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ABSTRACT 

Educators in the relatively recent past have been 

beset with the necessity of developing programs for 

greater accountability for the resources used in the edu

cation process. The purpose of this study was to make 

available to educators and others responsible for social 

decisionmaking, data that would be useful in resource 

accountability and give counselors and students additional 

data helpful in career selection. 

Private return analysis was conducted within a 

system in which the private costs of nursing education 

were a) earnings foregone, b) transportation, c) books, 

and d) education related miscellaneous items and benefits 

were the expected additional earnings attributed to the 

additi onal education. 

Social return analysis was conducted within a 

system in which students and taxpayers (society) invested 

in nursing education by paying the a) private costs, b) 

direct social costs, c) indirect social costs, and d) 

opportunity cost of interest foregone and the benefits 

x i i i 
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were the expected additional earnings attributed to the 

additional education. 

The private cost data were analyzed for nursing 

graduates who fall into one of three family relationship 

categories; those living alone, those becoming a head of 

household with four dependents, and those adding a worker 

to a home with a head of household taxpayer. 

The social cost data were analyzed on the basis 

of before-tax income. 

The social and private benefits of investing in 

nursing education were related to the costs through present 

value computations and the social and private internal 

rates of return were computed. All computations needing 

interest rates were performed at one, six, and 12 percent. 

Recognition was given to the necessity of making 

adjustments in the data because of the influence of fac

tors other than education on the income differential. The 

factors considered were those recognized by authorities in 

education economics as having a possible influence on the 

rate of return to human capital. 

Student part-time income data were obtained from 

the nursing students at Mesa Community Col lege in the spring 
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of 1974. The high school graduate's income was computed as 

the mean beginning income from 23 jobs available to people 

in Maricopa County hav:ng a high school education. The 

information for this computation was obtained from the 

Arizona Department of Economic Security. The registered 

nurse and licensed practical nurse beginning income was 

obtained from the head of the nursing department at Mesa 

Community College and verified at major hospitals in 

Maricopa County. 

Cost data were obtained from the records of 

Maricopa County Community College District office, from 

the administrative offices and the nursing department of 

Me sa Community College. 

The benefit-cost analysis compared the registered 

nurse with the high school graduate, the registered nurse 

with the licensed practical nurse and the licensed prac

tical nurse with the high school graduate. 

Findings include the following: 

a) The present value of private financial benefits 

net of costs and the present value of social financial 

benefits net of costs showed a positive value in six years 

and eight years respectively when discounting at the 12 

percent rate. 
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b) For nurses working until retirement age of 65, 

the social internal rate of return exceeded 21 percent for 

each comparison and the private internal rate t»f return 

exceeded 27 percent for each comparison. 

These findings show a high rate of return to both 

private and social investments in nursing education at 

Mesa Community College. Depending on the rate Qf return 

to competing uses, these high rates of return Suggest that 

nursing education may have an early claim on the alloca

tion of government resources. They also indicate a 

favorable private return to investment in nursing education. 



CHAPTER 1 

INTRODUCTION 

Are the resources used to educate nurses at Mesa 

Community College obtaining an adequate return? In re

sponse to demands for accountability such a question is 

certainly appropriate. In an effort to obtain an answer 

to this question, cost-benefit analysis is the tool used 

in this study. 

The adoption of accountabiI ity as a necessary 

framework for an educational institution requires that edu

cators say what they are going to do, do it, and show that 

what was accomplished satisfied the previously established 

obj ective. In the case of nursing education the institu

tion in effect says that it will train a nurse for society 

and that the resources used for that purpose will give a 

social return equal to or better than alternative uses. 

At the same time it tells the nursing student that by in

vesting her/his time and money going to school she/he will 

1 
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acquire a skill that is salable on the job market at a 

price that will give an adequate return on investment. 

Significance of the Problem 

Since educators are trying to find ways to satisfy 

the demand of taxpayers, students, and parents for account-

ability, the addition of a cost-benefit analysis of nursing 

education could be of value. It could be another criterion 

for decisionmaking to justify the continuation of a curricu

lum or discontinue it. 

Furthermore, since the resources to achieve compet

ing educational goals are limited, a knowledge of rates of 

return could lead to the allocation of scarce resources 

where the return is greatest. There is a realistic level 

beyond which additional education and training will be un

economical in terms of time, effort and money. The economic 

scarcity of resources does represent a limit within which 

educators must function and undoubtedly there is a place 

where diminishing returns no longer justify additional 

financial investment in any particular program. 

In addition to the need for more information to 

assist administrative decisionmaking which this study is 

designed to offer, a study of this nature will also be of 
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value to students in helping them realistically weigh the 

alternatives. Counselors need the type of factual infor-

mation this study is designed to produce to better guide 

students to career choices. This information will not only 

give an indication of costs students must be prepared to 

pay but will also give some indication of benefits they 

can expect. 

Hypotheses to be Tested 

The major hypotheses of this study were: 

1. Nursing education at Mesa Community College 

is a profitable investment for society in 

that the social return exceeds the social 

cost. 

2. Nursing education at Mesa Community College 

is a profitable investment of time and 

money of students who pursue and graduate 

in the program in that the private return 

exceeds the private cost. 

The Problem and its Place in Research 

Today accountability in education is a topic of in

tense interest to educators. What does economics have to 

offer in the area of education accountability? In the early 



I960's there began to appear with increasing frequency pub

lications in education economics. Kershaw (1965, P. 185) 

states that the interest is justified because the voracious 

appetite education has for national resources is second only 

to that for national defense. Educators have had little suc

cess in solving the economics of education so Kershaw feels, 

as an economist, that ". . . it is now our turn to try." In 

the face of the public's concern for education accountability 

the economists' focus on investment efficiency has the poten

tial of shedding new understanding on difficult questions. 

The problems of measuring benefits from education 

and the appropriateness of considering humans as capital have 

caused many objections to be voiced by economists. However 

one leading economist, Gary S. Becker (1964, P- 159), has 

this to say about the furor concerning the acceptability of 

education economics within the framework of economics: 

Probably no important development has ever 
sailed smoothly into the mainstream of economic 
thought. One might get discouraged were it not 
for the fact that peoples of the world differ 
enormously in productivity, that these differ
ences are in turn largely related to environmental 
factors, and that the latter are in turn related 
to the accumulation of knowledge and the main-
tainance of health. The concept of investment 
in human capital simply organizes and stresses 
these basic truths. Perhaps they are obvious, 
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but obvious truths can be extremely important. 
Indeed I would venture the judgment that human 
capital is going to be an important part of 
the thinking about development, income distri
bution, labor turnover, and many other problems 
for a long time to come. 

Two nursing education cost studies were published in 

the 1950's that indicate the far-reaching effects research 

in education economics can really have. In 1953 Raymond W. 

Kettler (1953, P- 17) wrote an article in which he asked, 

"What's wrong with the unit cost idea?" At that time such 

a question was revoIutionary. However he pointed out that 

even though there existed some conceptual problems, there 

was really nothing wrong with the idea and asked for devel

opment of the unit cost approach to analysis. 

One of the early studies to follow Kettler's chal

lenge was written by Leslie W. Knott (1956, pp. 49-53) in 

which he analyzed the cost of collegiate nursing education. 

This stimulated institutions then offering nursing training 

to examine their costs with the subsequent result being 

t h a t  m a n y  h o s p i t a l s  a b a n d o n e d  t h e  f i e l d .  W i t m e r  ( 1 9 7 1 ,  P« 

178) suggests that "If hospitals continue the trend away 

from nursing education, the eventual results may be revolu

tionary!" He adds, "There is no other cost study in higher 

education which has had such broad and dramatic effects!" 
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Possibly now that community colleges are assuming 

the roles that some hospitals in Arizona had in training 

nurses, it would be well to scrutinize the costs and 

benefits to improve the possibility of objective micro 

cost-benefit analysis. 

Inasmuch as resources are scarce there exists the 

necessity of allocating them among the competing users to 

maximize the social good. That seems to be the crux of 

the accountability issue. The device developed by Gary S. 

Becker and other leading economists within the substructure 

of economics often referred to as education economics is 

cost-benefit analysis. Cost-benefit analysis lends itself 

to the problem of resource allocation by making possible 

comparisons of the rate of return of the competing end 

uses of the resource. The techniques developed by Gary S. 

Becker and other leading education economists are used in 

this study to find the present value and internal rate of 

return of nursing education at Mesa Community Col lege. This 

information will give educators at the college another 

criterion for objective decisionmaking. 

Gary S. Becker calls for extensive research in spe

cialized programs in his conclusions and recommendations 

for future research in his book Human Capital. He says: 
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I have not tried to estimate gains to per
sons taking specialized programs in high school 
and college. Some literature is already avail
able on the gains to various professionals, such 
as doctors, lawyers, engineers, or scientists, 
and additional comparisons can and should be 
made between persons with B.A., M.A., or Ph.D. 
degrees, liberal arts or more specialized col
lege majors, commercial or academic high school 
programs, and so on. My estimates of the aver
age gains to high school and college persons 
would be useful as a yardstick to determine when 
ga i ns we re unusually large or smaI I; for example, 
since average gains are large, the gains from 
particular specialties would have to be very 
large before they could be considered excessive 

(Becker 1964, P- 157). 

Thus this study of the rate of return to nursing 

education at Mesa Community College fits well within the 

overalI concept of accountabiI ity in education and more 

specifically in the relatively new area of study in eco

nomics called education economics. 

Organization of the Study 

Chapter two is a review of the topic of account

ability in education. An effort is made to catch the flavor 

and tone of the controversy. The review of the Iiterature 

also gives an indication of some of the approaches to the 

problem of accountability including cost-benefit analysis. 

Chapter three contains a review of the education cost-

benefit literature with emphasis on the justification and 



building of the model. In chapter four the data is applied 

to the model developed in chapter three to determine the 

internal rate of return and present value of benefits to 

nursing education. Chapter five contains the summary, con

clusions and recommendation of the study. 



CHAPTER 2 

THE CONCEPT AND DEVELOPMENT OF 
ACCOUNTABILITY IN EDUCATION 

Accountability in education is becoming an increas

ingly popular and controversia I concept among educators. 

Accountability is both fundamental and complex; fundamental 

in that responsibility cannot be ignored in education, and 

complex in that it can be applied to the activities of an 

individual, a department, a devision or an institution. To 

some, accountabiI ity is the proper handl ing of the business 

activities of the col lege. To others it means measuring 

the teacher's classroom performance. Of course account

ability involves all this and much more. 

According to Roush, Bratten, and Gil I in (1971, p« 

113) the term "accountability" began to come into widespread 

use in education literature in 1970. They define account

ability as "a def i n i t i ve deI i neat i on of the goals and funct ions 

of education, each of which is quantitatively described 

9 
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in measurable objectives which are either directly or indi

rectly related to student performance." Accountability 

requires the reporting of achievement against promised accom

plishment. Allen (1971—72, p. 8) describes accountabiIity 

as being simply a synonym for responsibility. 

Lessinger (1970, p. 52) and Barber (1971/ P> 14) 

state that educational accountability is a process designed 

to ensure that any individual can determine for himself if 

the schools are producing the results promised. Nash (1971, 

p. 36) says few can challenge the necessity of holding insti

tutions and their personnel responsible for what they purport 

to do. Americans have always felt that their institutions 

should exist for the benefit of those using them, and, until 

these institutions can prove themselves responsible to their 

clients, they are suspect. Consequently, if schools function 

to teach children basic skills and knowledge, educators must 

be held accountable when they are not learned. 

What does accountability mean at the community col

lege level? The two-year community college is a unique 

development of the United States. It has become known as 

democracy's college, at which the open door invites all to 

come and be educated. Through the open door have come many 

non-traditional students. The score of successful educational 
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experiences for these formerly rejected students has been 

far from satisfactory, however Rouche, Baker, and Browne I I 

(1971, p. 3) suggest that this problem can be resolved by 

applying accountability principles. They write: 

This means that community col leges wiI I 
make it possible for all the community young 
people to enroll in college, will prov i de 
meaningful and successful learning experiences 
for all who enter, will regularly assess the 
col lege's efforts, and wi I I continue to re
vise and make improvement untiI all who have 
entered the col lege have excel lent chances 
for success. In short, the entire college 
community, including the board, the president, 
the administration, the students, and the 
instructors will become accountable or answer
able to the community served by the college 
for the effects of the educational program. 

AccountabiI ity Controversy 

Why has accountability recently become such a topic 

of intense interest? Accountability has always been a fac

tor in education to some degree. James Allen Jr., the 

former commissioner of education, observes that too often 

in the past accountability application has been a hit or 

miss proposition and woefully unscientific in design and 

application. He feels however, that considering the undeni

able logic of accountability and the obvious need for it, 

it is amazing the current push has been so long coming. Allen 

(1971-72, pp. 8-9) maintains that the circumstances of our 



times, i.e., loss of public confidence, taxpayer revolt, stu

dent unrest, neglect of the disadvantaged, and demands for 

social justice, have thrust accountability forward as a pri

ority concern. 

There is a crisis of public confidence in education 

today as reflected by the large numbers of school bond issues 

that have failed in the past few years (Rouche et al. 1971, 

p. 3)- Disenchanted taxpayers, considering the vast re

sources spent on education ($85 to $90 bi I I ion annual Iy) are 

beginning to wonder what they are getting for their money 

(Jordan 1971, P- 23)» Across the nation parents are demand

ing evidence that students have acquired the knowledge 

necessary to become contributing members of society. Admin

istrators, without the tools to measure and demonstrate 

results have become defensive. The traditional method of 

determining educational advance by measuring inputs, such 

as new Iaboratories, is no longer adequate. Taxpayers now 

demand proof of measured output (Fischer 1973/ P- 43). 

Taxpayers and educators often appear to be skeptical 

of each other's motives. House, Ornstein, and Talmage (1973, 

p. 67) believe that a careful history of accountability would 

reveal that it is an attempt by economic institutions, work

ing through and with the government, to contain education 



spending and protect their share of national income. The 

National Report (1973, P- 74) suggests that accountability 

is holding forth the carrot of improved education, while the 

primary motivation is saving money and keeping educators and 

students in I i ne . 

Education's public image is extreme Iy tarnished and 

many educators are demoralized because of the constant at

tacks on education. Taxpayers and students expect much from 

their schools but the difficulty of measuring results and the 

distribution of responsibility for learning among students, 

teachers, administrators, elected board members, legislators, 

and the public is extremely nebulous. 

Today, one-fourth of all American young people drop 

out of school before completing high school (Stenner 1971, 

p- 34)- The reaction to this information, particularly by 

minority people, is that their children are not stupid, there

fore their educators must be imcompetent. 

Stenner (1971, P- 36) claims that educators have done 

little to arrest the problem of extensive failures and thus 

their claim to professionalism has been eroded since they 

have neither given proof of performance nor accountability 

for failure. Non-educators have had to gather their own dis

mal facts from the record and confront educators with them. 
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Lessinger concurs with Stenner concerning the educa

tional industry's record. He says the increasing realization 

that there is something wrong with education explains in 

large part the voter bond rejections and defeated school tax 

increases. He sees the public demanding that every young 

person be provided the basic skills which are necessary to 

employment and a useful life in an increasingly complex so

ciety. Lessinger categorically states; "If our educational 

managers wish to retain professional control of the processes 

of our schools it is axiomatic that those processes must pro

duce the results desired by the public who pays the bills." 

(Lessinger 1970, p. 52). ' 

Pressure on our educational system also comes from 

another sector of our society: industry and commerce, the 

users of labor. Skilled labor becomes more essential as our 

industrial society becomes more sophisticated. Workers are 

required to have reading and writing skills commensurate with 

advanced technology. A person's livlihood and therefore that 

of his family are becoming more and more dependent on his 

having these skills at a high level. Industry complains 

that our educational system is not turning out graduates 

equal to the demand of a highly industrialized and sophisti

cated society (Rati iff 1971 /• P- 486). 



In the face of all the criticism education has deveI 

oped little with which to fight back. Educators complain 

that the hard part of accountability comes in determining 

what we want to measure, how to measure it, and what to do 

with the results (Barber 1971, p. 14)« 

Harris (1972, p. 40) makes the point that account

ability does require measurement of learning and teaching 

and that this seems to be the single most objectionable as

pect of accountability. In addition to measurement Harris 

considers the second essential element of accountability to 

be that it permeate the entire college community rather than 

hold teachers as scapegoats. This requires that the commu

nity, the administration and ruling board provide a 

satisfactory teaching environment with ample materials and 

an atmosphere of freedom in which to teach and learn. 

A third feature of accountabiIity that Harris spec

ifies is the wi I I ingness to assume and shift responsibi I ity. 

He suggests we shift our commitment from physical resources, 

which are important, to that which is even more important, 

that every student shall learn. When this is achieved we 

will be closer to the desire of parents that every young 

person be able to read and be prepared for a job. At the 

community col lege we will have to come closer to the goal of 



not only allowing all to enter through the open door policy 

but also to give them truly meaningful experiences. 

Accountability Models 

There appears to be a consensus in the Iiterature 

that we know what is wrong with the results of education, 

but we know too Iittle about what can make a difference 

in these results. 

In spite of the vagueness attached to the account

ability process several approaches are being advocated. 

Some of the analytical tools are systems analysis, perfor

mance contracting, regression analysis against a production 

function, management by objective, and cost-benefit analysi 

Systems Analysis 

Accountabil ity focuses on the output — the indi

vidual student! What can the student accomplish after 

instruction that he couldn't do before? It is important in 

systems analysis that the objectives be stated in measurabl 

terms. Chauncey (1967, pp. 18-20) makes the following anal 

ysis of how measurable objectives are a prerequisite for a 

systems approach to evaluation: 

. . . The systems approach means . . . 
applying the same kind of logical "systems 
analysis" to education that has been used 
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so successfully in such areas as the 
electronics industry, military planning, 
and space exploration. 

. . . The first requirement of any 
systems approach is to formulate a pre
cise statement of what is to be accomplished 
. . . once the objectives have been defined, 
the systems approach requires an analysis 
of the precondition that will bring about 
the desired result -- and the preconditions 
that will bring about this precondition, 
and so on. The analysis proceeds backward 
from the stated goal by asking, in great 
detail and stage by stage, exactly what must 
take place before the end result can be ex
pected to occur. It is through this backward 
analysis, and the examination of a multitude 
of alternatives at each stage, that the 
optimal means to the desired ends emerge .... 

House (1972, p. 15) insists, however, that there are serious 

problems in applying economic analysis to what he terms a 

pluralistic society. He says that where there are competing 

viewpoints of what education should accomplish the maximizing 

solution does not apply. Furthermore, in a pluralistic so

ciety such as ours, these differences of opinion as to what 

education outputs should be are irreconciIabIe. House warns 

that the logical extreme is to tighten the educational system 

to the point that each person be held personally accountable 

for his contribution to the few goals that could be agreed 

upon. If this were done students would be shaped to prespec-

ified ends, by teachers competent to mold them to the pattern. 



18 

The. system would be efficient in a narrow sense but the cost 

terribly high in terms of cultural pluralism and humanity. 

Fischer (1973, P- 43) feels the dehumanizing pros

pects that the systems approach may have requires that 

administrators employ these methods . . in such a way 

as to preserve academic freedom and prevent the student 

from being viewed merely as a product." 

Performance Contracting 

Another approach to implementing the concept of 

accountability in education is performance contracting. 

The basic elements of performance contracting are simple. 

The school board contracts for the improvement of student 

performance in basic ski I Is by set amounts. The contractor 

is paid according to his success in bringing the students 

up to the prespecified level. If the contractor is suc

cessful he makes a profit and if he fails he isn't paid. 

Within the guideIines set by the school board the contrac

tor is free to use whatever teaching tools or learning 

incentives he deems most effective. 

The contractor i s subject to safeguards to guarantee 

the re I iabi I ity of the tests. Some of the safeguards 

which have been incorporated in the evaluations are listed 

by WiIson (1971, P- 22) . 
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1. Companies do not know which form of the 
standardized test is being used. Company 
personnel are not involved in administering 
or scoring the tests. 

2. Because companies might inadvertantly use 
material that contains test items, the 
management-support contractor conducts a 
curriculum audit, to remove any test items 
from the classroom curriculums. 

3- Retention tests are given some time later 
to determine whether gains have been made 
because of "cramming" or "teaching to the 
tests," or whether the students have actu
ally I earned under the firms instruction. 

4« If it has been determined that there has 
been "teaching to the tests" the contract 
is voided and a I I funds paid are returned. 

Kowash (1970, p. 139) sees on the positive side the 

possibility that industry may have developed knowledge and 

understanding far ahead of text book content and even be

yond the best professional teacher. To the extent it has, 

it seems to him logical that industry should share that 

information with those who teach children and who are build

ing the future of civilization. 

Wilson (1971, P- 22) cites several advantages 

listed by advocates of performance contracting: 

1. Better overaI I performance will result 
because of being forced to identify 
that which should be accomplished, 
measured, and rewarded. It should help 
focus attention on the real needs of 
the district. 
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2. Accountability may be improved because it 
puts the emphasis on what is learned rather 
than what is done, how it is done, and how 
much is expended. It gives the school 
boards an idea of what performance costs 
and guarantees to taxpayers that they don't 
have to pay for programs that don't work. 

3. Dropouts may be prevented because if achieve
ment can be improved, children may desire to 
stay in schooI . 

4- Integration may be enhanced since there is 
the possibiIity that non-whites may show 
large increases in learning prior to inte
gration reducing some of the white parents 
objections to integration. 

5. Th ere is the possibility of greater indi
vidualized instruction since performance 
contracting may offer a cost/effective 
vehicle for bringing it to the less affluent 
school district. 

Wilson (1971, p. 22) also lists some of the disad

vantages and criticisms of performance contracting: 

1. It will possibly remove control over the 
educational process from the public. 

2. It will allow big business to establish 
an educational monopoly. 

3. It will result in distrust among teachers, 
who wi I I be unwi I I ing to share successful 
teaching techniques. 

4. It will encourage cheating and "teaching 
to the tests." 

5. It will place too much pressure on students, 
forcing them to become overly competitive. 



21 

6. It will tax the school board's negotiating 
ability and require better testing techniques. 

Even though some writers feel there exists the same 

dehumanizing potential for students in performance contract-

ing as with the systems approach, many writers feel it has 

great potential (Stenner 1971, p. 36; Lessinger 1970, p. 

52; and Roush et al. 1971, p- H5)» 

Regression Analysis 

There is common agreement that the basic problem to 

overcome in accountability is in developing a technique for 

estimating contributions to pupil performance of each of the 

contributing agents in the educational process. A technique 

advanced for this purpose is multiple regression analysis of 

the relationship between pupil performance and an array of 

pupil, teacher, and school characteristics (Barro 1970, p.201). 

Barro suggests that the pupil performance data be 

obtained on a value added basis. This would be accomplished 

by measuring a number of pupil performance dimensions before 

and after classroom activity. The educational goals of the 

district would determine the dimensions to be measured. 

Barro assumes the measurement will be done by . . stan

dardized tests, and some other indicators or proxy variables" 

(Barro 1970, p. 201). 
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Barro (1970, p. 202) gives the steps to follow in 

the analysis. "The first step is to determine how different 

pupil performance in each classroom at a given grade level is 

from the mean performance in all classrooms, after differ

ences in individual pupil characteristics have been allowed 

for. The process consists of performing a multiple regres

sion analysis with gain in pupil performance as the dependent 

variable." This would give a set of estimates of individual 

classroom effects from which it would be possible to say 

whether average performance gains in a particular classroom 

are significantly higher or lower than in the typical class

room represented by the mean. "This can be thought of as 

comparison of classroom performance gains against a norm, 

except there is in effect, a particular norm for each class

room based on its unique set of pupil characteristics." 

The second stage of the analysis has two 
purposes: l) to separate the effects of the 
teacher from the affects of the non-teacher 
factors that vary among classrooms; and 2) 
to determine the extent to which pupil per
formance can be related to specific, measurable 
teacher attributes. Again the method to be 
used is regression analysis but in this case 
with a sample of classroom observations rather 
than individual pupil observations. The 
dependent variable is now the classroom effect 
estimated in stage one (Barro 1970, p. 202). 
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From "the resulting equations it will be possible to deter

mine the teacher's contribution to the overall learning in 

the classroom and thus obtain estimates that provide teacher 

accountabiIity measures. 

Barro (1970, p. 203) indicates the same regression 

techniques carried an additional step could be used to 

estimate the contribution of administrators and even make 

possible comparisons between districts. 

As optimistic as advocates of regression analysis 

as an accountabi I ity technique are, there sti I I remain the 

technical problems of finding relevant variables to satisfy 

statistical requirements which with the current state of 

the arts are virtually insurmountable. 

House (1972, p. 14), in discussing regression 

analysis as a technique, is disturbed that there is so 

much discussion of this method of accountability since 

there are so many problems with it. However, he attributes 

the popularity of this approach to the fact that the dom

inant theme today is economic efficiency and its purpose 

is control; control of students, control of faculty, and 

control of administrators. 



Management by Objective (MBO) 

Another approach to education accountability is 

management by objective. Bell (1974, pp. 356-358) gives 

the following as the basic 12 steps of an MBO model: 

In the first step there must be a needs 
assessment which identifies the most critical 
needs of the district. 

The second step requires pr i or i t i e s 
i dent i f i cat i on by the chief executive of 
the i nst i tuti on. 

In the third step there is a district 
wide pr i or i t i e s c r i t i que of the chief exec
utives tentative priorities. From each unit 
in the district there should come a very 
candid response to them. 

The fourth step in the MBO program 
necessitates a feedback rev i ew and pr i or i t i e s 
formuI at i on by the chief executive. After 
careful review he then formulates his final 
performance priorities for the academic year. 

For the fifth step each unit makes a 
rev iew of the pr i or i t y statements. The 
objective is to identify those performance 
priorities which have application to that 
particular unit. 

In the sixth step each local unit will 
prepa re wr i tten object i ves requiring special 
attention for the coming year. These written 
objectives must be performance stated in 
quantifiable terms and the time frame for 
accomplishment. To be effective there should 
be a I imit of ten or fewer major objectives. 

The seventh step is a centra I off i ce rev i ew 
and response. Since only those objectives 
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having the commitment of the faculty and unit 
administration will have a chance for accom-
pl ishment, there should be no effort to impose 
from the chief executive other objectives. 

In the eighth step the local unit prepares 
the f i naI wri tten object i ves for the coming year. 
These objectives become a performance commit
ment between the school and superintendent. 

The ninth step is operat i onaI planning. 
Each unit will try to plan activities so that 
there may be an orderly and sequential pro
cedure by which significant objectives may 
be achieved. It is particularly important in 
this step that alI faculty members, to be in
volved in achieving major objectives, be given 
opportunities to set forth alternative ideas 
for reaching those objectives. 

Step ten i s the i mpIementat i on of the act i on 
steps. 

In step eleven there is progress mon i tor i ng 
of each of the major objectives adopted by the 
schooI. 

The twelveth step is the performance outcomes 
evaIuat ion. In this step a determination is 
made of how well the local units did in achieving 
their major performance objectives. It is from 
this evaluation step that recognition can be 
given for outstanding performances. 

Edwin A. Read (1974, P- 9) sets forth a list of the 

benefits to be achieved by using management by objective for 

education accountability: 

It will provide the means by which the 
contributions of managerial and professional 
personnel can be measured. 
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By cooperatively defining the common goals 
of the system, and then measuring individual 
contributions to them, it will enhance the 
possibility of solving problems and removing 
deficiencies in education that have been 
tolerated for years. 

It will facilitate the defining of major 
areas of responsibil ity for each member of the 
system and thereby encourage cooperative team 
effort. 

It will el iminate the tendency to evaluate 
personnel in terms of their personality traits; 
substituting, instead, the performance in terms 
of results. 

It will give priority to programs that have 
clearly defined, measurable objectives and for 
which there are detailed plans for achieving 
them. Furthermore, these plans wi I I have to 
include evaluation techniques for measuring 
progress toward the espoused objectives. 

The major barrier to implementing management by ob

jective appears to be the resistance of teachers and teacher 

organizations to differential salaries based on merit. 

Another barrier is teacher resistance to administrative 

evaluation. This is particularly true if the administrator 

has the authority to adjust salary based on that evaluation 

(Read 1974, P- 8). 

Cost-Benefit Analysis 

The goal of cost-benefit analysis is to discover the 

relationship of formal education to earnings and productivity. 



This necessitates the quantifying of the costs of education 

and the benefits of education and analysing them for a rate 

of return. There are many problems with this technique 

because the measurement and quantification of many of the 

variables, particularly where externalities are involved, 

i s st ill in a developmental state. 

Even though there are problems attached to the cost-

benefit approach a great body of I iterature of excel lent 

quality and diversity has been produced. Recognizing this, 

M. J. Bowman (1968, pp. 101-134), in a study of economic 

literature, felt it time to develop a paper around the 

. . core concept that has come as something of a revolu

tion in economic thought, that of investment in human beings 

She organized her paper in this fashion because she feels 

that . . as soon as such an approach is taken really seri 

ously and followed through to its important ramifications 

the economics of education begins (as it has begun) an infil 

tration into economics generally." 

Furthermore, Ms. Bowman writes: 

In an investment orientation to education 
we are concerned above a I I with the relations 
between the resources utiIized to form human 
competencies (resource cost of education -
whether in school, on the job, or elsewhere) 
and the increments to production that result. 



That is, an investment view of education 
entails cost-benefit assessments, sometimes 
from an individual decisionmakers point of 
view, sometimes from a school principal's 
point of view, and sometimes from the point 
of view of a government or a society as a 
who Ie. 

Ms. Bowmans conclusion after an exhaustive review 

of the literature was that the weight of evidence indicated 

that cost-benefit analysis has much to offer the field of 

educat i on. 

Another writer, Richard Perlman (1973/• P- XI ) in 

the preface of his book, The Economi cs of Educat ion, states 

there are many ". . . conceptual difficulties and weaknesses 

in estimating the size and direction of the economic influ

ences on educational investment decisions." This leads him 

to favor the middle ground. He feels that even though cost-

benefit, or rate of return analysis provides a faulty 

economic guide to the investor, since it is the best we 

have, . . it should be used, albeit cautiously, in for

mulating policy in the increasingly important area of 

educational investment." 

AccountabiI ity Implementation 

In spite of the problems encountered in using the 

accountability models, some educational institutions in the 
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United States are responding to the obvious need to do some

thing by using one or more of these models. 

The Redding Elementary School District in Redding, 

California has developed an approach that in their judgment 

successfully assesses teacher competence. Teacher competence 

is measured by student progress toward predetermined goals. 

The process involves the determination of the position of 

the child in the acquisition of the tools and skills deter

mined as essential by the district. Then in cooperation with 

parents a program for each child is developed and he is eval

uated against his progress in that program. The teacher is . 

also evaluated according to the achievements of the indiv

idual students as compared to their projected progress (Berry 

1974, PP. 420-421). 

A few junior colleges have also adopted explicit ac-

countabi I ity processes. At John Tyler Community Col lege in 

Chester, Virginia the president is held responsible for the 

outcomes of the educational program and as early as 1970 is

sued a strong policy statement regarding educational 

accountability. At Brookdale Community College, Lincroft, 

New Jersey Dr. Ervin Harlacher is professionally committed 

to using student success as a measure of evaluation of him

self as president and other college personnel. The 



30 

administrators of Kittrell Junior College, a private insti

tution, have sufficient confidence in the progress of their 

accountability measures that they feel they may soon be able 

to recruit students on a money back guarantee. If the stu

dent doesn't succeed, the institution would refund part or 

all of the student's money (Rouche et al. 1970). 

The first tenuous steps have been taken by educators 

in response to the cry for accountabiI ity by students, par

ents, and taxpayers. There is an effort to shift the 

learning responsibility from student input to professional 

output. The concept requires that educators: (l) say what 

they are going to do, (2) do it, and (3) show that what was 

done satisfies the goal previously established. 

At the elementary school level the goals can be in

ternal to the education process. How we I I can the student 

read? How is his comprehension? What are his math skills? 

At the high school level, and community college level how

ever, the criterion for success has to be measured by the 

student's ability to step into his place as a producing cit

izen. Does he have abilities and skills that will allow him 

to make a living for himself and his family? Nash (1971/ P-

501) includes in accountabiIity the accepting of responsibiI 
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for those learning failures which occur after the students 

have left the classroom. 

The logical conclusion of this line of reasoning is 

that an educational institution could be judged by the abil

ity of its students to secure jobs that pay for the time and 

money invested by society and themselves in obtaining the 

required education. This means that the institution in 

effect says that it will give its students a sk i I I that will 

pay for the investment of time and money through adherence 

by the student to a certain curriculum. Then the institu

tion may well be held responsible for the success of its 

students in the job market. 

Thus this study of the rate of return to nursing edu

cation at Mesa Community Col lege fits we I I within the overal I 

concept of accountability in education and more specifically 

in the relatively new area of study in economics called edu

cation economics. 



CHAPTER 3 

REVIEW OF COST-BENEFIT 
LITERATURE AND MODEL DEVELOPMENT 

There are a number of conceptual and empirical 

difficulties in building a cost-benefit model. Those 

which are relevant to this study and appear frequently 

in the literature are the subject of this chapter. 

EDUCATION: CONSUMPTION OR INVESTMENT? 

Historically economists have shied away from the 

concept of human capital- Notable exceptions include Adam 

Smith who included all of the required and useful abilities 

of all the inhabitants of a country as a part of capital. 

Also, H. Von Thunen (1968, p. 394), in a work printed in 

Europe in 1875 and translated at the University of Chicago, 

argued that regarding man as capital did not impair him 

or degrade him. He felt the idea that man was not capital 

was particularly pernicious in times of war because no 

thought was taken of sacrificing hundreds of human beings 

in the prime of Iife in order to save one gun. The reason 

32 
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was that human beings could be obtained by conscription 

decree whereas canons required an outlay of public funds 

(also see Renshaw 1968, p. 560). 

In spite of the above, the main stream of economic 

thought has held that it is not practical and certainly 

not appropriate to apply the concept of capital to human 

beings. Schultz (1967, P» 15) attributes to Marshall much 

of the credit for this view. Marshall felt that while 

humans are capital from an abstract and mathematical view, 

it would be out of touch with the market place to treat 

them as capital from a practical standpoint. Therefore 

investment in human beings was rarely incorporated in the 

formal core of economics. 

H. G. Johnson (1968, p. 37), h owever, argues that 

anything that yields a stream of income over time can appro

priately be regarded as capital. This income can be 

expressed as rates of interest or return on the correspond-

ing items of capital. Alternatively, by capitalizing at 

an appropriate rate of interest the yield or income stream 

can be given an equivalent capital value. 

Schultz (1961, p. 10) says that: "While any capability 

produced by human investment becomes a part of the human agent 
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and hence cannot be sold it is nevertheless in touch with the 

market place by affecting the wages and salaries the human 

agent can earn. The resulting increase in earnings is the 

yield on investment." 

There seems to be accumulating a body of Iiterature 

supporting the idea that education may rationally be treated 

as investment, nevertheless there remains the problem of 

separating from the total benefits of education the portion 

that pertains to consumption from that amount that rightfully 

is or can be considered investment. To the extent that some 

of the benefits of education are consumed currently or in 

the future, the remaining part pertaining to investment would 

be lessened and thus would show a greater return from future 

i ncome. 

Perlman (1973, PP- 39-40) names two classes of con

sumption benefits; "Ieisure-re Iated" and "work-re Iated." In 

some cases the two classes are closely interreIated. One 

such area might be caI led the "stigma-prestige effect" of 

college. Years ago the attainment of a college education 

had attached to it much prestige value. It reflected intel

ligence, ambition, proper foresight, and right values associatec 

with those who attain a privileged status, Perlman says that 

now the situation has changed since approximately half our 



population attends college and not to attend may suggest 

wrong values, poor parental guidance, non-responsiveness to 

public attitudes, and possibly even mental weakness. The 

common attitude is one of "not getting anywhere without a 

college education." Thus whether there is prestige or stig

ma attached to going to college there is a psychological 

consumption benefit attached to col lege attendance. 

The Ieisure-re Iated consumption benefits may or may 

not lead to a net gain for one attending col lege. Col lege 

will in many cases modify tastes and expand them since by 

having a larger number .of choices the marginal utility from 

time and money is spread out over a variety of activities 

rather than concentrated in a few. But is it necessarily 

true that the college graduate receives greater utility from 

attending the opera rather than the prize fight? In such a 

case it is entirely conceivable that foregone pleasure could 

actually exceed the pleasure from the college gained taste. 

Thus expediency suggests that the taste changing aspects of 

education have a neutral effect on individual consumption 

benefits (Perlman 1973, PP• 40-41). 

In addition to the Ieisure-re Iated consumption bene

fits, Perlman (1973, PP- 41-42) d iscusses some work-related 

consumption benefits. Citing several studies, he drew the 



conclusion that there is a pronounced tendency for the higher 

educated to work more in later life. This translates into 

more years in the work force and indicates a strong likeli

hood of additional work time on an annual basis. This would 

suggest that the additional income be attributed to extra 

labor effort rather than educational investment and hence 

require a reduction of lifetime earnings commensurate with 

that effort. 

However, Perlman observes a strong but inconclusive 

tendency for the supply schedule to be backward bending. He 

asks, "How can we explain the greater labor supply of the 

college trained, who also enjoy higher earnings rates than 

the lesser educated?" 

Perlman feels the answer may lie in the manner in 

which the college trained views his work. The college trained 

finds his work stimulating and challenging and takes pleasure 

in the importance and prestige of his position. This means, 

then, that the disutility of work for the college trained 

would be less than for the untrained. Thus, if measured in 

"effort units," which includes the unpleasantness of an hours 

work as we I I as the time spent, a col lege graduate could 

spend more time on the job with the same effort as one with 

less education in a less satisfying job. This, then, makes 
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it unnecessary to adjust downward the income because of 

working longer hours and more years. The added income 

is in Perlman's view correctly attributed to the addi

tional education. 

There is, however, one type of work-related con

sumption benefit that does tend to underestimate returns 

from education. That is the type of jobs held by educated 

workers which because of the prestige, independence, or 

absence of stress and strain, pay less than others. Since 

in the United States the opinion prevails that individual 

welfare takes precedence over nationalistic goals the 

consumption benefits derived from education should be con

sidered as an addition to financial returns to educational 

investment for both the individual and society (Perlman 

1973, PP- 42-43; also see Weisbrod and Karpoff 1968, p. 

167). 

There is little doubt that consumption benefits are 

derived from attending college but the question is whether 

or not these benefits exceed those of market work of non-

students during college age years. True, colleges structure 

social activities such as dances, football games, etc., but 

the working youth also has his social life. In addition, 

schoolwork may just be harder than market work. To the extent 
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this may be true it may require an upward adjustment to the 

labor cost in school investment (Perlman 1973/ P- 20). 

Schultz (i960, p. 573), a ranking authority on eco

nomics of education, seems to concur and takes the view that 

. . students study when they work, and this work, among 

other things, helps create human capital. Students are not 

enjoying leisure when they study. . 

Blaug (1968, p. 282) found in the I iterat ure the 

seeming universal ity of the notion that the returns to the 

consumption of education are positive, but he warns that it 

may not necessarily be so. The essential distinction is be

tween present and future satisfaction. He points out that 

much of the enjoyment of education is the anticipation of 

higher incomes and psychic income. As such it takes on the 

characteristics of the consumption of a durable good and thus 

is more akin to investment than consumption. Therefore Blaug 

suggests this consumption benefit ought to be added to the 

rate of return on education rather than subtracted from costs. 

There is now appearing in the literature substantial 

disagreement on whether the current consumption benefit of 

education is positive or negative. Blaug (1968, pp. 228-229) 

suggests it may have negative utility for the average student. 

The fact that most students that drop out do so because of 
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poor educational performance suggests that there is great 

variation between the views of students as to the value of 

the present enjoyment of education. If this is true, possi

bly something should be deducted from the rate of return as 

conventual Iy calculated. 

Summary 

Even though Blaug claims universality of the notion 

that the returns to consumption of education are positive, 

not all economists agree. In fact work related benefits may 

cause an underestimate of returns unless some adjustment is 

made for those more educated people that take lower paying 

jobs because of prestige or absence of stress and strain. 

Also, the higher incomes to the better educated because of 

working later in Iife and more hours need not be adjusted 

downward because it is directly related to the higher educa

tion. At the same time leisure related consumption benefits 

seem to have a neutral effect. 

Furthermore it may be necessary to make an upward ad

justment of cost in school investment rather than reduce the 

cost because of current consumption benefits because the utiI 

ity of those attending school may actually be less than that 

of non-attenders. Finally one author suggested that the en

joyment of education is the anticipation of higher incomes 
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and psychic income and as such should be added to the rate 

of return on education. 

As there appears to be considerable doubt as to 

whether the consumption costs outweigh benefits, for the 

purposes of this paper, there will be no adjustment made. 

Earnings to Ability and Other Factors 

Ability, which includes a combination of native and 

acquired traits, has inherent capabilities for bias since 

there is probably a significant correlation between ability 

to earn income and the level of achievement attained in 

school. To the degree this is true, there will be a higher 

return given to the schooling contribution than is really 

its due (Hanoch 1967, P- 323). 

Two economists, James Morgan and Martin Davis (1963, 

pp. 423-437), attacked the problem with multivariate anal

ysis including variables that have a prior effect on education, 

e.g. religion, personality, father's education, labor market 

conditions, mobility, and supervisory responsibilities. 

This group of adjustment variables measures motivation and 

ability. Their results show that education explained be

tween 60 and 88 percent of the variation in income. 
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Becker (1964, pp. 70-90), marshal I i ng data from 

five separate studies which cover rank in class, I.Q., 

father's education and occupation, personality, ability 

to communicate, motivation, and upbringing, estimates that 

education explains from 66 to 88 percent of additional in

come. He states that any one study may be subject to many 

qualifications but that evidence from so many studies has 

to be given considerable weight. 

Denison, another oft quoted student of the econom

ics of education, concludes that 66.7 percent of the income 

differential can be attributed to education (Blaug 1968, 

p. 225). 

Weisbrod and Karpoff (1968, pp. 491-510) attempted 

to isolate the extent to which col lege education brings 

financial returns, using variables such as the student's 

"ability" and "motivation" and the quality of his schooling. 

They estimate that about three-fourths of observed differ

entials in earnings between high school graduates and 

college graduates is attributed to their different educa

tional attainments. The remaining one-fourth of observed 

earnings differentials is attributed to non-schooling 

related variables which include differences in individual 

ab iI i ty. 
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Summary 

There is a strong consensus that an adjustment re

flecting the amount of earnings due to ability and other 

factors is necessary. The adjustment necessary ranges 

from 60 to 88 percent. This means the internal rate of 

return and the present value should be reduced from 12 

to 40 percent to more closely reflect the returns to the 

additional education. 

Secular Increase in Income 

There appear to be productivity gains that accrue 

through time. Hines, Tweeten, and Redfern (1970, p. 332) 

citing studies since 1956 state that a two percent growth 

rate per year is a realistic figure for the aggregate of all 

schooling groups. They also concluded that the rate of 

growth for high school graduates is higher than for persons 

completing only elementary school or obtaining a college 

degree. Becker (1964/ pp. 43, 139, 141) agrees that dif

ferential rates among schooling groups do exist and also 

showed from his earlier studies that the differences in 

income between schooling groups increase through the years. 

Hines et al. (1970, p. 335) conclude however, after 

an extensive analysis, that "roughly speaking, for college 

schooling the upward adjustments in the rates of return for 
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secular growth of incomes is offset by the downward ad

justments for ability and other factors." 

Summary 

Th ere appears to be agreement that the secular 

increase in income is approximate Iy two percent per year. 

However this study will not utilize upward adjustments for 

the secular increase of incomes since they are offset by 

the downward adjustments for ability and other factors. 

MortaI i t y 

Hines et al. (1970, p. 333) suggest that the 

earnings differentials must be adjusted downward to re

flect the probabi I ities that at each age the earnings wi I I 

actually be incurred, the adjustment factor being those 

people still alive to gain the returns from schooling. 

The value of the probabilities they assigned were based 

on the United States life tables. Since the probability 

that individuals will be alive at the end of each year is 

high during the early years when the discount factor is 

small, the mortality adjustment had only a negligible 

effect. Becker's findings (1964, P« 72) were similar in 

that internal rates of return and present value were 

unaffected when adjustments for mortality were made. 
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Summary 

Adjusting the data for mortality has only a negli

gible effect, therefore this study will make no adjustment 

for mortaI ity. 

On the Job Training 

As cited in Renshaw (1968, p. 563) a survey of 

five hundred large corporations indicated that on-the-job 

training expenditures have a positive correlation with the 

educational attainment of employees. This correlation pre

vents the meaningful separation of the effects of formal 

education and other kinds of education. There is the fur

ther complication of the dearth of information concerning 

the cost of other types of education and about the substi

tution effects between them. Thus studies acknowledge the 

problem but are unable to make a meaningful adjustment to 

account for it. 

However, Perlman (1973, P- 31) suggests that no ad

justment is necessary since he is able to show that in many 

cases the added income from on-the-job training was antici

pated and prepared for with the original education. Hence 

this study will have no adjustment for on-the-job training. 
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Measuring Education Costs and Benefits 

How accurately can the costs and benefits related 

to education be measured? It is the educational economist's 

hope to be able to determine all costs whether they be di

rect costs, indirect costs or opportunity costs and measure 

them against all benefits to determine a rate of return. 

In the attempt, all too quickly he discovers that the data 

are elusive and difficult to come by. 

Private Costs 

The costs to the individual of a formal education 

are the immediate direct costs of books, fees and tuition, 

and transportation necessary for col lege attendance. In 

addition the opportunity cost of attending school rather 

than using the time for market work must be included. 

The largest and most difficult cost to obtain is the 

opportunity cost of earnings foregone. The basic difficulty 

in measuring income foregone arises from the simple fact 

that an individual cannot perform two tasks simultaneously, 

i.e., we can't know result of opportunity not chosen. The 

problem is further complicated by the fact that imprecision 

enters conventional cost calculations when foregone earnings 

are estimated by averaging earnings during college years of 
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college non-attenders who are similar in age but so differ

ent in many other ways. Perlman (1973, P- 15) nevertheless 

concludes that imprecise as the estimate may be of using 

income of college non-attenders it is stiI I the best esti

mating technique available. He says it is certainly better 

than extrapolating from the student part-time earnings to 

a full-time equivalent since a college student usually 

takes any job he can, whereas full-time workers can take 

advantage of jobs that are based on their interests, apti

tudes and perhaps prior training. 

Is it worth the effort to estimate foregone earnings 

In any accountability oriented study it is essential to in

clude earnings foregone. Schultz states that for 1959-60 

in the United States direct expenditures for higher educa

tion including implicit interest were about $4,350 million 

but that the earnings foregone by students exceeded that. 

He draws attention to the fact that in spite of their magni

tude they are omitted in the planning and financing approach 

to higher education and thus the image of the economics of 

education is seriously distorted (Schultz 1968b, p. 333)« 

Schultz lists the major implications of not includ

ing earnings foregone as a cost: 
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1. The cost of college education is actually 
twice as high as revealed in budgets. 

2. The planning for education is impossible 
when over half the cost is considered a 
free resource. 

3- There is no incentive to view student time 
as something to be economized. 

4- Students' time becomes more costly yet 
educators have no device to detect it. 

5. When student time is not considered the 
return to education is highly overestimated. 

6. Free education is not free to many families 
and the cost of earnings foregone may pre
clude family members from attending college. 

7- In terms of nationaI accounting, savings, 
investment, and capital formation are all 
greatly understated. 

How much are the earnings foregone by the individ

ual college student? Becker (1964, p- 170), using three 

different approaches, estimated that a fairly accurate fig

ure would be 75 percent of that of full-time equivalent age 

workers. Thus, although no cost outlay is involved, fore

gone earnings represent a heavy expense to the student. 

Summary. There appears to be universal agreement 

that the individual costs include the direct costs of books, 

fees and tuition, transportation and the opportunity cost 

of attending school rather than using the time for market 
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work. The literature indicates that foregone earnings are 

approximately 75 percent of the earnings of the full-time 

equivalent age workers. 

Soc i a I Cost 

In the computation of social cost several elements 

must be added to those enumerated as private costs. Becker 

(1964, P- 175; also see Perlman 1973/ P- 14) defines direct 

social cost as the sum of current educational expenditures, 

capital used up in education, and property taxes that would 

have been levied if schools were not tax exempt. 

Witmer (1972, pp. 114-115), in his comprehensive 

review of the I iterature on the topic of cost studies in 

higher education, found that traditionally costs of academic 

programs have been considered in the broad categories listed 

by Becker. However, he defines direct costs as being those 

for instruction (salaries, supplies, etc.,) indirect costs 

as operating costs (administration, library, student ser

vices) and capital as the cost of buildings and grounds. 

Agreeing with Becker, Witmer also feels that the sales and 

property taxes should be imputed ". . . that institutions of 

higher learning would have to pay for public services if they 
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were treated like other productive enterprises, even though 

pure public services are involved." 

Witmer also found in his review that the opportunity 

cost concept was a recent phenomenon in education finance 

resulting from economists' blossoming interest in the study 

of education economics. At the same time he found that some 

opportunity costs are ignored because of their complexity. 

The y i ncIude : 

. . . Income taxes students would contri
bute were they fully employed, the income taxes 
professors would contribute were they employed 
at salary levels typical of alternate employment 
open to them, the contributions of college and 
university spending in the local economy, the 
exemption from corporate income taxes by higher 
educational institutions (Wi tmer 1972/ p. 114). 

Summary. The social costs include a I I the private 

costs plus the sum of current .educationaI expenditures, cap

ital used up in education and property taxes that would have 

been paid if schools were not tax exempt. These and other 

taxes which must be imputed for a value however are fre

quently ignored because of their complexity. 

This study adopts the position that the marginal 

cost of wading through the complexity of imputing tax values 

exceeds their marginal value to this study. However, this 
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study does include a foregone interest category which is a 

significant opportunity cost. 

Private Benefits 

The returns from education appear in monetary and 

non-monetary forms. The private non-monetary benefits con

sist of the various satisfactions derived by the student or 

the parents at the time or in later years from his school 

attendance. The monetary returns are those attributed to 

the gain in income of the students who attend college in 

excess of the incomes received by those who do not. The 

income on which to base private returns is that after taxes 

whereas the social returns are based on income before taxes 

(Becker 1964, p- 118). 

Since most people pay taxes it is tempting to assume 

that taxes merely represent the purchase price of government 

services. In the case of those taxes based on the benefit 

principle such an assumption would be valid. However, the 

United States and Arizona both employ a progressive personal 

income tax which is a tax based on ability to pay. The prac

tical effect of these taxes is to remove some portion of 

income from the privately disposable category. True, the 

income granted as a return to additional education remains, 
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but the portion available to individuals in his control for 

discretionary spending is reduced. Hence total social value 

remains the same while private value is reduced. 

If a certain income differential exists today for 

different educational attainment is it safe to say that con

ditions will allow that same differential to exist several 

years from now? No, but on the other hand, how different 

are the bases for decisionmaking involving human capital 

and physical investment decisions in business in this re

gard? Business decisionmakers acknowledging imprecision 

in the i r f orecast do not give up in despair but rather try 

to base decisions on intelligent or experienced guesses. 

Likewise, after the weaknesses are acknowledged, the stream 

of estimated future earnings from additional education is 

discounted to give a present capitalized value of monetary 

returns with which to help make decisions concerning the 

desirability of investing in the education. In view of 

data measurement difficulties it behooves the decision

maker to allow for generous differences between rates of 

return to be compared. Also, since measurement is of 

pecuniary benefits and does not include psychic income, 

calculated rates of return may represent underestimates. 
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Why bother with the study of the economics of edu

cation if it is too fraught with measurement problems? 

Schultz (1967, p. 302) justifies it beca use it consumes 

such a large amount of the nation's resources. If it did 

not consume such a large amount, he says there would be no 

reason to worry . . about rates of return as allocative 

guides in the area of education." 

Summary. Private benefits come in monetary and 

non-monetary forms. The monetary benefits are measured as 

the additional after tax income of the students who obtain 

the nursing degree in excess of the after tax incomes of 

th ose who do not attend college and will be the basis of 

decisionmaking in the cost-benefit analysis. The non

monetary benefits such as child care services, generational 

transmission of education, and do-it-yourself educational 

by products, will be ignored because of the obvious prob

lems of quantification. Also, consumption benefits have 

been treated in a previous section. 

Social Benefits 

Social benefits from education include the private 

benefits plus benefits accruing to third parties and society 

at large. In economic texts the term used to describe the 
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phenomenon of benefits accruing to others beside the orig

inal utility seeker is externalities with synonymous 

designations such as ̂ neighborhood effects,47 "third party 

effects," and "spillover effects." The externalities may be 

in the form of economies or diseconomies (Herber 1971, p.35). 

In his study of the progress of economics of educa

tion Schultz (1967, p° 308) admitted that "• . . the social 

rates of return are not in good repair." Bowen (1968, p. 

86) says concerning social•returns: ". . . it is one thing 

to say that external benefits are obviously very important 

and quite another to know what order of magnitude to attach 

to the word very. I think that most people who have worked 

actively on the problems are agreed that it is the biggest 

unsolved riddle of all." In spite of the problems attached 

to measuring the spillover effects of education, Weisbrod 

and Karpoff (1968, p. l8l) offer the following: 

It is clear that even with much additional 
effort we shaI I be unable to measure a I I of 
the relevant benefits of education. At the 
same time the following four points are worth 
noting: a) identification of benefits is the 
logical step prior to measurement and there

fore recognizing the forms of benefits represent 
some progress; b) determination of what it is we 
are trying to measure will make it easier to 
develop useful quantification methods; c) some 
reasonable measure of some education benefits 
are possible; d) even partial measurements may 
disclose benefits sufficiently sizable to 



indicate a profitable investment, so that 
consideration of the non-measured benefits 
would, a forturi, support the expenditures' 
dec i s i on. 

T. W. Schultz (1968a, pp. 62-63) agrees that prob

lems of exactness exist but then answers by saying the 

people who are decisionmakers cannot be accused of being 

monolithic in their evaluation of education. He agrees 

with the critics that ". . . economic returns accruing from 

investment in human capital, in terms of future earnings, 

should not be the exclusive basis for publ ic poI icy deci

sions in making expenditures for education." Schultz 

continues, saying: 

It is altogether proper that people should 
prize highly the cultural contributions of 
education and they will continue to do exactly 
that; but it is very short-sighted of us not 
to see its economic contributions. Education 
has become a major source of economic growth 
in winning the abundance that is to be had by 
developing a modern agriculture and industry. 
11 simply would not be possible to have this 
abundance if our people were predominately 
illiterate and unskilled. Education, therefore, 
in addition to having high cultural values, is 
presently also an investment in people to the 
extent that it improves their capabilities and 
thereby increases the future earnings of people 

(Schultz 1968a, p. 6 3 ) .  

Ideally all benefits (internal or external, direct 

or indirect, tangible or intangible) should be included in 

any cost-benefit study if a true ratio is desired. 
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Evaluation is simplified where the goods provided are in the 

nature of private goods and provision is through public sale 

making it possible to measure benefits by market price. But 

in social goods, i.e., goods that are non-rival in consump

tion, there are inherent reasons for market failure. For 

example, where any one consumer does not interfere by using 

the good with its use by another, it would be inefficient to 

make consumption contingent on a private payment even where 

exclusion could be readily applied. A case in point: tolls 

would be inappropriate for an uncrowded bridge. 

Musgrave (1969, pp..800-80l) argues that, "The fact 

that exclusion frequently cannot be applied, or at great 

cost only, further strengthens the conclusion that the auc

tion system of the market is not available to evaluate the 

benefits." He illustrates with the example of uncrowded 

highways for pleasure driving, the delights of public parks, 

or the T.V. spectacular of a moon-1 anding. He then draws 

the conclusion that, "Generally speaking, cost-benefit analysis 

provides no substitute for the basic problem of evaluation 

in the case of final social goods." 

However Musgrave states; 

The situation is more manageable where 
benefits are reflected in price change, or 
are made calculable with reference to price. 
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Thus, the benefits from irrigation may 
be measured in terms of increased agri
cultural output; . . . better roads 
reduce automotive costs and save trucking 
time, which can be valued; . . . i nvest
ment in education raises earning power 
and so forth. [Emphasis added by editor]. 

He points out that: "The common characteristic of these 

cases is l) that the social good is not a final but an 

intermediate good; i.e., a good which enters into the pro

duction of further output; and 2) that this further output 

is in the nature of a private good which may be valued 

efficiently at the market." 

As a result according to Musgrave, 

The intermediate social good has the same 
characteristic of non-rival use, as the final 
good, but this non-rival use is now by pro
ducers rather than consumers. Since it enters 
into a final private good, the benefit of such 
a social good can be measured in terms of the 
market price of this final (private) good. 

This measure of benefit can be inserted into 
the objective function and the maximizing pro
cedure can be applied. It is thus in the case 
of the intermediate social good that cost-
benefit analysis can perform most effectively. 

Richard Musgrave concludes his discussion by saying, 

"Notwithstanding past preoccupation of social goods theory 

with final goods, a large part of the social goods basket is 

clearly of this intermediate type and this may explain why 
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provision for social goods is in reality not as intractable 

as the theory suggests." 

Gary S. Becker and Richard Perlman suggest a prac

tical way to quantify social benefits. According to Becker 

(1964, P- 118) a common criticism of efforts to determine 

the social rate of return is that ". . . earnings greatly 

understate the social productivity of college graduates be

cause they are not fully compensated for their contribution 

to the development and spread of economic knowledge." He 

then says "in technical language, social returns are said to 

be larger than private returns because of the external econ

omies produced by col lege graduates." The device Becker 

employs to alleviate some of the criticism is to say "as a 

first approxi mat ion, social returns will be measured by the 

before-tax earnings differentials, tax payments being one 

kind of external economy." 

Perlman (1973, p. 59) discusses the problem of mea

suring the private and social rates of return as follows: 

Considering only direct monetary returns, 
private returns include only the extra spend
able income received as a result of education; 
social returns take a more global interest and 
include the gains not only to the educated but 
also to the rest of society with total gains 
measured by the taxable income difference re
sulting from education, under the heroic 
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assumption that the government spends its 
tax money for the benefit of us all. 

Summary. Thus we see that education is a social 

good available to students but rather than being the final 

consumer the students become a producer of services which 

are then sold in the market and as Musgrave points out, the 

benefit of the social good can be measured in terms of the 

market price of the final (now private) good. Thus after 

worrying extensively concerning the measurement of the social 

good in terms of externalities or spillover benefits, 

Musgrave strengthens the whole concept of cost-benefit anal

ysis in education economics by introducing the idea that the 

market may after alI give an acceptable solution since edu

cation falls in the category of intermediate social goods. 

Because Musgnaves argument is not universally ac

cepted the social benefits will be considered the additional 

before tax income of the students who obtain the nursing 

degree in excess of the before tax incomes of those who do 

not attend college. Becker's justification of this position 

is that it gives a first approximation of the social bene

fits that exceed private benefits because tax payments are 

one kind of external economy. 
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Method of Computation - Present Value 
or Internal Rate of Return 

There have been two popular measures of the effi

ciency of investment in education: the rate of return 

concept and the present value concept. 

Every owner of a savings account in a bank knows 

that his money will grow at the rate of interest paid by 

the bank as long as the money remains invested. If the 

bank pays interest at the annual rate of five percent, the 

value of $1.00 invested today will grow to $1.05 by the end 

of the first year, to slightly more than $1.10 ($1.1025) 

by the end of the second year and to $1.63 by the end of 

the tenth year. The growth of the original investment of 

$1.00 is the result of the process of re-investment of the 

interest each year when received. This process of re

investing interest or profit is called compounding. 

Compounding takes place when the interest or profit earned 

is converted at the end of each accumulation period into 

principal, so that interest or profit in the next period 

is in turn computed on a bigger investment base. 

Whil e  c o m p o u n d i n g  l o o k s  t o  th e  fut u r e ,  d i s c o u n t i n g  

brings all value back to the present time. Discounting is 

compounding in reverse. Thus, as one dollar grows in time 
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when compounded, the present value of a future dollar gets 

less as the waiting time increases. Discounting is a tech

nique by which the investor can systematically place a higher 

value on money to be received in the near term and a lower 

value on money for which he has to wait a longer time. 

The internal rate of return can be defined as the 

discount rate which will make the present value of increased 

future earnings just equal to the costs of the education 

which brings about the differential. Viewed from the stand

point of discounting the internal rate of return can be 

considered as the rate of growth of the investment in educa

tion (Perlman 1973, P- 53). 

In the Iiterature we find both the present value 

approach and the internal rate of return used extensively as 

investment criteria. Some problems cited in the literature 

are the inappropriateness of the use of the present value 

approach because ". . . it omits the direct educational costs 

from the benefit cost analysis," and in addition . . is 

sensitive to the choice of the discount rate used in calcu

lating the present value estimates." In answer Cohn (1972, 

pp. 418-419) contends that the arguments are based on false 

premises. First, he points out that the basis for comparison 
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should be lifetime earnings net of costs and not the present 

value of gross lifetime income. Second, he feels that the 

characteristic of sensitivity to the rate of discount of the 

net present value is not a deficiency but rather an asset 

which should not be neglected. In fact he asks that future 

research include not only the internal rate of return but 

also the net present value for a wide range of discount rates. 

The necessity of choosing a discount rate to deter

mine the net present value is cited in the Iiterature as a 

problem. The contention is that the net present value cannot 

be accurate without using the true and appropriate discount 

rate. Therein lies the problem since there is no agreement 

as to which rate is proper. The argument concludes that 

since the internal rate of investment does not require a dis

count rate to be computed it is the superior method. However, 

it quickly becomes apparent that the problem is removed by 

only one step since when the internal rate is determined it 

must be compared to something to be meaningful. Therefore 

for decisionmaking, the "proper" discount rate must neces

sarily be decided upon (Cohn 1972, pp. 418-419; Perlman 1972 ,  

p. 53; and PsacharopouIos 1969, pp. 5-11)« 

Summary. There are two methods of computation dis

cussed in the literature. They are present value and internal 
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rate of return. The present value is found by discounting 

the stream of future benefits net of costs. The internal 

rate of return is the discount rate which will make the pre

sent value of the increased future earnings just equal to 

the costs of education. It may also be considered the rate 

of growth of investment in education. 

Both the present value and internal rate of return 

method of computation will be used in this study. 

D i scount Rate 

But what interest rate do we employ to determine the 

present value of the social return to education? Smith 

(1970, p. 599) feels that the var ious discount rates that 

have been chosen, particularly the interest rate on govern

ment debt, are unsatisfactory choices. He states that, 

"Ideally, the government acting in the social interest should 

base its own investment decisions on the social time pref

erence." He defines the social time preference rate as being 

that rate which ". . . reflects pure time preference, con

sumpt i o n ,  a n d  po p u l a t i o n  g r o w t h ,  a n d  a  socia l  u t i l i t y  

consumption relationship." In the same discussion Smith 

admits this ideal rate is normative and requires the neces

sity of being ". . . administratively determined as a matter 
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of public policy, reflecting expected opportunities and 

preferences." 

Even though Smith is correct, when the time comes 

to translate the theoretical social discount rate into 

reality for decisionmaking something less than the ideal 

will be ut i I i zed. 

Perlman (1973, P« 6l) points out that just as in 

the area of private decisionmaking, . . an alternative 

rate on foregone investments plays a crucial role in the 

determination of whether or not education 'pays' in the 

narrow direct rate of return sense." Thus he suggests that 

In an unrestricted world, with the govern
ment borrowing as much as it wanted within the 
single constraint of economic efficiency, the 
correct value for the opportunity rate to 
government would be either its borrowing cost 
(rate) for long term loans or its equal rate, 
on alternative government projects. In the 
real world of I imited borrowing power, the 
latter rate, which included an assigned money 
value for all social benefits and externalities, 
would be the correct measure of the alternative 
rate. 

Thus because of the absence of special risks on government 

education loans, . . the raw money rate, unadjusted for 

social non-monetary benefits, would be lower than the alter 

native rate for private investors." As for the actual 

alternative rates, Perlman suggested on the basis of 1973 
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interest rate structures, that 10 percent would not be un

realistic for the private opportunity cost rate and not 

greater than that rate for government-financed social in

vestment in education (Perlman 1973, PP« 61-62). 

An acceptable interest rate based on conditions in 

1973 may have been 10 percent. Discounting for this study, 

however, required looking into the future 37 years. During 

that 37 years there could be as broad fluctuations in inter

est rates as there have been in the past 37 years. Therefore 

a number of rates were chosen for discounting rather than 

selecting just one. By using various rates the sensitivity 

of results to interest rates could be examined. 

Summary 

The choice of interest rates to be used for dis

counting purposes to determine the present value of the 

private return to education include the interest rates paid 

by students who borrow completely to go to school and rates 

that would represent the earnings foregone of a student 

self-financing his education. Either of these discount 

rates will exceed the rate of return to capital and the 

rate is higher for borrowing students than self-financing 

students. 
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The interest rate to be used for the determination 

of the present value of the social return to education 

should be the social time preference. In the absence of a 

definition of social time preference in terms of specific 

interest rates the estimation can be made that it would be 

lower than the alternative rate for private investors be

cause of the absence of special risks on government loans. 

Th ere have been some wide variations in interest 

rates over the last 37 years. Therefore instead of select

ing one arbitrary discount rate three were chosen. The 

three discount rates chosen for this study were one percent, 

six percent, and 12 percent. 

Education Cost-Benefit Studies 

It is time now to turn to some specific cost-benefit 

studies to see if the concept of human capital has matured 

to the point of being a legitimate micro-cost benefit 

decisionmaking tool. 

In 1935 j» R« Walsh (1935, pp. 255-285) generalized 

that the more advanced and prolonged the educational require 

ments, the more certain the decisionmaking criterion would 

be that of return on investment. Thus, he postulated that 

professional education resembled capital very closely. To 

test the conclusions, Walsh examined the earnings through 



life of men of various grades of education with particular 

emphasis on the earnings of doctors, lawyers, and engineers. 

He wanted to know if they got back more or less than they 

put into qualifying themselves. Walsh used a four percent 

discount rate to determine value of future earnings for 

comparison with the costs of education. However, his study 

went virtually unnoticed until after World War II. 

In 1945 Friedman and Kuznets published a much more 

elaborate study of incomes of doctors, dentists, lawyers, 

certified public accountants and consulting engineers. The 

rate of discounting to determine the present value of income 

streams was four percent. The rate of return was higher for 

physicians than dentists. In addition the authors suggested 

there are monopolistic restraints on entry into the higher 

paying professions. The work was attacked but (even though 

a pioneer study) it did demonstrate that something could be 

done with the approach (Friedman and Kuznets 1954/ P» 1-594). 

In an effort to apply human capital theory, Becker 

(1971, pp. 105-115) did a study entitled "Under-investment 

in Col lege Education," which was publ ished in I960. A major 

innovation in education economics used in this study was in

ternal rate of return analysis. This tool made it possible 

to determine what rate of return the average graduate made 

from his investment in college. Becker found that the rate 



of return was around the eight to nine percentage range, 

after accounting for differences in human abilities, which 

was about in line wit'i returns from other capital. There

fore, the fear that there was under-investment in college 

education could not be based on direct monetary returns 

from such investment. As a result of the study it was left 

to non-pecuniary benefits and external returns to carry the 

burden of justifying or refuting the claim that there is 

under-investment in college education. 

Using data from the 1940 and 1950 censuses Becker 

(1964, pp. 71, 153—156) determined in his major work on the 

topic, Human Capital, that the rate of return to the average 

college entrant is of the order of 10 or 12 percent per 

annum. In addition he pointed out that the return was some

what higher to the urban white male college graduate and lower 

to college dropouts, non-whites, women and ruraI dwellers. 

Giora Hanoch (1967/ PP« 310-329), noting the fact 

that higher earnings could be explained by differences other 

than education, used homogeneous groups in an effort to re

duce the error in explanation. His was a study of income 

differential by race and region measuring private rates of 

return. He determined that college dropouts (13-15 years 

vs. 12 years) showed the relatively low marginal rates of. 
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seven percent in the North and 11 percent in the South. 

Hanoch also determined that the internal rates of return 

for non-whites were generally quite low. 

Previous studies had been primarily concerned with 

the national picture and used national averages of incomes 

by educational level in order to derive their estimates. 

There have been a few regional studies but PsacharopouIos 

(1969, pp. 1—101) reduced the scope of his study to an indi

vidual state in an attempt to combine specific benefits of 

data derived from education in Hawaii to the specific costs 

of acquiring this education in Hawaii. In comparing the re

sults of his study with those of Hanoch, PsacharopouIos 

found that col lege graduates yielded two to three percentage 

points lower rate of return for Hawaii, which was 9-9 per

cent, as compared to 11 to 12.2 percent for the United States 

as a whole." Even at that the author concluded that invest

ment in human capital really paid in Hawaii. An additional 

conclusion was that the private rate of return exceeded the 

social rate of return. 

Roomkin (1973/ PP> 87-104) applied the cost-benefit 

approach in education for micro decisionmaking to a study of 

a remedial education program for disadvantaged adults in 

Milwaukee. He applied econometric techniques to data from 
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•the 1967 survey of economic opportunity to estimate the earn

ings gain to trainees as a result of improvement in their 

level of educational achievement. His was the usual approach 

of comparing the actual economic gain to trainees as deter

mined by comparing the post-training earnings of trainees 

with those of a comparable group of non-trainees. He found 

that both the expected and actual benefit levels were found 

to be unimpressive. Roomkin's contribution to micro decision

making, based on his study, was that there appears to be 

reasonable cause to re-examine the notion that shortrun edu

cational programs are economically rewarding for disadvantaged 

aduIts. 1 

Dissertations; Cost-Benefit Studies 

In a survey of the dissertation abstracts since 1966 

a number of education cost-benefit analyses were discovered. 

O'Rourke in Missouri in 1971 published a "Cost-Benefit Sub-

optimization Model for Manpower Training Investment Decisions 

in Community Colleges." His paper applied basic economic 

theory on the efficiency of resource allocation to manpower 

training investment decisions in community colleges. The 

model measured the costs and benefits for each project under 
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consideration to determine their value to society and were 

compared by reference to their discounted present value. 

O'Rourke considered the relevant costs to include 

the costs of equipment, instruction and support personnel, 

and lib rary services. Building space was treated on a renta 

basis. The opportunity cost of trainees was considered to 

be a cost for society. He also included in his costs stu

dent transportation. 

Benefits in this study were measured by the improved 

earning power of the trainee as the result of training. Ex

pected price changes due to inflation were not counted. 

The discount rate for obtaining the present value 

was based on the United States Government bond rate which 

O'Rourke considered proxy for time preference. 

He recommended that when there was an absence of cap 

ital rationing any project with positive net benefits be 

adopted. When interdependence makes certain combinations of 

projects mutually exclusive the combination with the highest 

net benefits should be chosen. 

In 1970 Patterson at the University of I I I inois pre

sented a dissertation entitled, "An Analysis of Costs and 

Benefits to Students for Technical Agribusiness Education." 

The stated purpose of the paper was to ascertain the private 



71 

costs for two years of post secondary technical education 

in agribusiness, and to analyze certain benefits that agri

business employees receive from two years of post secondary 

technical agribusiness education. 

He found that graduates of the technical agricul

ture programs who were employed in agriculture supply 

occupations were receiving significantly higher salaries 

than their high school classmates who had received no post 

secondary education. No differences were found between 

the primary population and the comparison populations re

garding job satisfaction and fringe benefits. 

In a dissertation publ ished in 1971 entitled, "A 

Cost Benefit Study of Vocational Education in Haverhill, 

Massachusetts," Downey of Boston College attempted to de

termine if investment of public funds in vocational 

education was desirable. The benefits and cost of voca

tional education and regular high school education were 

compared. He found that vocational education costs per 

pupil were higher than regular education but on the benefit 

side the vocational educated students received a $500 yearly 

premium over regular students. It took approximately nine 

years for the present value of extra benefits to be equivalent 



to the present value of the extra costs at the five percent 

rate of discount. 

He concluded that under favorable investment assump

tions the vocational program as a whole is a worthwhile 

public investment. Furthermore, he found that additional 

benefits should be assigned vocational education for pre

venting dropouts and for getting graduates into the job 

market faster on a full-time basis. 

In a dissertation entitled, "The Development of a 

Model for Utilizing the Techniques of Cost Benefit Analysis 

in the Evaluation of Vocational Programs," Gibson from the 

Uni versity of Kentucky in 1968 developed a model for utiI iz-

ing the techniques of cost-benefit analysis in the evaluation 

of vocational programs in the area vocational schools of 

Kentucky. The cost and benefit data resulting from the 

study were applied to a model for determining the ratio of 

monetary costs to monetary benefits of specific vocational 

programs. He discovered that eight of the 12 programs which 

were analyzed returned benefits in excess of the costs. 

Three of the programs returned more than eight times the 

original investment. He concluded from the study that there 

was a wide range of economic value among specific vocational 



programs and that there was a need for a continuing apprais

al of the costs and benefits of specific vocational programs. 

Model Summary of Cost-Benefit 
Analysis of Nursing Education at 
Mesa Community College 1973-1974 

There are two types of rates of return to investment 

in education, depending upon the point of view of the inves

tor: the social rate of return and the private rate of return 

Table 1 gives a summary of the benefits and costs used to 

determine the rate of return for each. 

Benefits in each case are broken down into two time 

periods: those earnings received while in school from part-

time employment and those earnings received while in the 

labor force. The part-time earnings are a necessary ingre

dient since they lower the opportunity cost of studying by 

that amount. On the cost side of the cost-benefit summary, 

the direct costs have been separated from the indirect costs. 

Direct costs represent the outlays for schooling purposes, 

such as travel costs, books, and fees paid by students. 

When the social estimation of the rate of return is desired 

the total schooling cost must be taken into account, not just 

the ones borne by the individual. These represent the actual 

costs of running a school on an annual flow per student basis 
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TABLE 1. Educational Cost-Benef i t Account i nq 

PRIVATE 

Benef its Cost s 

Wh i1e in Schoo1 D i rect 
Part-time After Tuition and 
Tax Earn i ngs Incidental School 

Cost s 

While in Labor Force 1nd i rect 
After Tax Earnings Foregone After 

Tax Earn i ngs 

SOCIAL 

Benef i ts Cost s 

Wh i1e in Schoo1 D i rect 
Part-time Before Total School i ng 
Tax Earn i ngs Cost s 

While in Labor Force 1nd i rect 
Before Tax Earnings Foregone Before 

Tax Earn i ngs 

Foregone Interest 
From Alternative 
I nvestment 
Poss i b i I i t i es 

These costs include such items as teachers' salaries, audio 

visual and library expense, maintainance and operation ex

pense, administrative overhead and depreciation on capital. 

The indirect costs represent the foregone earnings 

of individuals while in school and the foregone interest on 

money invested in school plant rather than other uses. 
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Admittedly there are other opportunity costs. In the lit

erature they are acknowledged but ignored because of the 

complexity of computation. Witmer (1972, p. 114) says 

these i ncIude: 

. . . Income taxes students would con
tribute were they fully employed, the 
income taxes professors wouId contribute 
were they employed at salary levels typical 
of alternate employment open to them, the 
contributions of college and university 
spending in the local economy, the exemp
tion from corporate income taxes by higher 
educational institutions. 

The foregone earnings in the case of the I icensed practical 

nurse student are equal to the amount a high school graduate 

could make working full-time. In the case of the registered 

nurse student the foregone earnings are equal to the income 

of a high school graduate the first year and are equal to 

the income of a licensed practical nurse for the second year 

It is necessary to combine the direct costs with the 

indirect costs to give total costs of nursing education. 

Since the part-time earnings while attending school lower 

the opportunity cost of school ing by that amount, they are 

subtracted from total costs to give the cost figure used to 

compute the cost of education. To complete the cost-benefit 

equation it is necessary to determine the income differentia 
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from the additional income earned as a result of the addi

tional education. 

The cost-benefit analysis was made using the internal 

rate of return and finding present value. The internal rate 

of return was computed using the herein compiled cost-benefit 

data by iteration on a Hewlett Packard 2000 computer. The 

code used for this purpose was adapted from ZER01N, written 

by Dekker (1969). 

The following equation was solved for r to obtain 

the internal rate of return of the stream of additional in

come from one year of schooling i.e., when comparing the 

licensed practical nurse to the high school graduate and the 

registered nurse to the licensed practical nurse. 

J5 £ (l + r)-* = C 

The following equation was solved for r to obtain 

the internal rate of return of the stream of additional in

come from two years of school i.e., when comparing the 

registered nurse to the high school graduate. 

.  0  £  =  C  +  D ( l  +  r ) ~ '  
-6=2 

In both formulas B is equal to the income differen

tial between the levels of education analyzed, C equals the 
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cost of the first years education, D equals the cost of the 

second years education and N equals the number of years the 

income stream was discounted, and r equals the rate of return. 

The present value of the stream of additional income 

minus costs attributed to one year of school ing was computed 

by using the formula 

L 

p v ^  i  L ' + ^ y  -  c  
t - i  

The present value of the stream of additional income 

attributed to two years of schooling was computed by using 

the formula 

PV = B  X ( J + r ) ' *  - C - D  ( !  +  r ) - /  

In each formula B is equal to the income differen

tial, C equals the cost of the first years education, D 

equals the cost of the second years education, N equals the 

number of years the income stream was discounted, and r 

equals the discount rate. 

It should be noted that all values are discounted 

to the year of entry into college. 

The private internal rate of return and the private 

present value were computed on the basis of after tax income. 

The social rate of return and social present value were 
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computed on the basis of before-tax income. The three income 

categories were zero dependents, one dependent, and four de

pendents. The three income levels compared were the licensed 

practical nurse compared to the high school graduate, the 

registered nurse compared to the licensed practical nurse, 

and the registered nurse compared to the high school graduate. 

The rate of return was determined for a number of 

different years. On the basis of the age data obtained 

for the students enrol led it was determined that the mean 

age of the graduating registered nurse was 29 and the licensed 

practical nurse, requiring one less years work, would have 

a mean age of 28. Therefore, the number of years before 

retirement at age 65 would be 36 for the registered nurse 

and 37 for the Iicensed practical nurse. Thus 36 and 37 

years were chosen as the maximum number of years to discount 

to determine rates of return. 

Instead of adopting an arbitrary rate that could 

possibly become outdated quickly a series of interest rates 

were chosen. They were one percent, six percent and 12 

percent. This also makes possible the examination of the 

sensitivity of results to interest rates. 

Recognition was given to the necessity of making ad

justments to the data because of the influence of factors 
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other than education on the income differential. Rather than 

making first an upward adjustment for secular increase in 

income and then a downward adjustment for the influence of 

ability and other factors no adjustment will be made since 

they offset each other. This is supported by Hines et al. 

(1970, p. 335). 

There will be no imputation of the opportunity cost 

of taxes because of their complexity. See Witmer (1972, p. 

114). 

Also, since there appears to be considerable doubt 

as to whether the consumption costs outweigh benefits there 

wiII be no adjustment and al I costs wi I I be considered as 

investment in the education. Likewise no adjustment will be 

made for mortal ity since by so doing in other papers the 

effect has been negligible. 

Th ere has been considerable criticism of cost-benefit 

analysis because of the problems involved in quantification 

of social benefits. Musgrave (1969, pp. 800-801) points out 

however that education is not a final social good but rather 

an intermediate social good i.e., a good which enters into 

the production of further output. This makes it possible to 

measure the benefit of the social good in terms of the market 
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price or additional income attributable to the additional 

education. 

Musgrave's argument has not been universally ac-
\ 

cepted therefore the social benefits will be considered the 

additional before tax income of the students who obtain the 

nursing degree in excess of the before tax incomes of those 

who do not attend college. Becker's (1964, P- 118) justi

fication for this procedure is adopted. He explains that it 

gives a first approximation of the social benefits that ex

ceed private benefits because tax payments are one kind of 

external economy. 



CHAPTER 4 

MONETARY RATE OF RETURN TO NURSING 
EDUCATION AT MESA COMMUNITY COLLEGE 

The Maricopa County Community College District 

has been anxiously engaged in developing a Cost Analysis 

Management System for the district. Mr. A. W. Flowers, 

Executive Vice-President for Business Services for the 

district stated in the D i str i ct Facu11 y News Iette r of 

July, 1974: 

Over the past 2-3 years, staff time has been 
devoted to the development of a Cost Analysis 
Management System. The goal has been to develop 
a refined cost accounting system which would in
clude enough basic elements to enable the future 
development of evaluative criteria to be applied 
to the educational product. 

A Management system involves three major com
ponents: Cost (Quantitative, meaningful data, 
historical in nature), Analysis (evaluation of 
data and their meanings), and Management (insti
tution of decisions based upon the interpretation 
of the data). 

Management decisions, of necessity, have con

tinued to be made, but not necessarily based upon 
properly developed, meaningful, educational cri
teria. The district is now ready to cooperatively 

81 
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develop an evaluation system which will enable the 
merging of all three component parts into a work
able system. 

Mr. Flowers reflects the concern of many modern edu

cators over the problem of accountability. Even though he 

is asking for a cost accounting management system he empha

s i z e s  t h e  n e c e s s i t y  o f  a n a l y s i s  a n d  m a n a g e m e n t  w h i c h  w i l l  

still make decisions based on information beyond that which 

can always be quantified, such as political reality. 

The primary concern of cost accounting done in the 

district in response to the administrative charge deals with 

teacher's salaries, operation and maintainance, audio visual 

and library, and administrative overhead. These are yearly 

expenses which the district controls and which require strict 

accountability. However, this omits the cost of capital as 

measured by the annual depreciation of the physical plant 

and the opportunity cost of interest foregone because the 

money is invested in the school plant rather than in its 

next best use. In addition, the student has direct expenses 

such as books, transportation, college entrance fees, and 

indirect expenses which include salary foregone. 

To complete the evaluation of the use of district 

funds some provision must be made to determine a rate of 

return. As developed in the review of the literature, the 



accepted practice to determine the rate of return to human 

capital is to determine the income differential earned be

cause of the education increment, and discount it back the 

number of years that the person would be in the work force. 

Direct Student Costs of Schooling 

The d irect student costs considered in this paper 

are transportation, books, college entrance fees and a mis

cellaneous category that includes uniform, insurance, 

graduation expense and other incidental items. 

The transportation cost for the nursing student in

volves transportation to and from school as well as to an 

assigned hospital for practical experience each semester. 

The mileage was determined by locating the address of each 

nurse on a map and then foI lowing the most direct route to 

the school and the hospitals. After the mileage was deter

mined for each nurse the arithmetic mean was computed which 

was then multiplied by 12 cents a mile to determine the cost 

of transportation. 

The cost of the books used in the nursing curriculum 

was computed by adding the retai I cost of a I I the required 

books. This readily solved the problem since the curriculum 

i s structured w ith v i rtuaIIy no dev i at i on a I I owed. 



The registered nurse can complete her program of 66 

hours in four semesters; therefore, to determine the direct 

private costs the semester entrance fee at the rate of $>45 

each semester was used making a total of $180 for the four 

semesters. However, in the case of the social direct cost, 

to do this would have constituted double counting. The 

reason for the difference in treating the direct private 

cost and the direct social cost is because, of the $45 fee, 

$21 is used for student directed activities while the re

maining $24 is used to pay for some of the buildings. In 

this study a provision is made for determining the cost of 

capital, including the buildings financed by tax monies and 

student fees, which therefore eliminates the adding of the 

$24 as a direct cost at this point (Table 2), 

Direct and Indirect Social Costs of School i ng 

The direct and indirect social costs of schooling 

include the direct costs of the student as mentioned above 

plus the faculty salary costs, the maintainance and opera

tion costs, the audio visual and library costs, 

administrative overhead costs, capital costs and foregone 

interest costs. The student credit hours used to determine 

the direct costs were based on the 1973-74 enrolIment and 
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TABLE 2. College Expense Paid by Student. 

1 st ye a r 2nd year Two years 

Transportat i on $268 $268 $537 

Books 83 84 167 

College Entrance Fees-"" 90 90 180 

M i see 1 1 aneous""'" 120 120 126 

TOTALS $561 $562 $1010 

-"-The student pays $45 a semester but of that $21 goes to 
student activities, the remaining $24 is committed to 
paying off the bonds on some of the campus buildings. 

-"-"Includes uniforms, shoes, cap, scissors, insurance, 
medical exams, etc. 

and building usage except the nursing building. The nurs

ing building was not dedicated until the spring of 1974, 

so the first usage of the building began in that semester. 

Thus to compute student hours earned in the building for 

one year the spring 1974 class sizes and col lege enrol Iment 

were determined and then multiplied by two, with an adjust

ment to compensate for the usual circumstance of ten percent 

more students in the fall semester (Table 3). 

The faculty cost per student hour is a mean value 

obtained by taking the total faculty cost for a course and 

dividing it by the number of credit hours in all sections 

on the 45th day of the semester. 



TABLE 3- Student Hours of Schooling 1973-74 
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Locat i on 
Number of student 

credit hours 

Campus hours less nursing building hours 
(includes day and night classes).'"' 134, 387 

Nursing building hours""""' 

TOTAL 

6,494 

140,881 

""Based on actual enrol Iment 1973-74 school year. 

'"""'Based on actual 1974 spring enrol Iment figures and then 
doubled since building was dedicated spring 1974-

The procedure for determining the student credit 

hour cost of operation and maintainance, audio visual li

brary and administrative overhead was to divide each of the 

above categories of expense by the total number of student 

credit hours earned at Mesa Community College in the school 

year 1973-74- The assumption for this being that each stu

dent credit hour earned required an equal amount of each of 

the categories. For a summary of the direct costs of fac

ulty salaries, operation and maintainance, audio visual 

library, and administrative overhead see Tables 4 and 5-

Capital Cost 

The cost of capital is a major part of the total 

cost of schooling which cannot be ignored. As such some 



TABLE 4- Registered nurse curriculum direct social costs of faculty 
salaries, operation and maintainance, audio visual and 
library and administrative overhead per student credit hour. 

Course 
Numbe r 

Student 
Cred i t 
Hour 

Facu1ty 
Sa1 a ry 

Operat i on 
and 

Ma i nta i nance 

Audio 

V i sua 1 
L i brary 

Adm i n i strat i ve 
Overhead 

Tota 1 
Cost Per 
C 1 a s s*" 

NU 101 9 $30.69 $5.55 $8.96 $3-50 $438.30 

NU 102 9 92.21 5-55 8.96 3-50 991-98 

NU 208 9 56,41 5-55 8.96 3-50 669-78 

NU 209 9 55.01 5-55 8.96 3-50 657.18 

B1 201 4 23-32 5-55 8.96 3-50 165-32 

B1 202 4 27.89 5-55 8.96 3.50 183-59 

B1 103 4 46.25 5-55 8.96 3-50 257.04 

PY 101 3 11.67 5-55 8.96 3.50 89-04 

EN 101 3 19.59 5-55 8.96 3.50 112.80 

PY 240 3 11.32 5-55 8.96 3.50 87-99 

EN 102 3 18.49 5-55 8.96 3-50 109.50 

SO 101 3 7.97 5-55 8.96 3-50 77-94 

SE 100 3 19.46 5-55 8.96 3-50 112.41 

TOTAL 66 $3952.87 

'"'Total cost per class is computed by multiplying the cost per student credit 
hour in each category by number of credit hours in each class and adding the 
products. 



TABLE 5- Licensed practical nurse curriculum direct costs of faculty 
salaries, operation and maintainance, audio visual library 
and administrative overhead per student credit hour. 

Stude nt Operat i on Audio Tot a 1 
Course Cred i t Facu11 y and V i sua 1 Adm i n istrat i ve Cost Per 
Number Hour Sa1ary Ma i nta i nance L i brary Ove rhead C 1 ass'::" 

NU 101 9 $30.69 $5-55 $8.96 $3-50 $438.30 

NU 102 9 92.21 5.55 8.96 3-50 991-98 

EN 101 3 19-59 5-55 8.96 3-50 112.80 

Bl 201 4 23.32 5.55 8.96 3-50 165.32 

B1 202 4 27.89 5-55 8 . 9 6  3-50 183-59 

PY 101 3 11.67 5-55 8.96 3-50 87.94 

TOTAL 32 $1979.98 

"""Total cost per class is computed by multiplying the cost per student credit 
hour in each category by number of credit hours in each class and adding 
the products. 

oo 
oo 
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provision needed to be made to include it in the total cost 

of education. Mesa Community College is a relatively new 

campus with all of its construction having been accom-

pl  i s h e d  i n  t h e  l a s t  n i n e  y e a r s  w i t h  t h e  n u r s i n g  b u i l d i n g  

dedicated in the spring of 1974- Thus to compute the cap

ital cost it was a re I ativeIy easy matter to separate out 

t h e  n u r s i n g  c a p i t a l  c o s t s  f r o m  t h o s e  o f  t h e  o l d e r  b u i l d i n g s  

Although most courses in the nursing program are 

taught in the nursing building, the program does include 

courses offered in other bui I dings such as science, Engl ish 

psychology, and humanities. 

Following the recommendations from the Maricopa 

County Community College District office, a 40 year life 

was assumed for the equipment. Straight line depreciation 

was used because in the acquisition of a building a bundle 

of economic services is acquired and as the services are 

used the bundle diminishes. If the rate of use is the same 

each year or the services received are the same each year 

the costs should therefore be the same. 

The capital cost per student credit hour earned in 

the nursing building was computed by dividing the total de

preciation for the building and equipment by the number of 
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credit hours earned in the building (Table 6). The capital 

cost per student credit hour determined for the other build

ings was based on the total building investment at Mesa 

Community College on September 15, 1973- The cost per stu

dent credit hour was computed at $3-77 (Table 7 ) « 

However, since the buildings on which this figure 

was computed were built during a time span in which there 

was considerable inflation the $3-77 figure would be a low 

estimate. Therefore an estimated replacement cost figure of 

$32 per square foot supplied by the district planning and 

bu i I d ing department was used to derive an estimated capital 

cost per student credit hour in the spring of 1974, the 

semester in which the nursing building was first used. 

Thus following the same procedures and making the 

same assumptions an estimated capital cost per student cred

it hour of $4-69 was derived (Table 8), This figure is 20 

percent larger than when the capital cost was figured on 

actual costs. This figure makes allowance for considerable 

inflation in the estimated capital cost per student credit 

hour and thus was used in this study rather than the lower 

actual cost. 

For a summary of the capital cost of the first year 

of the registered nurse program which is the equivalent of 



TABLE 6. Cap i taI Cost of Nursing Education. 1973 Nursing Building Value. 

Total cost of nursing building and equipment $743,779 

Equipment $595,023 

Bu i Id i ng 148,756 

Equipment depreciation @ 5 years 

$148,756 -j- 5 — $29,751 annual depreciation 

Building depreciation @ 40 years 

$595,123 + 40 = $14, 87 6 annual depreciation 

$44,627 TOTAL DEPRECIATION 

Total credit hours earned Cost per student 
Total depreciation in nursing building" credit hour 

1,627 -h 6494 = $6.87 

vO 



TABLE 7• Capital Cost of Nursing Education. 1973 Estimated Campus 
Replacement Value Less Nursing Building. 

Total building investment less nursing building 

on August 15, 1973 $8,445,543 

Equipment $1,689,109 

Buildings 6,756,434 

Equipment depreciation @ 5 years 

$1,689,109 5 = $337,822 annual depreciation 

Building depreciation @ 40 years 

$6,756,434 "s- 40 = $168, 911 annual depreciation 

$506,733 TOTAL DEPRECIATION 

Total credit hours earned Cost per student 
Total depreciation excluding nursing building credit hour 

$506,733 -s- 134,388 = $3.77 

vO 
to 



TABLE 8. Capital Cost of Nursing Education. 1973 Estimated Campus 
Replacement Value. 

Total estimated replacement value of buildings and equipment 
less nursing building @ $32 per square foot $10,499,280 

Equipment $2,099/856 

Buildings 8,399,424 

Equipment depreciation @ 5 years 

$2,099,856 5 = $419,971 annual depreciation 

Building depreciation @ 40 years 

$8,399,424 -5- 40 = $209,986 annual depreciation 

$629,956 TOTAL DEPRECIATION 

Total credit hours earned Cost per student 
Total depreciation excluding nursing building credit hour 

$629,956 -f- 134,388 = $4.69 
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the licensed practical nursing program see Table 9- The cap

ital cost of the second year's work for the registered nurse 

is summarized in Table 10. 

TABLE 9- Capital Cost (1st year) . 

Number of 
credit hours 
earned i n 
bu i I d i ng 

Cost per 
student 
credit Total 
hour Cost 

Nurs i ng building 18 

Campus building less nursing 
building at replacement 
cost 14 

TOTALS 32 

i.87 $123.66 

4.69 65 • 66 

$189.32 

TABLE 10. Capital Cost (2nd year) » 

Number of Cost per 
Credit hours student 
earned in credit Total 
bu i I d i ng hour Cost 

Nursing building at 
or i g i na1 cost 18 $6.87 $123 .66 

Campus building less 
nursing building at 
replacement cost 16 4-69 75 .04 

TOTALS 34 $198 .70 

Since one of the desired comparisons was a rate of 

return for the registered nurse compared to the income of a 



high school graduate both year's capital costs were added 

together with the results summarized in Table 11. 

TABLE 11. Capital Cost (2 years). 

Number of Cost per 
credit hours student 
earned in credit Total 
building hour Cost 

Nursing building at 
or i g i na1 cost 36 $6.87 $247 • 32 

Campus building less 
nursing building at 
replacement cost 30 4-69 140 

o
l
 

i 

TOTALS 66 O
O

 
0
0
 

0
0
 

.02 

Interest Cost 

The campus at Mesa Community College has millions 

of do I lars invested in the physical plant as we I I as the 

land, landscaping, and parking lots. The money tied up in 

this manner has an opportunity cost. It could have been 

invested elsewhere and the interest could have been accu-

muIated. 

In the endeavor to determine an interest rate that 

would represent a valid social cost it soon became apparent 

that to make a choice would necessitate some wide latitude. 
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Since the discounting for this study required looking into 

the future for up to 37 years, the determination was made 

to ascertain the fluctuation in interest rates over the 

past 37 years. Since such a wide variation existed, three 

different rates for computing interest foregone and dis

counting were used. This choice would thus a I low the person 

faced with a decision to make, whether he be an adminis

trator, student or counselor, with a rate of return that 

may be expected to prevail at the time the decision had to 

be made. The rates chosen were one percent, six percent, 

and 12 percent. In addition, by using various rates the 

sensitivity of results to interest rates could be examined. 

The interest foregone was computed on three sepa

rate groupings of capital: the nursing building, ail other 

campus buildings, and the land, landscaping, and parking 

lots. For each of these a cost per student credit hour 

was computed using each of the three chosen interest rates 

of 12 percent, six percent, and one percent. The midyear 

value of the buildings for which there would be depreciation 

was used. The value given the land, landscaping, and park

ing lots was the current (spring 1974) value of purchasing 

the land and doing the landscaping and building the parking 
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lots as estimated by the planning and building department 

of the college district. 

The interest cost per student hour for the campus 

build ings is summarized for each of the three interest 

rates in Table 12. The summary for the interest cost of 

the nursing building is found in Table 13 and Table 14 

summarizes the interest cost per student credit hour for 

the nursing building interest cost of the land, landscaping, 

and parking lots. 

The cost of interest foregone was computed in three 

stages. First: it was computed for a cost of the first 

year of the curriculum which is the interest cost for edu

cating a licensed practical nurse. With an interest rate 

of 12 percent the interest cost per student was $508.96 

(Table 15). With an interest rate of six percent the in

terest cost was $254-80 (Table 16), and at one percent the 

interest cost was $42.46 (Table 17). Second: the opportu

nity cost of interest was computed for the second year of 

the nursing curriculum which is the additional cost for a 

registered nurse degree beyond the Iicensed practical nurse 

requirements which can be met in one year. When the 12 

percent interest rate was used the cost was $536-00 (Table 

18). With an interest rate of six percent as the criterion 



TABLE 12. Computation of Interest Foregone for Campus 
Buildings Less Nursing Bu i I d i ng • 

Estimated replacement value of all campus buildings and equipment except the 
nursing building computed @ $32 per square foot. 

Estimated value at beginning of year §10,499,280 
Depreciation for year - 629, 957 

Value at year end $ 9,869,323 

Value at year end $ 9,869,323 
Estimated value at beginning of year +10,499,280 

$20, 368, 603 

$20, 368, 603 2 = $10, 184,302 or the mid-year 
value of buildings and equipment 

Tot a 1 Number of Credit 

M i d-year 1 nterest 1 nterest Hours Earned 1n Interest Cost 
Va 1 ue Rate Cost Campus Building""" Per Credit Hour 

$10,184,302 X 12% = $1,222,116 -f- 134, 388 $9.09 

10,184,302 X 6% 611,058 -r- 134,388 4-55 

10,184,302 X 1% 101,843 134,388 0.76 

'""1973-74 school year 

vo 
00 



TABLE 13- Computation of Interest Foregone, for Nursing Building. 

Opportunity cost of interest computed on mid-year value for the 6,494 
credit hours earned in the nursing building. 

Beginning of year value $743/779 
Depreciation for year - 44, 627 

Value at year end $699,152 

Value at year end $699,152 

Beginning of year value + 743,779 

$1,442,931 

$1,442,931 2 = $721,466 or the mid-year value 

M i d-year 
Va 1 ue 

1 nterest 
Rate 

Tota 1 
1 nterest 
Cost 

Number of Credit 
Hours Earned 1n 
Nursing Building""' 

Interest Cost 
Per Credit Hour 

$721,466 X 12% $86,476 -5- 6,494 $13-33 

721,466 X 6% 43, 288 -s- 6,494 6.67 

721,466 x 

II T~
H 

7,215 - 6,494 1.11 

"""1973-74 school year 

\o 
\o 



TABLE.14. Computation of Interest Foregone for the Land, 
Landscaping and Parking Lots. 

Current 
Rep 1acement 
Va 1 ue 

Number of Credit 
Hours Earned At 
M. C . C . -

I nterest 
Cost Per 

Credit Hour 

$5,207,000 x 12% = $624,840 140,882 $4.43 

5,207,000 x 6% = 312,420 140,882 2.22 

5,207,000 x 1% = 52,070 140,882 0.37 

'""1973-74 school year 



TABLE 15' Opportunity Cost of Interest Foregone in 
Nursing Curriculum at 12% Interest (1st year). 

CumuI at i ve 
Credit Interest Cost Interest 
Hours Per Student Cost Per 

Location Earned Credit Hour Student 

Nurs i ng bu i 1d i ng 18 $13-33 $239 .94 

Other campus 
bu i1d i ngs" 14 9. 09 127 .26 

Land, parking lot 
and 1andscap i ng 32 4. 43 141 .76 

TOTAL $508 .96 

"""At estimated 1974 replacement value 

TABLE 16. Opportunity Cost of Interest Foregone in 
Nursing Curriculum at 6% Interest (1st year). 

Cumu1 at i ve 
Cred i t Interest Cost 1 nterest 
Hours Per Student Cost Per 

Locat i on Earned Credit Hour Student 

Nurs i ng bu i 1d i ng 18 $6. 67 $120.06 

Other campus 
bu i 1 d i ngs "- 14 4-55 63.70 

Land, pa rk i ng 1ot 
and 1andscap i ng 32 2.22 71.04 

TOTAL $254.80 

-"'At estimated 1974 replacement value 
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TABLE 17. Opportunity Cost of Interest Foregone in 
Nursing Curriculum at 1% Interest (1st year). 

Locat i on 

Cred it 
Hours 
Earned 

Interest Cost 
Per Student 
Credit Hour 

Cumu1 at i ve 
1 nterest 
Cost Per 
St ude nt 

Nurs i ng building 18 $1.11 $19-98 

Other campus 
bu i 1 d i ngs""' 14 0.76 10. 64 

Land, parking lot 
and landscaping 32 0.37 11.84 

TOTAL $42.46 

•-'At estimated 1974 replacement value 

TABLE 18. Opportunity Cost of Interest Foregone in 
Nursing Curriculum at 12% Interest (2nd year). 

Locat i on 

Cred i t 
Hours 
Earned 

Interest Cost 
Per Student 
Credit Hour 

Cumu1 at i ve 
1nte re st 
Cost Per 
Student 

Nursi ng building 18 $13-33 $239.94 

Other campus 
bu i 1 d i ngs"" 16 9-09 145-44 

Land, parking lot 
and landscaping 34 4.43 150.62 

TOTAL $536.00 

-"-At estimated 1974 replacement value 
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of measurement of interest foregone the cost was $268.34 

(Table 19)- By using one percent as the rate the foregone 

interest cost was computed at $44-72 (Table 20). Third; a 

cost for both years was determined to give a cost to com

pare the rate of return for the registered nurse graduate 

compared to a high school graduate. At 12 percent interest 

the total cost was $1044»97 (Table 21). At six percent 

interest the total cost of interest foregone was $523-14 

(Table 22), and for one percent interest the cost of $87.18 

was computed (Table 23). 

TABLE 19- Opportunity Cost of Interest Foregone in 
Nursing Curriculum at 6% Interest (2nd year). 

Locat i on 

Cred i t 
Hours 
Earned 

Interest Cost 
Per Student 
Credit Hour 

Cumu1 at i ve 
1 nterest 
Cost Per 
Student 

Nursing bu i 1d i ng 18 $6.67 $120.06 

Other campus 
bu i 1 d i ngs";:" 16 4.55 72.80 

Land, parking lot 
and landscaping 34 2.22 75.48 

TOTAL $268.34 

-"'At estimated 1974 replacement value 
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TABLE 20. Opportunity Cost of Interest Foregone in 
Nursing Curriculum at 1% Interest (2nd year). 

Locat i on 

Cred i t 
Hours 
Earned 

Interest Cost 
Per Student 
Credit Hour 

Cumu1 at i ve 
1 nterest 
Cost Per 

• Student 

Nurs i ng building 18 $1.11 $19.98 

Other campus 
b u i 1 d i n g s "' 16 0.76 12.16 

Land, parking lot 
and landscaping 34 0.37 12.58 

TOTAL $44.72 

-"'At estimated 1974 replacement value 

TABLE 21. Opportunity Cost of Interest Foregone in 
Nursing Curriculum at 12% Interest (2 years). 

Locat i on 

Cred i t 
Hours 
Earned 

Interest Cost 
Per Student 
Credit Hour 

Cumu1 at i ve 
1 nterest 
Cost Per 
Student 

Nurs i ng bu i1d i ng 36 $13-33 $479-88 

Other campus 
bu i 1 d i ngs";:' 30 9-09 272.70 

Land, parking lot 
and landscaping 66 4-43 292.39 

TOTAL $1044.97 

•*At estimated 1974 replacement value 
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TABLE 22. Opportunity Cost of Interest Foregone in 
Nursing Curriculum at 6% Interest (2 years). 

Cumu1 at i ve 
Cred i t Interest Cost 1 nterest 
Hours Per Student Cost Per 

Locati on Earned Credit Hour Stude nt 

Nurs i ng building 36 $6,67 $240.12 

Other campus 
bu i 1 d i ngs"::" 30 4.55 136.50 

Land, parking lot 
and 1andscap i ng 66 2.22 146.52 

TOTAL $523.14 

'""At estimated 1974 replacement value 

TABLE 23. Opportunity Cost of Interest Foregone in 
Nursing Curriculum at 1% Interest (2 years). 

Cumu1 at i ve 
Cred i t Interest Cost 1 nterest 
Hours Per Student Cost Per 

Location Earned Credit Hour Student 

Nursi ng building 36 $1.11 $39.96 

Other campus 
bu i 1d i ngs" 30 0.76 22.80 

Land, parking lot 
and 1andscap i ng 66 0.37 24-42 

TOTAL $87.18 

"x"At estimated 1974 replacement value 
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In summary the private and social direct costs 

used to determine the social rate of return vary and thus 

require explanation in only two categories. The miscel

laneous category varies because once the costs of the 

uniform, shoes, scissors, and induction dues have been 

paid they can be used for more than one year. Thus for 

the registered nurse, miscellaneous costs do not double as 

the other categories of costs very nearly do. Hence, when 

the licensed practical nurse is compared to the high school 

graduate and the registered nurse is compared to the Ii-

censed practical nurse all expenses required are charged to 

the one year and are very nearly equal to the registered 

nurse's miscellaneous costs. 

The other category that varies in this study is 

the opportunity cost of interest since three alternate rates 

of interest are used to compute cost. The first year direct 

private and social costs are respectively $2725, $2938, and 

$3192 when based on the interest rates of one percent, six 

percent, and 12 percent. The corresponding second year in

terest costs are $2730, $2953/ and $3221 and for the two 

years combined the opportunity costs are $5311 at one per

cent, $5777 at six percent and $6299 when computed with a 

12 percent interest rate. For a complete summary see 

Table 24-



TABLE 24* Direct Costs, Private and Social, computed with 
12%, 6%, and 1% Interest Rates. 

FIRST YEAR SECOND YEAR TWO YEARS 

1% 6% 12% 1% 6% 12% 1% 6% 12% 

Transportat i on 268 268 268 269 269 269 537 537 537 

Books 83 83 83 84 84 84 167 167 167 

College Entrance 
Fees 42 42 42 42 42 42 84 84 84 

M i see 1 1aneous 120 120 120 120 120 120 126 126 126 

Faculty Salaries 1404 1404 1404 1360 1360 1360 2764 2764 2764 

Operation and 
Ma i nta i na nee 178 178 178 188 188 188 366 366 366 

A.V. L i bra ry 287 287 287 304 304 304 591 591 591 

Adm i n i strat i ve 
Overhead 112 112 112 119 119 119 231 231 231 

Capital 189 189 189 199 199 199 388 388 388 

1nterest 42 255 509 45 268 537 87 523 1045 

TOTALS $2725 2938 3192 $2730 2953 3221 $5311 5 777 6299 
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Indirect Student Costs 

The indirect student cost for nursing students was 

computed as the income they could have earned had they 

worked full-time rather than going to school. Following 

the lead of Becker (1964, p. 118) the income used to deter

mine private returns was income after taxes and the social 

returns were based on income before taxes. The taxes in

cluded in this study are the federal income tax, the Arizona 

state income tax, the state and local housing property tax, 

and the state and city sales taxes. 

Because of the wide variation in possible circum

stances of those completing the nursing curriculum in terms 

of family responsibility, severa I alternative federal and 

Arizona state income tax situations were computed. In many 

cases the nurse's income is a second income; therefore, the 

family income increases with no additional exemptions. 

Thus the federal and state income taxes for this situation 

were computed by using the standard deduction and no exemp

tions. Some of the nurses are unmarried when they graduate 

and thus become wage earners for the first time. For this 

group both income taxes were computed with one exemption 

and a standard deduction. To provide for the married woman 

who may find it necessary to provide for a family the two 
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income taxes were computed for a family with four exemp

tions and the standard deduction (Table 25). This 

certainly does not take into consideration all categories 

or circumstances but does make possible a variety of situ

ations that give some indication of the sensitivity of the 

tax effect on income. 

The property tax was computed on the basis of es

timates of housing property taxes as a percent of income, 

by income class in the United States as computed by the 

Joint Economic Committee (1968, p. 19). The nurse with 

zero exemptions was assumed to be adding a second income. 

With the two incomes the total income for the family, in 

the case of the registered nurse and I icensed practical 

nurse, was assumed to fa I I within the $10,000 to $15,000 

range. The estimated percent of income going to property 

tax in part-time work was estimated at 1.8 percent. 

To compute property taxes for the family situations 

of one exemption and four exemptions the nurse's income was 

assumed to be the only source of income and the percent of 

income going to property tax was based on the single in

come. For the registered nurse 1.8 percent was used, for 

the licensed practical nurse 1.8 percent was also used, 



TABLE 25- Tax Effect on Income 

1ncome Taxes Based on Income After Taxes 
Before Exempt i ons""' of Exemptions of 
Taxes 0, 1, 4 0, 1, 4 

LICENSED PRACTICAL 
NURSE $6156 

Federal Income Tax $1013 684 240 
State 1ncome Tax 125 68 30 
Property Tax 98 129 129 
State and City Sales Tax 102 102 155 State and City Sales 

$1328 $983 $554 

HIGH SCHOOL GRADUATE $4416 

Federal Income Tax $685 502 109 
State 1ncome Tax 81 30 0 
Property Tax 71 110 110 
State and City Sales Tax 81 81 127 State and City Sales 

$918 $723 $346 

PART-TIME EARNINGS 
WHILE IN SCHOOL $1336 

Federal Income Tax $199 0 0 
State Income Tax 24 0 0 
Property Tax 24 110 110 
State and City Sales Tax 58 58 92 

$305 $168 $202 

$4828 5173 5602 

$3498 3693 4070 

$1031 1168 1134 

"""In each case the standard tax deduction was taken 
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fop the high school graduate 2.5 percent was used and for 

the part-time worker 8.5 percent was used (Table 25). 

The state sales tax was taken from the 1974 op

tional state sales tax tables developed by the Internal 

Revenue Service. The city sales tax was added by increas

ing the state sales tax by one-fourth. The Arizona state 

sales tax is four percent and the city sales taxes in 

Maricopa County are one percent (Table 25). 

The indirect student costs for a student seeking a 

licensed practical nurse degree was considered the income 

she/he could have earned had she/he worked at the best 

available alternative job. The figure used for this pur

pose was $4416 which is the arithmetic mean of before-tax 

salaries available to female high school graduates in 23 

typica1 jobs in Maricopa County. The after-tax figures of 

each income category are summarized in Table 25. 

In the case of the student seeking a registered 

nurse degree, her indirect costs were considered to be the 

income foregone as a result of not taking a job available 

to a high school graduate the first year and for the second 

year the salary foregone of a Iicensed practical nurse. 

This was done because the arrangement of the nursing cur

riculum allows a nurse to be certified as a licensed 
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practical nurse after the first year's work is completed; 

hence, the student could have been employed at the higher 

salary of the licensed practical nurse the second year. 

Benefits While in School 

The benefits students receive while in school in

clude that income earned on part-time or full-time jobs 

during the course of obtaining an education. The mean in

come earned by students in the nursing curriculum at Mesa 

Community College for the years 1972-73 and 1973-74 was 

determined by a written questionnaire given to the students 

during class time in April 1974. The findings of the ques

tionnaire, personally administered, were that the mean 

income of the nursing student was $1336 per year. This 

amounts to approximately 30 percent of the mean income of 

$4416 available to the female high school graduate from 23 

typical jobs available in Maricopa County in the spring of 

1974 (Tables 26 and 27). 

TABLE 26. Benefits While in School. Part-time Before-Tax 
Earnings While Attending Nursing School. 

Two year student (R.N.) $2672 

Second year student (R.N.) 1336 

One year student (L.P.N.) 1336 
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TABLE 27• Benefits While in School. Part-time After-
Tax'"' Earnings Wh i I e Attending Nursing School. 

Number of Exemptions 0 1 4 

Two year student $2070 $2336 $2268 
(R.N.) 

Second year student 1031 1168 1134 
(R.N.) 

One year student 1031 1168 1134 
(L.P.N.) 

"""Taxes included are Federal income tax, Arizona state 
income tax, housing property tax, state and local 
saIes tax. 

Becker (1964, p. 170), in his book Human Capital , 

determined that for the years 1952-53 col lege students in 

the United States working part-time earned approximately 

25 percent of the amount of the high school graduates of 

the same age working full-time. The difference between 

Becker's estimate and the estimate obtained in this study 

could possibly be explained in part by the fact that the 

average age of the nursing student at Mesa Community Col lege 

was 26.9 years upon admittance to the program, allowing the 

person that was working to increase her income relative to 

what a beginner in the work force could earn. 
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Benefits While in the Labor Forces 

The benefits of nursing education were computed as 

the difference in income available to the nursing graduate 

compared to what she/he could have earned had she/he not 

received her/his degree and worked full-time. Rather than 

choose a specific job alternative a composite income was 

created for the high school graduate by taking the mean 

beginning income of 23 jobs available to a high school 

graduate in Maricopa County. A basic assumption was that 

the difference between the income available to the high 

school graduate and the nurse would continue through time 

to be the same amount. 

The problem of not being able to project whether 

or not a nurse graduate would seek employment in the field 

of nursing or in non-remunerative employment such as home-

making, or under compensated service in the armed forces, 

the peace corp, religious occupations, etc., was handled by 

assuming that the value of the service of these occupations 

is not the compensation offered but rather the cost of the 

opportunity foregone. Whether non-remunerative and under 

compensation truly represent society's valuation is debat

able. Anyway, the nurse who gives up nursing for marriage 
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and homemaking demonstrates she values the latter more 

than the former (Bowman, 1966, p. 435). 

No consideration was given the effects of inflation 

over time because it was assumed that the effects of infla

tion would affect the incomes available to each level of 

schooling approximately the same. This would also give 

results in real terms. 

The social rate of return was based on the before 

tax incomes while in the labor force. The before-tax in

come differentia Is of each comparison are summarized in 

Tables 28, 29, and 30. 

In computing the private rate of return to educa

tion, the benefits while in the labor force were computed 

on the basis of three alternative tax situations. This was 

to allow for the three different situations of a person 

adding a second income, a person obtaining a job with only 

herself to support and of a person finding it necessary to 

support a family of four. Thus the income differential was 

computed with zero exemptions and a standard deduction, with 

one exemption and a standard deduction, and with four ex

emptions and a standard deduction. The after-tax income 

differentials are summarized in Table 31-



TABLE 28. Nursing Income Data Compared'"' 

Salaries available Average Month y Average Yearly 
to nursing graduates Salary Sa1ary 

New nurse graduate (R.N. ) $658 $7896 

Licensed practical nurse (L.P.N.) 513 6156 

High School graduate 368 4416 

'"' 1 nf ormat i on obtained from Nursing Department Chairman, May 1974 (MCC) 
and verified at major hospitals in Maricopa County 

TABLE 29- Tax Effect on Income 

1ncome Standard Deductions 1ncome After Taxes 
Before with 0, 1, and 4 with 0, 1, and 4 
Taxe s Exempt i ons Exempt ions 

R.N. 
Two years 
Col 1ege $7896 $1765 1346 912 $6131 6550 6984 

L.P.N. 
One year 
Co 1 1ege $6156 $1328 983 554 $4828 5173 5602 

H i gh 
Schoo1 

Graduate $4416 $918 723 346 $3498 3693 4070 

'"'Taxes included are Federal income tax, Arizona state income tax, housing 
property tax, and state and local sales tax 
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TABLE 30. Benefits While in Labor Force: Difference 
in Before-Tax Income. 

R.N. Compared to High School Graduate $3480 

R.N. Compared to Licensed Practical Nurse 1740 

L.P.N. Compared to High School Graduate 1740 

TABLE 31- Benefits While in Labor Force: Difference 
in After-Tax Income""". 

Number of Exemptions 0 1 4 

R.N. Compared to High 
School Graduate $2658 $2884 $2914 

R.N. Compared to 
Licensed Practical Nurse 1303 1377 1382 

L.P.N. Compared to 
High School Graduate 1330 1480 1532 

""'Taxes included are Federal income tax, Arizona state 
income tax, housing property tax, and state and local 
saIes tax 

Computation of Data 

After quantifying the cost data and determining 

the benefits, the next step was to make the computer runs 

to determine the internal rate of return and the present 

value of nursing education at Mesa Community Col lege. The 

format followed was that shown in Table 1 and developed 

in the model outlined in Chapter 3-
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As the computations unfolded it quickly became ap

parent that the additional years of discounting beyond 10 

yielded very I ittIe difference in the rate of return. In 

each case the additional stream of 26 or 27 years of dis

counted income added from two percent to five percent to 

the rate of return (see Tables 32 and 33). 

Private Internal Rate of Return 

In the case of zero exemptions a private rate of 

return exceeding 12 percent was achieved within five years 

when comparing the registered nurse to the high school 

graduate and when comparing the registered nurse to the 

I icensed practical nurse. For the i icensed practical nurse 

compared to the high school graduate it took only three 

years to reach a plus 12 percent rate of return. 

The private rate of return for I ife-time earnings 

with zero exemptions ranged from 43-9 percent for the li

censed practical nurse compared to the high school graduate 

to 30.0 percent for the registered nurse compared to the 

licensed practical nurse. 

The private rate of return for Iife-time earnings 

with one exemption ranged from 48.0 percent for the Ii-

censed practical nurse compared to the high school graduate 



TABLE 32. Private Returns Cost-Benefit Summary. Internal Rate of Return. 

Number 
Years i 
Labor 
Force 

Reg i stered 
n Compared to 

H i gh Schoo1 
Graduate 

Nurse Registered Nurse 
Compared to 
Licensed Practicai 
Nurse 

Licensed Practical 
Nurse Compared to 
High School 
Graduate 

(Number 
Exempt •of 1 0 ions) 

1 4 0 1 4 0 1 4 

37 - - - - - - 43-9 48.0 43-8 

36 31-6 32.9 30.4 30.0 30.2 27.4 - - -

20 31-4 32.8 30.2 29-7 30.1 27 .2 43-8 48.0 43-7 

15 30.9 32.4 29-7 29.2 29-5 2 6.7 43-7 47.9 43-6 

10 28.5 30.2 27 .2 27.2 27.5 24-4 42.6 47.0 42.5 

9 27-4 29.0 26.0 26.2 26.5 23-3 42.0 46.4 41-9 

8 25-7 27.4 24-3 24.8 25.1 21.8 41.1 45.6 41.0 

7 23.3 25.0 21.7 22.8 23.1 19.7 39-7 44-3 39.6 

6 19.5 21 .2 17-8 19-7 20.1 16.5 37-4 42.2 37-3 

5 13-2 15.2 11.6 15.1 15-5 11.6 33-6 38.5 33-5 

4 2.8 4-8 1.0 7 . 6  8.0 3-9 27.1 32.3 27-0 

3 - - - - - - 15.2 20.7 15.0 



TABLE 33- Social Returns Cost-Benefit Summary. internal Rate of Return. 

Number 
Years in 
Labor 
Force 

Reg i stered 
Compared to 
High School 
Graduate 

Nurse Registered Nurse 
Compared to 
Licensed Practical 
Nurse 

Licensed Practical 
Nurse Compared to 
H i gh Schoo1 
Graduate 

(D i scount 
Rate) 1% 6% to

 
•5

A 

1% 6% 12% 1% 6% 12% 

37 - - - - - - 30.0 28.9 27.7 

36 23.8 23.1 22.3 23.0 22.4 21.7 - - -

20 23-5 22.7 21.9 22.7 22.0 21.3 29.9 28.7 2 7.5 

15 22.9 22.0 21.2 21.9 21.1 20.4 29.3 28.2 27.0 

10 20.4 19.4 18.5 19-0 18.2 17.3 27.3 2 6.0 24.7 

9 19-3 18.4 17.4 17.8 16.9 16.0 26.3 25-3 23.6 

8 17-9 16.9 15.8 16.0 15.1 14.2 24.9 23.6 22.1 

7 15.8 14.8 13.7 13-6 12.6 11.7 22.9 21.5 19.9 

6 12.9 11.8 10.7 10.1 9.2 8»1 19-9 18.5 16.9 

5 8.6 7.4 6.2 4.9 3-9 2.8 15-2 13-7 12.0 

4 1.8 - - - - - 7.7 6.0 4-3 
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to 30.2 percent for the registered nurse compared to the 

licensed practical nurse. 

There was recorded a slightly lower private inter

nal rate of return for persons with incomes affected by 

four exemptions. They ranged from 43-8 percent for the li

censed practical nurse compared to the high school graduate 

to 27-4 percent for the registered nurse compared to the 

licensed practical nurse. When four exemptions were used 

to compute after-tax income, a 12 percent plus rate of re

turn was achieved within a range of three to six years. 

Social Internal Rate of Return 

The social internal rate of return was found to be 

considerably lower than the private internal rate of return 

because in addition to the costs incurred by the student to 

attend school, all other costs of schooling were included 

(Table 33). 

Some of the highlights developed from the analysis 

were that when the interest rate opportunity cost was com

puted at one percent, the internal rate of return obtained 

for 36 years ranged from 23-0 percent when comparing the 

registered nurse to the I i censed practical nurse to 30.0 

percent when comparing the licensed practical nurse to the 



122 

high school graduate. When the internal rate of return 

was computed with the opportunity cost of money being six 

percent, the social internal rate of return ranged from 

22.4 percent when comparing a registered nurse to the 

practical nurse to 28.9 percent when comparing the 

Iicensed practical nurse to the high school graduate. 

When the social internal rate of return to nursing 

education was computed using 12 percent as the opportunity 

cost of money, the rate of return ranged from 21.7 percent 

for the registered nurse compared to the licensed practical 

nurse to 27«7 percent when comparing the licensed practical 

nurse to the high school graduate. AM of these rates 

were based on work by the nurse untiI retirement age of 65-

A 12 percent return on investment was achieved in each 

comparison within eight years in every case considered. 

Social Present Value of Nursing Education 

In the case of the present value of the stream of 

income when all the social costs are considered, a positive 

value is obtained within five years if the discount rate 

is one percent. But even when the discount rate is six 

percent a positive value is obtained by the sixth year and 

when the discount rate used was 12 percent a positive value 
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was recorded by no later than the eighth year. Anytime a 

positive value is recorded that is the amount society 

(taxpayers) should be willing to invest additionally in 

the education since it will receive through the time 

period considered that much in return depending on the 

chosen discount rate (see Tables 34 through 36 for present 

vaIue data)„ 

Private Present Value of Nursing Education 

The present value of private benefits and costs 

computed from the stream of income difference attributable 

to the additional education after subtracting the private 

TABLE 34. Social Returns Cost-Benefit Summary. Present 
Value. Registered Nurse Compared to High 
School Graduate. 

Number Years 
in Labor Force 1% 

D i scount Rate 
6% 12# 

36 $90,599 $34,757 $12,105 

20 49,039 24,413 9,859 

15 34,635 18,642 7,812 

10 19,496 10,920 4,206 

9 16,377 9,087 3,206 

8 13,227 7,143 2,085 

7 10,045 5,084 831 

6 6,831 2,900 - 575 

5 3,585 586 -2,149 

4 307 -1,867 -3,912 
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TABLE 35« Social Returns Cost-Benefit Summary. Present 
Value. Registered Nurse Compared to Licensed 
Practical Nurse. 

Number Years 
i n Labor Force 1% 

D i scount Rate 
6% 12% 

36 $44,837 $17,668 $6,241 

20 23,849 12,185 4,983 

15 16,575 9,126 3,837 

10 8,930 5,034 1,817 

9 7,355 4,062 1,257 

8 5,764 3,032 630 

7 4,157 1,940 - 73 

6 2,534 783 - 860 

5 895 - 443 -1,742 

4 761 -1,744 -2,729 

TABLE 36. Social Returns Cost-Benefit Summary. Present 
Value. Licensed Practical Nurse Compared to 

• High School Graduate. 

Number Years Discount Rate 
i n Labor Force 1% 6% 12% 

37 $47,786 $19,624 $8,009 

20 25,594 13,940 6,725 

15 18,320 10,881 5,579 

10 10,675 6,789 3,559 

9 9,100 5,817 2,999 

8 7,509 4,787 2,371 

7 5,902 3,695 1,  669 

6 4,179 2,538 882 

5 2, 640 1,312 00 

4 984 11 - 987 
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direct and indirect costs showed a positive value in each 

comparison within six years even when discounting at the 

12 percent rate. The positive value obtained from the 

income stream represents the additional amount that the 

nursing student could have invested in either education 

or some alternative manner and expected to receive in 

return through time depending on the interest rate chosen 

(see Tables 37 through 45). 

TABLE 37. Private Returns Cost-Benefit Summary. Present 
Value. Registered Nurse Compared to High 
School Graduate. Zero Tax Exemptions. 

Number Years 
in Labor Force 1% 

D i scount Rate 
6% 12% 

37 $72,948 $29,465 $12,375 

36 71,144 29,177 12,339 

20 39,699 21,350 10,639 

15 28,801 16,984 9,091 

10 17,347 11,141 6,363 

9 14,987 9/754 5,606 

8 12,603 8,284 4,758 

7 10,196 6,726 3,808 

6 7,764 5,074 2,745 

5 5,308 3,323 1,554 

4 2,828 1,466 220 

3 323 - 500 -1,273 
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For example, the prospective licensed practical 

nursing student with zero tax exemptions and contemplating 

a six percent opportunity cost of money could have invested 

as much as an additional $16,572 for her degree if she ex

pected to work untiI 65 years of age. 

The positive present value figures indicate that 

the nursing student can make her decision on the basis of 

working as few as six years and still obtain as much as a 

12 percent return for her investment. 

TABLE 38- Private Returns Cost-Benefit Summary. Present 
Value. Registered Nurse Compared to High 
School Graduate. One Tax Exemption. 

Number Years 
i n Labor Force 1% 

D i scount Rate 

6% 12% 

37 $79,515 $32,325 $13,772 

36 77,558 32,013 13,734 

20 43,438 23,520 11,890 

15 31,612 18,782 10,210 

10 19,183 12,443 7,249 

9 16, 623 10,938 6,428 

8 14,036 9,342 5,508 

7 11,424 7,651 4,477 

6 8,786 5,859 3,324 

5 6,121 3,959 2,031 

4 3,429 1,944 584 

3 711 - 189 -1,036 
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TABLE 39- Private Returns Cost-Benefit Summary. Present 
Value. Registered Nurse Compared to High 
School Graduate. Four Tax Exemptions. 

Number Years 
i n Labor Force 1% 

D i scount Rate 
6% 12% 

37 $80,384 $32,270 $13,366 

36 78,387 31,951 13,326 

20 43,587 23,289 11,445 

15 31,525 18,457 9,732 

10 18, 849 11,991 6,712 

9 16,237 10,456 5,874 

8 13,599 8,828 4,936 

7 10,934 7,104 3,885 

6 8,243 5,275 2,708 

5 5,525 3,337 1,390 

4 2,780 1,283 - 85 

TABLE 40. Private Returns Cost-Benefit Summary. Present 
Value. Registered Nurse Compared to Licensed 
Practical Nurse. Zero Exemptions. 

Number Years 
i n Labor Force 1% 

D i scount Rate 
6% 12% 

37 $35,775 $14,846 $6,338 

36 34,874 14,695 6,318 

20 19,157 10,589 5,376 

15 13,710 8,299 4,518 

10 7,985 5,234 3,006 

9 6,805 4,506 2,586 

8 5,614 3,735 2,116 

7 4,410 2,917 1,590 

6 3,195 2,051 1,001 

5 1,968 1,132 341 

4 728 159 - 398 
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TABLE 41> Private Returns Cost-Benefit Summary- Present 
Value. Registered Nurse Compared to Licensed 
Practical Nurse. One Tax Exemption. 

Number Years 
i n Labor Force 1% 

D i scount Rate 
6% 12% 

37 $37,844 $15,725 $6,734 

36 36,891 15,566 6,713 

20 20,281 11,227 5,718 

15 14,525 8,806 4,811 

10 8,475 5,567 3,213 

9 7,228 4,798 2,770 

8 5,969 3,983 2,273 

7 4,697 3,119 1,717 

6 3,413 2, 204 1,094 

5 2,116 1,233 396 

4 806 204 - 384 

TABLE 42. Private Returns Cost-Benefit Summary. 
Value. Registered Nurse Compared to 
Practical Nurse. Four Tax Exemptions 

Present 
L i censed 

Number Years 
in Labor Force 1% 

D i scount Rate 
6% 12% 

37 $37,535 $15,336 $6,312 

36 36,578 15,176 6,291 

20 19,909 10,821 5,292 

15 14,131 8,392 4,382 

10 8,059 5,141 2,778 

9 6,808 4,369 2,333 

8 5,544 3,551 1,835 

7 4,268 2,684 1,277 

6 2,979 1,765 651 

5 1,677 791 - 48 

4 362 - 241 - 832 
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TABLE 43- Private Returns Cost-Benefit Summary. Present 
Value. Licensed Practical Nurse Compared to 
High School Graduate. Zero Tax Exemptions. 

Number 
i n Labi 

Years 
or Force 1% 

D i scount Rate 
6% 12% 

37 $37,935 $16,571 $7,888 

36 37,015 16,417 7,867 

20 20,972 12,227 6,906 

15 15,412 9,889 6,030 

10 9,568 6,7 60 4,486 

9 8,364 6,018 4,058 

8 7,148 5,231 3,578 

7 5,920 4,396 3,041 

6 4, 680 3,512 2,440 

5 3,427 2,574 1,766 

.4 2,161 1,580 1,011 

3 883 527 166 

TABLE 44- Pr 
Va 
Hi 

ivate Returns Cost-Benefit Summa 
1 ue . Licensed Practical Nurse C 
qh School Graduate. One Tax Exe 

ry. Present 
otnpared to 
nipt i on. 

Number Years 
i n Labor Force 1% 

Discount Rate 
6% 12% 

37 142,497 $18,724 $9,061 

36 41,473 18,553 9,038 

20 23,621 13,889 7,968 

15 17,434 11,288 6,994 

10 10,931 7,806 5,276 

9 9,591 6,980 4,799 

8 8,238 6,104 4, 266 

7 6,871 5,175 3, 668 

6 5,491 4,191 2,998 

5 4,097 3,148 2,249 

4 2, 688 2,042 1,409 
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TABLE 45- Private Returns Cost-Benefit Summary. Present 
Value. Licensed Practical Nurse Compared to 
H iflh School Graduate. Four Tax Exemptions. 

Number Years 
i n Labor Force 1% 

D i scount Rate 
6% 12% 

37 $43,688 $19,079 $9,076 

36 42,627 18,902 9,053 

20 24,148 14,074 7,946 

15 17,744 11,382 6,937 

10 11,013 7,778 5,159 

9 9, 626 6,923 4,665 

8 8,225 6,016 4,113 

7 6,810 5,055 3,494 

6 5,381 4,036 2,801 

5 3,938 2,956 2,025 

4 2,480 1,811 1,156 

3 1,008 598 182 



CHAPTER 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Educators in the relatively recent past have been 

beset with the necessity of developing programs for greater 

accountability. The American public, parents, and students 

are expecting results from the public and private dollars 

spent in the pursuit of education. They are asking, "Are 

we getting an adequate return on our investment?" Educa

tors are saying, "Give us your young people and we will 

prepare them for Iife." 

Part of the preparation for Iife is the abiIity to 

earn a living for oneself and one's family. Hence one mea

sure of accountabi I ity might we I I be the rate of return on 

investment in one's education. 

As developed in the review of the literature there 

are many difficulties to be overcome in developing a cost-

benefit study of education. Even though there is now 

accumulating a great body of literature on human capital 

there remain many unanswered questions, particularly on the 

measuring of benefits. An effort was made to make 

131 
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adj  ustmervts in the analysis of data for some non-monetary 

benefits as suggested in the literature. However, no as

sertion is made that all non-monetary benefits to the 

individual or society in the form of externa I ities have 

been accounted for. Unquestionably though, if there is 

additional income available during one's lifetime because 

of additional education it is a benefit, therefore quan

tifying the benefits in terms of additional income will be 

a way to reduce the guesswork in decisionmaking. If the 

monetary rate of return indicates the expense is worth

while then the decision is easy; however, if the monetary 

rate of return indicates Iittle or no return or even a 

negative return then additional administrative input and 

weighing of possible externalities will be necessary for 

decisionmaking. The rate of return using cost-benefit 

analysis is not to be viewed as a device for decisionmaking 

to replace administrative judgment but rather as an addi

tional valuable tool to be used. Yet, the use of rates of 

return information by administrators in this age of greater 

educational accountability will give tangible evidence com

monly understood that the benefits either are or are not 

worth the cost. 
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As the educator must necessarily justify some pro

grams that have social value that do not have an acceptable 

monetary return, so must we also acknowledge the presence 

of psychic income in the minds of people as they choose 

their life work. Nevertheless if one can obtain an ade

quate return in employment he otherwise enjoys, so much 

the better. Hence individuals may find cost-benefit anal

ysis useful when making a choice between professions as 

they begin their col lege careers. 

Thus the purpose of this study was to provide cost-

benefit data on the nursing program of study at Mesa Com

munity College to enhance private decisionmaking by students 

and their counselors, as well as social decisionmaking by 

faculties, administrators, school boards, governors, 

legislators and the public. 

Analysis was conducted within a system in which 

students and taxpayers (society) invest in nursing educa

tion by paying the cost of a) faculty salaries, b) audio 

visual services and libraries, c) maintainance and repair, 

d) district overhead, e) capital, f) interest foregone, 

g) earnings foregone, h) transportation, i) books, and 

j) miscellaneous items incurred as a result of being a stu

dent, all of which were made in expectation of benefits 
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which include lifetime earnings substantially higher than 

those of comparable people not choosing to obtain the ad

ditional education. 

The private cost data were analyzed for nursing 

students, who when graduated, might fall into one of three 

family relationship categories: those who would live alone 

having themselves alone as dependents, those who would 

possibly be a head of household having four dependents, 

and those who would be an additional worker in a home with 

a head of household already a taxpayer. In the latter case 

her/his tax status would be that of zero exemptions. 

The social cost data were analyzed with no differ

entiating tax status since they were computed on a before-tax 

bas i s. 

All computations needing interest rates were per

formed at one, six, and 12 percent. 

The social and private benefits of investing in 

nursing education were related to the costs through present 

value computations and the social and private internal rates 

of return were computed. 

The material in this chapter is organized under four 

headings: a) findings, b) conclusion, c) limitations, and 

d) recommendations for further study. 
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F i nd i ngs 

1. The first year of the registered nurse program 

satisfies the requirements of the licensed practical nurse 

program. 

2. The curriculum for the nursing student is so 

structured that there are no electives in the I icensed 

practical nurse program and for the registered nurse in 

the second year there are three hours of electives. 

3. Whether a student pursues a Iicensed practical 

nurse curriculum or a registered nurse curriculum, certain 

necessary expenses are unique to nursing, i.e., uniform, 

shoes, scissors, and dues. However, if the registered 

nurse degree is achieved in four consecutive semesters 

th ese expenses need not be repeated for the second year. 

4- The average (mean) age of nursing students at 

Mesa Community College for the school year 1973-74 was 27-

The graduating I icensed practical nurse was 28 years of 

age leaving her/his potential of 37 years, in the work force 

before retiring. The graduating registered nurse was 29 

years of age leaving her/him a potential of 36 years in the 

work force before retiring. 
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5. The largest single item of educational expense 

for Maricopa County Community College nursing students is 

salary foregone while in school. 

6. Of the 140,881 student credit hours earned in 

the school year 1973-74 at Mesa Community Col lege, 134,387 

were earned in buildings other than the nursing building. 

6,494 student credit hours were earned in the nursing 

building. 

7. The capital cost per student hour was deter

mined to be 32 percent greater for the hours earned in the 

nurs1ng bui I ding than in the other ca~pus bui I dings. 

8. The opportunity cost of interest fluctuated 

widely depending on the interest rate chosen. The cost 

was $1.11 per credit hour at one percent interest, $6.67 

at six percent interest, and $13.33 at 12 percent interest 

respectively for buildings and $. 37, $2 .22, and $4.43 for 

l-and, landscaping, and parking lots. 

9. Approximately 90 percent of the discounted value 

of the additional 1ncome was achieved by the tenth year 1n 

computing both the private and social return. 

10. A 12 percent private internal rate of return 

w a s a c h i eve d 1 n s 1 x yea r s or I e s s i n each com p a r 1 son , 1 . e . , 

with only six years of work. 
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11. A 12 percent social internal rate of return 

was achieved between five at the earl iest and eight years 

at the maximum. 

12. The present value of private financial bene

fits net of costs showed a positive value in each comparison 

within six years even when discounting at the 12 percent 

rate. 

13- When all social financial costs were consid

ered and subtracted from the social financial benefits, a 

positive present value was recorded in five years or less 

in each case when the one percent interest rate was used. 

It took not more than six years to record a positive value 

when the interest rate used was six percent. When the in

terest rate employed was 12 percent a positive value was 

recorded in eight years or less. 

Cone I us i ons 

The highly structured curriculum for nursing stu

dents, i.e., no electives for the licensed practical nurse 

program and only three hours of electives in the two year 

registered nurse curriculum, lends itself to a financial 

cost-benefit study. It eliminates the problem of discover

ing a typical course of study that other curriculums may 
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have. Also -the degrees are progressive, i.e., the lic

ensed practical nurse degree is satisfied by completing the 

first year of the registered nurse curriculum. 

The largest single item of col lege expense for the 

Maricopa County Community College nursing student is in

come foregone. The foregone income means some lower 

income families cannot send their young people to college 

because it makes the di f f e re nee in the family's ability to 

meet pressing financial problems. Therefore some prom

ising talent from lower income families may miss the 

opportunity to move into a higher paying career. 

The mean age of the graduating I icensed practical 

nurse was 28 in the 1973—74 class leaving a potential of 

37 years in the work force before retirement. Since the 

only indicator of the future is the past and since the in

terest rates have fluctuated widely in the past 37 years, 

no single interest rate could be logically isolated for 

discounting future incomes. Therefore a series of one per

cent, six percent, and 12 percent interest rates was chosen. 

Such a series gives the decisionmaker a choice of rate of 

return information to use as needed to fit the specific 

set of circumstances he may be faced with. 
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Testing the Hypothesis 

1. Nursing education at Mesa Community College is 

a profitable investment for society in that the social fi

nancial return exceeds the social financial cost. 

The social internal rate of return for the years 

remaining after graduating until retirement 37 years later 

for the I icensed practical nurse and 36 years later for the 

registered nurse exceeded 21 percent in every case. 

In addition the social internal rate of return ex

ceeded 12 percent in as few as five years and no case 

later than eight. 

When the present value of the stream of additional 

income less costs was used as the criterion for judgment, 

it was found that a positive value was obtained in eight 

years or less even when the interest rate was 12 percent. 

Therefore the use of resources to fund nursing edu

cation at Mesa Community College is a profitable and high 

return use. 

2. Nursing education at Mesa Community Col lege is 

a profitable investment of time and money of students that 

pursue and graduate in the program in that the private re

turn exceeds the private cost. 
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The private internal rate of return for the years 

remaining after graduating until retirement 37 years later 

for the licensed practical nurse and 36 years later for the 

registered nurse exceeded 27 percent in every case. 

In addition the private internal rate of return ex

ceeded 12 percent in six years or less. 

When the present value of the stream of additional 

income less costs was used as the criterion for judgment, 

it was found that a positive value was obtained in each 

case in six years or less. 

For the two decades of 1938-47 and 1947-57 the rate 

of return on alI business capital was 12 percent before 

taxes and eight percent after taxes (Becker 1964, p. 120). 

Even though the rate of return to nursing education at 

Mesa Community College appears to double or even triple the 

rate of return to capital, care must be taken in drawing 

the conclusion that the nursing education curriculum is 

the best alternative use of tax dollars. This conclusion 

would be valid only if there were unlimited dollars avail

able for government spending. However since there are many 

competing uses for the I imited tax do I lars the rate of re

turn of a I I competing uses must be determined. Then the 

tax dollars should be allocated to those alternative uses 
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giving the greatest return in descending order until the 

marginal returns are equal. It is not impossible that 

there are projects with a higher rate of return than nurs

ing education that should be receiving the tax dollars. 

The implications for the school counselor and 

student are that the nursing curriculum is a worthwhile 

alternative for the student to consider and choose on the 

basis of financial return. 

Also, since the community college has the open 

door admission policy, which is an invitation of all ages 

to enter col lege, the fact that a 12 percent return on in

vestment can be achieved in eight years or less means that 

a person entering the nursing curriculum at age 55 and 

graduating at 57 can realize a 12 percent return on her/ 

his investment within six years and society will realize a 

12 percent return on its investment by the time of retire-

ment at 65 years of age. 

L i m i tat ions 

This study was limited to discovering the financial 

rate of return to education which leaves unquantified the 

externality effects on nursing education. The adjustments, 

or lack of, of the data to account for non-monetary benefits 
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e.g., schooling versus other factors, were based on the 

judgments of investigators whose authority in this field 

has been established, but who also admit that some assump

tions are debatable. 

The income data for the high school graduates was 

obtained from the Arizona Employment Service for 23 typical 

jobs available to high school graduates and the salaries 

available to starting licensed pract i caI nurses and reg i s-

tered nurses was obtained from the chairman of the nursing 

department and verified at the major hospitals in Maricopa 

County. This means these income estimations are averages 

and subject to the limitations averages pose. The cost 

data computations are also averages obtained from Maricopa 

County Community College District records and suffer the 

same limitations. See recommendations for further study; 

items three, four and five. Using a series within a variable 

may give better results than using the mean. The income data 

for this study depends on the current market for nurses, a 

large increase may drive returns lower or even negative. 

See recommendations for further study, item two. 
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Recommendations For Further Study 

1. In the area of human capital decisionmaking an 

important aspect needs refinement. That is, what is the 

variation in real income that inflation causes. In other 

words, in specific cases is the assumption valid that in

flation treats each employment category the same and will 

relative real income remain the same through time? 

2. An important consideration for nursing curric-

ulums is the long run demand for nurses. Therefore a 

study to determine long run demand would improve the chances 

of appropriate decisionmaking regarding adding or deleting 

curriculums or expanding enrollments. 

3. In this study three alternative income situa

tions and three different interest rates were ailowed to 

vary to obtain data over a range of possibilities. An 

additional series of variation to study could include the 

rate of return to students not working, when fully employed, 

and for part-time employment while attending school. 

4. Transportation is looming Iarger as an expense 

so another series of variations might show rate of return 

when travel distances and thus expenses vary. 
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5. Another series that would be useful would be to 

determine the rate of return when the income is varied so 

that it represents the low side and high side of the income 

range as well as the mean income. 
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