television, consulting, and similar noninstructional services to par

ticular sectors of the community. 

4. Academic Support. 

This category should include funds expended primarily to provide 

support services for the institution's primary missions--instruction, 

research, and public service. It includes (1) the retention, preserva

tion, and display of educational materials--for example, libraries, 

museums, and galleries; (2) the provision of services that directly 

assist the academic functions of the institution, such as demonstration 

schools associated with a department, school, or college of education; 

(3) media, such as audiovisual services and technology such as computing 

support; (4) academic administration (including academic deans but not 

department chairmen) and personnel development providing administrative 

support and management direction to the three primary missions; and (5) 
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separately budgeted support for course and curriculum development. For 

institutions that currently charge certain of the expenditures--for ex

ample, computing support--directly to the various operating units of the 

institution, such expenditures are not reflected in this category. 

5. Student Services. 

This category should include funds expended for offices of admissions 

and registrar and those activities whose primary purpose is to contribute 

to the student's emotional and physical well-being and-to his intellectual, 

cultural, and social development outside the context of the formal in

struction program. It includes expenditures for student activities, cul

tural events, student newspaper, intramural athletics, student organiza

tions, intercollegiate athletics (if the program is operated as an integral 

part of the department of physical education and not as an essentially 

self-supporting activity), supplemental educational 3ervices to provide 

matriculated students with supplemental instruction outside of the normal 

academic program (remedial instruction is an example), counseling and 

career guidance (excluding informal academic counseling by the faculty), 

student aid administration, and student health service (if not operated 

as an essentially self-supporting activity). 

6. Institutional Support. 

This category should include expenditures for: (1) central executive

level activities concerned with management and long-range planning of the 

entire institution, such as the governing board, planning and programming, 
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and legal services; (2) fiscal operations, including the investment 

office; (3) administrative data processing; (4) space management; (5) 

employee personnel and records; (6) logistical activities that pro

vide procurement, storerooms, safety, security, printing, and trans

portation services to the institution; (7) support services to faculty 

and staff that are not operated as auxiliary enterprises; and (8) ac

tivities concerned with community and alumni relations, including dev

lopment and fund-raising. 

Appropriate allocations of institutional support should be made 

to auxiliary enterprises, hospitals, and any other activities not re

ported under the Educational and General heading of expenditures. 

7. Operation and Maintenance of Plant. 

This category should include all expenditures of current operating 

funds for the operation and maintenance of physical plant, in all cases 

net of amounts charged to auxiliary enterprises, hospitals, and inde

pendent operations. It does not include expenditures made from the in

stitutional plant fund accouhts. It includes all expenditures for oper

ations established to provide services and maintenance related to grounds 

and facilities. Also included are utilities, fire protection, property 

insurance, and similar items. 

8. Scholarships and Fellowships. 

This category should include expenditures for scholarships and fel

lowships in the form of outright grants to students selected by the 
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institution and financed from current funds, restricted or unrestricted. 

It also should include trainee stipends, prizes, and awards, except 

trainee stipends awarded to individuals who are not enrolled in formal 

course work, which should be charged to instruction, research, or pub

lic service as appropriate. If the institution is given custody of the 

funds, but is not allowed to select the recipient of the grant--for ex

ample, federal Basic Educational Opportunity Grants program or ROTC 

scholarships--the funds should be reported in the Agency Funds group 

rather than in the Current Funds group. The recipient of an outright 

grant is not required to perform service to the institution as consi

deration for the grant, nor is he expected to repay the amount of the 

grant to the funding source. When services are required in exchange for 

financial assistance, as in the federal College Work-Study Program, the 

charges should be classified as expenditures of the department or or

ganizational unit to which the service is rendered. Aid to students in 

the form of tuition or fee remissions also should be included in this 

category. However, remissions of tuition or fees granted because of 

faculty or staff, should be recorded as staff benefit expenditures in the 

appropriate functional expenditure category. 
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