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ABSTRACT

INSTRUCTIONAL UNIT COSTS IN
SELECTED CENTRAL AMERICAN UNIVERSITIES

by Merlin George Duncan

Tbe purpose of this study was to examine productivity and instruc-
tional unit cost for introductory courses in three selected Central
American Universities. For purposes of anonymity these three univer-
sities were referred to as University A, University B and University C.

University B was found to be the most centralized in terms of the

organization of introductory courses. University C was the most

decentralized according to the same measure and University A was

moderately centralized.

The basic data used in this study were obtained from |IME (Instituto
de Investigaciones y Mejoramiento Educativo) located in Guatemala City,
Guatemala, a joint project of the University of San Carlos Guatemala and
Michigan State University. This study was only one part of the larger
research considering productivity and instructional unit cost in Central
America presently being cohducted by IIME. For this reason, it was not
intended to be considered alone, but should be read in the context of
the overall educational research conducted by IIME.

The productivity and instructional unit cost categories were
directly related to the temminology utilized and therefore special
definitions were provided for the following terms:

1. Matriculates

2. Passes

3. Examinations
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Class Hours

Instructional Hours

Contact Hours.

Productivity was ascertained for each course and for each

university according to the following measures:

The
the
The
the

The

percent of matriculates who presented themselves for

course examination (measure one).

percent of matriculates who successfully completed

course examination (measure two).

percent of those who engaged in the examination who

successfully completed the examination (measure three).

Instructional unit costs were determined according to the

following categories:

1.
2,
3.
b4,
5.
6.

The
The
The
The
The

The

unit
unit
unit
unit
unit

unit

A comparison

cost per class hour.

cost per instructional hour,
cost per matriculate.

cost per contact hour,

cost per contact hour with pass.
cost per pass.

was made of the productivity of introductory courses

at the three universities by utilizing three variables. These variables

introduced were class size, organization and class hours. Two variables

were implemented in the comparative analysis of instructional unit cost.

These latter two variables were organization and productivity.
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On the basis of this study the findings indicated that there were
major differences in productivity between the three universities as well
as within each university. It was found that class size had some
influence on the percent of productivity within institutions as well as

N

between institutions. Organization and class hours, however, were not

found to be strongly influential in either increasing or decreasing
institutional productivity.

It was found at University A that chemistry was decidedly more
expensive in terms of instructional unit cost than any other introductory
course at University A, At University B physics was significantly higher
in terms of instructional unit cost than any other course at University B
and in addition the findings indicated that physics was, in absolute
terms, more expensive per instructional unit cost per pass than any
other introductory course at any of the three institutions studied.
University C had no signiticant ditference between the introductory
courses examined. University C was also consistently lower in terms of
instructional unit cost than the other two universities. Laboratory
courses were not found to be significantly different from non-laboratory
courses in terms of instructional unit cost at any of the three institu-

tions. The variable organization was not found to influence unit cost

in any introductory course examined, but the variable productivity was

an important factor in three of the unit cost categories studied.
Productivity, however, did not affect unit cost per contact hour, unit

cost per matriculate and unit cost per instructional hour.
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CHAPTER |
INTRODUCT I ON

There is very little information available at the present time
regarding higher education in Central America. There is, however, an
increasing interest in Central American countries to develop better
and more efficient programs in their institutions of higher learning.
This trend toward educational development and improvement is evident
from Costa Rica in the south to Guatemala in the north and many steps
are being taken to institute educational reform. The purpose of this
reform is to provide an educational system that is more nearly related
to the general needs of the societies involved.

A problem exists due to the fact that much of the reform in the
educational sphere that is taking place is not based on research
findings and often times there is a tendency to act on a program
without assessing the al;ernatives. This is not, of course, peculiar
only to Central American educational reform, but is found in other
countries of the world including the United States.

One major area of concern in Central American educational circles
relates to introductory courses often referred to as General Studies,

General Education or Basic Studies. Each of the five Central

There is a genuine controversy in Central America regarding the merit
of offering General Education, General Studies or Basic Studies. The
details of this controversy are not within the scope of this study.
Therefore, these programs will be considered introductory courses
throughout this study.



American national universities has either an on-going program in General
Studies or is considering the development of such a program. The pro-
grams that presently exist are the product of decisions based solely on
the basis of the subject matter taught and do not presently nor did they
at their beginning take into account the financial aspects as they
relate to the offering of these introductory courses. To date there
have been no publications regarding the instructional unit cost in the
introductory courses in Central American higher education. In fact, at
present only the Instituto de Investigaciones y Mejoramiento Educativo
(11ME) located in Guatemala City, a joint endeavor of the University of
San Carlos and Michigan State University,] has attempted to make com-
parative regional studies of instructional unit costs in higher educa-

tional institutions in Central America.

STATEMENT OF THE PROBLEM

The purpose of this study is to examine the productivity of and

instructional unit costs for introductory courses which typify courses

lThe Instituto de Investigaciones y Mejoramiento Educativo (IIME) is a
dependency of the University of San Carlos of Guatemala. At the
present time its activities are centered around the Inter-university
Program carried out jointly by the University of San Carlos and
Michigan State University. This Inter-university Program has been
incorporated to the Plan for Regional Integration of the Consejo
Superior Universitario Centro Americano (CSUCA) (Central American
University Superior Council). The Inter-university Program covers
regional studies on secondary education, higher education and
rehabilitation and special education. The first two years of operation
of this program were financed with funds obtained through a contract
between Michigan State University and the Agency for International
Development (AID) of the United States Government.
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commonly taken in the United States in General Studies, General Educa-
tion, or Basic Studies Programs in three selected Central American
universities. Overall productivity will be measured according to the
following three categories:

1. The percent of students who do not take the examination of
those who are matriculated during the current period in
which they matriculated.

2, The percent of students who successfully complete the
examination of those who matriculated.

3. The percent of students who successfully complete the
examination of those who present themselves for the
examination,

Instructional unit cost will be assessed totally on the basis of wages
or salaries for instruction paid to the instructors and the relationship
of these instructional costs to the following categories:

1. Matriculation: The number of students who are enrolled in a

course. A matriculate is a particular student who is
enrolled in a course.

2, Class Hours: These are the number of hours required by the
university for each student to be able to attend in a
particqlar course. (Attendance is not required or checked.)

3. Instructional Hours: These are the number of hours invested

by the university in actual instruction for a given course.
L, Passes: The number of students who successfully complete a
course examination, A pass is a particular student who com-

pletes an examination successfully.



5. Contact Hours: The product of the number of matriculates

times the number of class hours times the number of instructors
present or teaching the class will provide the number of contact
hours for a given course.

6. Contact Hours with Pess: This category is derived in exactly

the same manner as contact hours with the exception that the

number of matriculates is deleted and substituted in its place
are the number of those who successfully complete the course
examination,

The foregoing unit costs are determined and examined for each of the

General Studies courses at each of the three selected institutions.

SCOPE OF THE STUDY

The investigation into productivity and instructional unit costs
was limited to three selected Central American universities and the
information analyzed was for the average of the years 1961 and 1962,
The courses studied were selected as introductory courses at each of
the three selected institutions by the investigator on the basis of
course content or on the basis that the university in question has
designated certain courses as General Studies courses, Basic Studies
courses, or General Education courses.

This study does not purport to measure cost in all of its varying
aspects, but intends solely to deal with the instructional unit cost
as reflected in the salaries or wages of instructors teaching parti-
cular courses since the instructor in Central America is normally

paid by the course.



Research in instructional unit cost and productivity in introductory
courses will be only a part of a larger and more comprehensive study that
is needed to ascertain administrative cost and to determine the cost of
maintenance, plant depreciation, etc. However, due to the pioneering
effort undertaken in the study of cost in Central America it is necessary
to consider first various small segments of the larger research and use
the tools of analysis presently used in the United States, adapting them
to the special circumstances found in Central America. Because of the
foregoing this study is necessarily exploratory in nature and not
intended to test hypotheses, but will generate relevant questions for

the consideration of Central American university officials.

Introductory Courses

For purposes of this research introductory courses are considered
to be those courses offered that are comparable to the General Studies
course offerings at University B, These courses are introductory
courses usually taught during the first year of study and are found in

the following subject matter areas:

1. Biology 5. Mathematics
2. Chemistry 6. Philosophy
3. History of Culture 7. Physics

4, Language 8. Sociology

An analysis of the organization of each of the General Studies programs
at the three universities being considered is found later in this
chapter. In general, however, an analysis of the course organizational

pattern of General Studies or introductory programs in these three



institutions shows University B to be the most centralized pattern and

University C to have the most decentralized pattern of organization

leaving University A as a moderately centralized operation. It should

be pointed out that University A could be considered the most centralized
program when consideration is taken of the fact that all students at
University A must take all General Studies courses whereas at University
8 and University C this is not the case. However, for purposes of this
financial study course organization is used as the basis for determina-
tion of centralization and not how many students are required to take

certain courses.

BACKGROUND OF THE STUDY

Education requires a large expenditure on the part of.the public
in a developed country such as the United States, but this is even more
true in the emerging nations such as those found in Central America.

It is necessary to allocate financial resources that are limited at

best in these emerging countries not only to education but to sanitation,
health facilities, etc., It is due to this lack of unlimited resources
that it is intolerable for a society to permit unnecessary expenditures
in any of the public sectors and it is imperative that institutions of
higher learning examine all phases of their programs to improve the
quality of their output as well as the efficiency of the program opera-
tion. Because there is no objective way to assess quality at the

present time for which data is available for these introductory courses



the assumption is made that the quality of the output by each institu-
tion is relatively equal. This assumption may or may not have real
basis in fact and it should be pointed out that the highest considera-
tion in any attempt to do comparative cost analysis must be given to
an assessment of the quality of the product produced. However, at
this stage of development in Central American higher education it
would appear necessary to ascertain where they are at the present
time. This will allow them to establish an accurate fiscal picture
from which they can attempt to improve the efficiency of operation.
This accurate financial picture will also allow financial resources

to be distributed on an equitable basis between courses taking into
account the desire for efficiency of operation and improvement of

the instructional effectiveness.

Student Personnel Practices and Procedures

Anticipating some of the findings in advance it seems that some
special problems develop as to the nature of admission to the univer-
sities as well as of matriculates and those who take the examinations
during the period of the course enrollment. A discussion of these
factors at this point will tend to clarify the various categories as

they are considered throughout the study.

Admi ssions

In Central America students and faculty believe that admission

to the university is a right and not a privilege. It is closely



entwined with the Central American concept of autonomy.! In fact
anyone is admitted to the university that applies and in reality
this is accomplished simply by enrolling in a particular group of
courses. The students in almost all cases enroll for a full course
load and the reasons for this phenomena are treated in more detail
in this section in the discussion of matriculation,

Testing devices that have already been developed for students
applying for admission to Central American universities are never
used in selecting students for admission, but only as a placement
device within the university and even this action is seldom taken
by university officials. However, there is a trend among Central
American educators to consider the use of a more selective procedure
in the admission of students, as a device to increase productivity of
courses and as a means to allocate spaces to those who can do the
work as the competition for the use of limited facilities becomes
more acute.(l)

It is clear that until now high productivity has not been sought
in Central American higher education and the university posture on
determining instructional unit cost has been one of disinterest. But

this lack of interest is changing and there is a growing recognition

1This concept includes the ideas that no regulation of government or
any other group should impinge upon the rights of the university.
In the same way the student is considered to have rights that are
inherent and cannot be abrogated by anyone or any institution. One
of these rights is admission to university courses and another is
participation in the governing of the university.



-that the university is not only a center of learning but is a public
institution with limited resources that must improve its efficiency

and effectlveness.('o)

Output of Higher Education

Consistent with many other areas in the world more people in
Central America are demanding an education and the number of those
in higher education is growing. This increase keeps accelerating
at a rather rapid pace. It seems appropriate that at least one of
the universities should be examined as well as a consideration of
its growth pattern in order to formulate some idea of the growth
in student population that is taking place throughout Central
America. The example chosen was the University of San Carlos of
Guatemala and the following table lists the number of students
that have matriculated and the number of students that have
graduated and the percentage of students graduating of matriculates
from the year 1950 through 1962,

Table |

University of San Carlos Guatemala

No. Students No. Percent
Year Matriculating Graduating Graduating
1950 2373 69 2.9
1951 2824 115 L.
1952 3083 122 4.0
1953 3233 100 3.1
1954 3368 103 3.1
1955 3245 102 3.1
1956 3809 97 2.5
1957 4336 107 2.5
1958 L867 179 3.7
1959 k963 155 3.1
1960 5229 122 2.3
1961 Skk7 143 2.6
1962 5854 137 2.3

Figures obtained from |IME and confirmed by Registrar of University
of San Carlos, Guatemala in February 1964,
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As Table | is examined it is clear that the enroliment of the
.Unlverslty of San Carlos has more than doubled in the last thirteen
years. In that sense the growth of the institution is typical of
other institutions of higher education in Central America. It is
noteworthy, however, that the number of graduates in all areas at
the University of San Carlos was sixty-nine in 1950. This number
has also doubled by becoming 137 graduates in 1962. Although this
represents an increase in the number of graduates the percentage

of graduates has decreased from 2.9% in 1950 to 2.3% in 1962,
There is no re;son to believe at this time that this percentage
will markedly increase in the near future according to work done
by the UNESCO Commission in their survey of education in Central

America in the past year.(ZA)

Matriculates

At this point it is appropriate to present some special
problems regarding the nature of matriculation at these selected
Central American universities. The information was obtained
through interviews with responsible officials of these selected
universities as well as with appropriate govermmental officials.
The number of people who matriculate for a course are really only
enrol lees and may or may not attend the course. This is due to
the fact that there are many reasons for enrolling apart from a
desire to attend the course and gain advanced academic standing.
An example is seen in the students who work for various government

agencies in one country and who are granted time off to attend



college courses. These workers do not lose any time for pay purposes.
In this way a worker can register as a student and never attend the
course and not take an examination and still go home early from his
place of work with no decrease in pay. This has, however, recently
been eliminated in this particular country and the definition of a
student by the government in question is being changed. Another
reason relates to the fact that a student may wish to participate

in student government. He can only do this if he is a full-time
student. Therefore he registers for enough courses to allow him

to be termed ''full-time'' and then attends only one or two courses

at the very most. Some of those who fall into this category are

the 'professional students'' so active in the political activities

of the Latin university. One further example is seen in the student
who registers for courses because he views being a student as a
status symbol and never intends to complete his degree. Because
attendance is not checked or required it is never possible to confirm
how many attend a course for which they have matriculated. This is a
very evident problem as any attempt is made to assess the productivity
for a class or institution. It should, however, be understood that
funds are allocated by national governments on the basis of these
matriculation figures and class loads are also assigned on the basis

of enrollments and not attendance.
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Examinations

The problem of determining the composition of those who take the
examination in a given course is another problem. It is never possible
to determine with the available data that all of those students who
enroll for a course examination actually enrolled for the course in the
same temm that they took the examination. It is only certain that they
have matriculated for the course in which they take the examination at
one time or another. For example a student could enroll for a course
in 1960 and not take the examination in that same course until the
second examination offered in 1962, Therefore in 1962 it would appear
that one more student who had enrolled in 1962 had taken the examination
in 1962. In reality this would be an incorrect assumption, but because
of a lack of attendance records there is no way to control this factor.
A student also has several opportunities to pass the examination., At
University C, for example, a student has an opportunity to take an
examination for a course three times and if he does not successfully
complete it in the three allotted tries he must re-enroll in the course
and then he is eligible for three more opportunities to successfully
complete the course. |t may be assumed that the number of students who
matriculate and later take the examinations during different enrol iment
periods will remain rather constant and that the two-year period with
which this study concerns itself (1961-1962) will be reasonably accurate
for any comparable period of university operation. In addition, course
examinations are not given in all cases by the same instructor who
taught the course. In fact, in many cases the examination was found

to be a separate undertaking and the instructor who administered the
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course examination was paid a separate fee by the students who presented
themselves for the examination., These factors account for the absence
of data for the 1963 examinations because in most instances the examina-
tions for the 1963 courses would not have been given until sometime in
1964 when the instructor offers the examination and the students feel
ready to take the examination, Throughout the remainder of this study
the students who present themselves for the examination will be termed
“examinations' and those who successfully complete the examinations

will be termed '‘passes'',

ORGANIZATION OF INTRODUCTORY COURSES

As previously mentioned it was necessary to ascertain the nature
of the introductory courses which is often called a General Studies
or Basic Studies program in Central America. This was done by an
examination of these General Studies or Basic Studies programs where
they existed and by a search of the literature regarding General
Studies in both Central America and the United States.

It has been pointed out that there is no concensus as to what
actually constitutes General Education, Basic Studies or General
Studies. Because of the foregoing University B was chosen as a
standard that would be appropriate to use in Central America if
this study was to be of actual use. The study could then be of
'value as information in the decision making process as attempts
are made by Central American educators to broaden the base of

Central American education.
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Since there was general agreement among Central Americans that

General Studies courses must be instituted(!) it was clear that any

cost study would have to be related to the problem as perceived in

Central America. By an analysis of the organization charts of the

University A and University C and a study of the organization of

General Studies at University B it was clear that the standard to

be used for this investigation would most appropriately be Univer-

sity B for the following reasons:

1.

3.

It contained all the introductory course areas perceived
by Central Americans to constitute General Studies.

It had an on-going and expanding university-wide intro-
ductory course program that was in operation during the
period for which data was available,

It was possible to use the introductory course taught

as a base and find comparable courses in both University
A and University C.

Adninistratively it could be typed as a Centralized Type
of Organization and this was useful in administrative
analysis.

No other Central American institution had an introductory
or General Studies program with as many courses involved
under centralized control.

Unlike introductory programs or General Studies courses
in the United States the program at University B faced
the same type of problems and operated in a similar
culture to that found in the other Central American

countries.



7. It can be assumed that the degrees produced at University B
are roughly comparable to those produced in the other four
Central American Republics and that the quality of instruc-
tion is reasonably equal.

On the basis of the foregoing it was decided to use the courses
in University B's '"University Center for General Studies'' as the base
from which to select comparable courses at the other institutions,

The investigator feels it necessary to report that on the basis
of interviews and observation in the field that there may be a differ-
ence in the quality of degrees and in the general level of instruction
among the three institutions. However, on the basis of present data,
there does not appear to be another way in which to measure unit cost
at this time. It would be interesting, however, to examine the gradu-
ates from each of these institutions with some common instrument and
to determine the variance in quality of output. This would improve
the cost analysis, but until more information is available by means
of well conceived research it seems unlikely that such an improvement
is possible. The organization of the various programs for introductory
courses and the nature of each institution and its relationship to
administrative decision making are described briefly below to provide
necessary background for the inter-comparisons which are made in the

analysis of the data.

University B

University B has all of its introductory courses located in the

""University Center for General Studies''. The Center is under the
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direction of a Director of General Studies and it has a few full-time
faculty members. The Center also uses faculty people from throughout
the University and in effect has people on joint appointments teaching
advanced courses in chemistry, for instance, and also teaching the
general chemistry course in the 'University Center for General Studies'.
The Director of the Center is directly responsible to the Rector of the
University and operates at the pleasure of the Rector.

The courses taught in the General Studies program are as follows:

1. General Biology

2. General Chemistry (Inorganic)

3. History of Culture

4, Language (Spanish)

5. Mathematics (College level Algebra, Trigenometry, and

Geometry)

6. Philosophy (Logic, Problems of Philosophy, Ethics, etc.)

7. General Physics

8. Sociology

Each of the aforementioned courses is a one-year course and
purports to deal in a general way with the subject matter so that
all the students, regardless of their major, will be able to gain
some knowledge of each of the General Studies areas. In many cases
a General Studies course will be the only course in a particular
area that a student will ever take.

Every student entering University B, however, is not required

to take each of the courses in the General Studies area before he



can embark on the training of his chosen profession., This means that,

although University B has one Center for General Studies, all students

are not required to pass through all of the introductory courses prior

to their professional training. The students are required to take only
those introductory courses required by their chosen faculty.

It is also interesting to note that University B is doing some
'iteam teaching'' in the various introductory courses. The Director
believes! that it permits some advantage by allowing larger classes
and yet providing a large amount of individual attention. University

officials also feel that this is an economic advantage to their system.

University A

The organizational pattern of General Studies found in University
A is different from the pattern seen in University B or for that matter
University C. However, it is operated as a department located in the
College of Science and Letters. There is a Department Head who reports
to the Dean of the College. The Dean of the College reports to the
Rector of the University. This differs from the case of University B
considered previously. The faculty teaching the General Studies
courses is very likely to be full-time personnel, not differing greatly
from University B. There are only six courses taught as a part of the
General Studies program in University A, They are:

1. General Biology

2, History of Culture

Vinterview with the Director, March, 1964,
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3. Language (Spanish)

L4, Mathematics (Algebra, Trigenometry and Geometry)

5. Philosophy (Logic, Problems of Philosophy, etc.)

6. Sociology
The other two courses taught at University A that are equivalent to
the basic subjects physics and chemistry taught in University B are
taught in the same College of Science and Letters, but are found in
different departments. This still leaves these courses under the
same dean, but under different department heads. In fact, the
physics class is under the Department of Physics and mathematics
and chemistry are taught under the Department of Chemistry. The
organization of University A can still be characterized as centralized,
but not to the same extent as University B. In one respect, however,
it is more centralized; every student entering University A is required
to take the six courses in the General Studies Program, although some

of them will not be required to take chemistry or physics or both.I

University C

There is at present (July 1964) a new Basic Studies program at
University C. This is called the Department of Basic Studies. It
was formed in February of 1964 and is under the auspices of the
University. However, at the present time several of the University

faculties are not involved in the program, so it is only the beginning

Vinterview with the Registrar of University A in March 1964,
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of a University-wide program of Basic Studies. This new Basic Studies
Department is presently offering the following courses:

I. General Biology

2, Culture (Similar to History of Culture)

3. Physics

4. Language (Spanish)

5. Mathematics

6. Chemistry
It should be noted that philosophy is not offered and the Faculty of
Humanities is not participating. Sociology also is not offered.
Sociology would again have been under the auspices of the faculty
members from Humanities. Other than these two exceptions the pattern
fits the general pattern of introductory course programs in Central
American universities. Administratively the Department of Basic
Studies has a Director, an academic council and is generally under

the control of the Rector of the University.

University C Before 1964

Before 1964 and the inauguration of the new Basic Studies Depart-
ment and at the time the data were collected (1961, 1962 and 1963),
University C had a very different pattern of introductory course
offerings. The General Studies program was completely decentralized
and under the direction of each faculty on an individual basis. In
fact, in no faculty of University C was any student required to take
all the courses that presently constitute the new Basic Studies
program. There were, however, many students who took several

equivalent courses offered in the various faculties.



In order to provide the eight courses taught in one department at
University B and in one faculty at University A, University C was
offering 62 courses. For example, there were six courses offered in
various faculties in order to provide introductory biology courses
for students desiring to take biology.

There was some ''cross-over'' where a student could take a course
in another faculty besides his own, but it was very common for a
student to take no courses outside the faculty in his program. This
is evident from an examination of the catalog of offerings at Univer-
sity C. This meant that there was a great duplication of course

offerings and many classes were very large and many were very small.

CURRENCY FACTOR

Iin each of the three universities in question a different national
currency is used as a medium of exchange. Fortunately each of the
currencies of the countries involved are '‘pegged' currencies and have
a standard relationship to the United States dollar. For purposes of
this study each of the monetary figures used is converted into dollar
equivalents when the instructional unit cost comparison is made between
universities.

It becomes necessary to have a common monetary standard when
instructional unit costs are compared in two or more countries having
different currencies. It should be pointed out that the foregoing

discussion of standard monetary units should in no way lead one to
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construe that by converting the currency the cost factor has been
totally equalized., Other factors are very important although
extremely difficult If not impossible to measure.
For purposes of this study the national currency is converted
to its equivalency in United States dollars and it is assumed that
the instructional cost factor is a function of the number of equivalent
United States dollars spent for instructional purposes. The equivalencies
used are as follows:
One United States Dollar is equal to:
6.625 Colones in Costa Rica
1.000 Quetzales in Guatemala
1.998 Limpiras in Honduras
7.14 Cordobas in Nicaragua

2.5 Colones in E1 Salvador

USEFUL TERMINOLOGY

In order to provide a basis of common understanding throughout the
study the following definitions are included. The concepts functional,

effective, efficient, economical, and legitimate are considered. The

first four were taken from the writings of Dr. Burton D. Friedman(l3)

and the concept legitimate was developed independently.

The Concept ''Functional'

"Society created and society supports its educational system in
the belief that operation of this system will produce effects or
results that will be useful and helpful to the development of society.



-22-

To produce such results, the educational system conducts a series of
activities that are thought to be means appropriate to the ends that
are specified. Any result produced by virtue of the activities under-
taken is a function of those activities. The functions are not always
evident or identifiabie, to be sure. Moreover, those functions that
are observed may or may not be the ones that were sought when the
activities were undertaken, and they may or may not prove in fact to
be useful and helpful to society. If the outcomes are useful and
helpful to the development of society they may be said to be
'functional', Otherwise, they are not. |If they positively interfere
with the development of society, the educational system and its
activities, they may be said to be disruptive or ‘dysfunctional’.

Thus one dimension of the frame of reference is the concept
'functional’. It is appropriate to examine the results produced by
any educational system in order to determine whether the system is
in fact 'functional® within its society. It is equally appropriate,
but perhaps much more difficult to review the plans and programs of
any educational system in order to judge in advance whether the
system would or would not prove to be functional as those plans and
programs were acted upon.'(13)

The Concept ''Effective'

YAn educational system attempts to produce specified outcomes
or 'functions' by conducting a series of activities. Whether the
outcomes sought are 'good' or 'desirable' or 'useful', of course,
is a question of social philosophy. However, the activities under-
taken require the performance of a series of tasks. Without
philosophical or ideological complications, it is feasible to
determine to what extent each task is being performed, That is
the sole question raised by the concept 'effective'".(13)

The Concept "Efficient'

“To achieve the intended outcome of a course of action is to
be effective. To achieve only such outcomes is to be efficient.
If a course of action brings about one or more unintended or
unanticipated outcomes, it is to that extent not efficient. It
is irrelevant, in this context, whether an unintended or unantici-
pated outcome:proves to be salutary and desirable or malignant and
undesirable; these are accidental matters of good and bad fortune,
hence should not intrude upon the evaluation of planning, policy
or management. The verdict of an evaluation must be 'not efficient’
to the extent that actual outcomes are unintended or unanticipated.
An activity may be effective, but not efficient; unless it is
effective, however, it cannot be efflcient."(|3j




The Concept '""Economical'!

Y'Every educational system expends human material and financial
resources. If two systems are similar in other respects, it is
obvious that a very large system is almost certain to expend more
than the very small one. Their total budgets constitute a gross
measure of relative size of course, but they do not offer a useful
evaluative measure. For evaluative purposes, it is necessary to
compare expenditures with results,

The concept 'economical' considers the relationship between
(a) the resources that are invested in an educational system and
(b) the results that are produced through their use. Results are
measured in terms of the unit cost of satisfactory production.
An educational system, or any identifiable aspect of the system,
is 'economical' when it operates at a low cost per unit of pro-
duction of satisfactory quality: (1) the system cannot be
‘economical! unless it is first proved to be effective, i.e.,
unless it actually does deliver a suitable 'product'; and (2) the
system is not 'economical' if its costs are high per unit of pro-
duction,"(13)

The Concept '‘Legitimate'

“Every educational institution must be 'legitimized', By the
term 'legitimized' is meant that the product that is produced by
the organization in question must be acceptable to the consumer or
the user of the particular product. When this product or the pro-
duction of this particular organization ceases to be acceptable,
the organization no longer has the right to exist., Therefore,
every organization that depends on a clientel must be 'legitimized’.
It can be acceptable by its clientel to a greater or lesser extent,
but it must be acceptable or it will no longer exist. This is true
of businesses, universities, or any other large scale organization
that demands certain kinds of public acceptance for its support,

A university achieves 'legitimization' as it produces a certain

type and quality of student. As long as_these students are in
demand and are able to achieve better jo§ positions, and more status
in the community due to their college or university education then
the product that is produced by this particular institution is
‘legitimized' and the organization continues to exist. However,
when the average graduate becomes a misfit and does not perform

in an effective fashion it will inevitably initiate the demise

of the university, at least as it is then organized."
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ORGANIZATION OF THE STUDY

This study is organized to allow the presentation of the data
regarding productivity and instructional unit cost separately for
each of the three institutions. The present chapter contains the
statement of purpose and the background of the study as well as
some definitions of terminology. The second chapter states the
methodology used to examine the data and the third chapter is
devoted to the presentation of the data and findings related to
the three measures of productivity. The fourth chapter is con-
cerned with six measures of instructional unit cost. It presents
the unit cost for each of the three institutions and then relates
these unit costs to the two variables of organization and produc-
tivity as defined in chapter two. Chapter five is designed to
present questions for Central American university administrators

based on the findings of the study.



CHAPTER |1
METHODOLOGY
General Statement

The purpose of this chapter is to describe the methodology used in
this study in order to gather and analyze the data considered. These
data, as stated in chapter one, were gathered by the |IME organization
and the collection procedures used are herein described, The study is
formulated basically in two parts. The first part is considered under
the general heading of Course.Productivity and the second part is con-
cerned with Instructional Unit Costs. Under the instructional unit
costs only those costs for salaries and wages for instruction are con-

! the one best

sidered. According to authorities on cost analysis
measure of comparative costs for institutions or for courses within
institutions is the instructional salary comparison.

Productivity is measured by three different measures and then
each one of thgse measures are related to three organizational and
administrative variables that may be modified by administrative
action, Instructional Unit Cost is then measured by six different
measures and subsequently these six measures are individually related
to two variables. One of these two yariébles id directly modifiable

by administrative action and the variable, productivity, is indirectly

modi fiable.

The authority for this statement is Dr. Floyd Reeves, Distinguished
Professor, Michigan State University. The statement was made on
July 6, 1964,
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This chapter is organized into five sections under the following
general headings:
1. The Population participating in the study.

2. The Instrumentation used in the inventory in the collection

of data.

3. The Procedure used in the collection of data and in the
analysis of these data.

L4, The Design of the study including the formulas.

5. The Projected Outcame which details the type of outcomes

expected and the method in which they will be presented.

Population

The population used in this study is made up of students at three
Central American universities who enrolled in introductory courses

during the years 1961 and 1962 in the following course areas:

1. Biology 5. Mathematics
2, Chemistry 6. Philosophy
3. History of Culture 7. Physics

L. Language 8. Sociology

At University A enroliment was in the Department of General Studies as
weli as in physics and chemistry located in the same faculty but in a
different départment. At University B enrolliment was in the Center for
General Studies which included all eight courses. At University C

enrol Iment was in these same eight course areas but there was no Center
or Department of General Studies so the courses were scattered throughout
the various faculties of the University. Consult Appendix A for a list

of the course descriptions of the courses selected for this study.



Instrumentation

The inventory used to gather the data used in this study was
developed by the |IME staff and a copy of the instrument is found
in Appendix F of this study. Data found on the completed inventory
allows one to appraise the institution, class size, type of course,
class hours, instructional hours, instructional cost, number of
matriculates, number of passes, examinations taken, professor
teaching the course, as well as the year in which the class was
taught and the term or terms in which it was taught. By utifization
of the aforementioned data it was possible to construct measures of

Productivity and Instructional Unit Cost.
Procedure

The procedure followed by the |IME staff in the collection of
data was as follows. Teams of |IME staff members went to each of
the five Central American National Universities and stayed from
seven to ten weeks during which time they consulted all primary
sources and documents available in offices of University Registrars
and Faculty Secretaries. When the data was not sufficient to allow
complete information to be obtained on a course the staff conducted
personal interviews with the various faculty members in order to
ensure the accuracy and the completeness of the data sought. These
inventories (Appendix F) were coded for punch cards and they were
transferred to IBM cards for analysis. These data were then listed

by course, department, university, year, etc. It is from these




listings that the information for this study was obtained. These
listings of data concerning course information were then verified
faculty by faculty in each university for accuracy and completeness
by the IIME staff. After an examination of the various listings
for the total universities it was seen that it was necessary to
determine which cours;s were the introductory courses at University
C that would allow a comparative analysis with introductory courses
at Universities A and B, This was due to the fact that all pertinent
introductory courses at University A were found in two departments of
one faculty. At University B all relevant courses were located in
the Center for General Studies. At University C a search was made
of the catalog of the university and by interviews in the very few
questionable cases with faculty members of University C to confim
the choices.

The data for these selected courses at the three institutions
were brought together on tables for analysis., See Appendixes B,
C, D, and E of this study for these tables covering the years 1961,
1962, and 1963. It was not possible, however, to use the 1963 data
as they were not complete due to the fact that in many of the courses
final examinations will not be concluded until the end of 1964, For
this reason the study was delimited to data for the academic years
1961 and 1962. In order to develop a representative picture of
student behavior during these years information for 1961 and 1962

was summed and then averaged as a basis of course productivity and

instructional unit cost.



Design

This study was designed to consider two basic areas of interest,
Course Productivity and Instructional Unit Cost. Course Productivity
was examined according to the following three measures of productivity:

Measure 1: Percent of students enrolled (matriculates) who

present themselves for final examination (exam-
inations).

Measure 2: Percent of students enrolled (matriculates) who

successfully complete the final examination (pass).

Measure 3: Percent of students who successfully complete the

final examination (pass) who present themselves
for the final examination (examinations).
From the foregoing measures the following formulae were constructed

in order to provide the information desired on course productivity:

Measure 1: Examinatian . Percent of Examinations
Matriculation to Matriculations.

Measure 2: Passes Percent of Passes to
Matriculation Matriculation,

Measure 3: Passes Percent of Passes to
Examinations A Examinations.

Each of the three formulae were then related to three variables that
can be modified in practice by administrative action, These variables
are:

1. Organization: University organization for introductory

courses typified by University B with the most centralized

organization and University C as the most decentralized

and with University A as a moderately centralized pattern




of organization. In this sense the criteria used for the
pattern of organization centered only around grouping of
introductory courses.
2, Class Size: This refers to class matriculation as defined
in chapter one.
3. Class Hours: Class hours are the number of required hours
of student attendance in a course.
The second major area considered was Instructional Unit Cost.
In this particular study Instructional Unit Cost is measured by the
average of the salaries and wages paid during 1961 and 1962 to the
instructor(s) for each of the courses considered in this study.
When the instructor(s) salary was paid on other than a course basis
as in University C the total salary for all courses was divided by
the number of courses taught and the resulting salary per course
was the amount employed in the study. At this point Instructional
Unit Costs were determined by each of the following measures:
Measure 1: Salary cost per class hour.
Measure 2: Salary cost per instructional hour.
Measure 3: Salary cost per student who presents himsel f and
successfully completes the examination.
Measure 4: Salary cost per matriculate.
Measure 5: Salary cost per instructional hour per student
(contact hour).
Measure 6: Salary cost per instructional hour per student
who successfully completes the examination

(contact hour with pass).



On the basis of the above measures the following formulae were

constructed to ascertain these instructional unit costs.

Measure 1: Cost = Unit Cost per Class
Class Hours Hour.

Unit Cost per Instruc-

Measure 2: Cost

Instructional Hour tional Hour,
Measure 3: Cost = Unit Cost per Pass,
Passes

Measure 4: Cost

Unit Cost per

Matriculates Matriculate,
Measure 5: Cost = Unit Cost per Contact
. Contact Hour Hour.

Measure 6: Cost Unit Cost per Contact
Contact Hour Hour with Pass.
with Pass

At this point an anal;sis by instructional unit cost as it relates
to the following administratively modifiable variébles was undertaken.
1. Organization: University organization for introductory
courses which is exactly the same as the organizational
variable for course productivity.

2. Productivity: The variable of productivity refers to the

second measure of productivity previously discussed under
the productivity analysis in this chapter. In other words
the productivity variable as it relates to instructional
unit cost refers to the percent of matriculates who enroll
for a course and successfully complete the course examina-
tion. Since it is assumed that the desire of the univer-
sity is for the student who enters a course to successfully
complete the course it would appear that this measure of
productivity is the most important of the three measures

of productivity in terms of unit cost.



It was observed in chapter on that these universities have limited
financial resources and high productivity has not been a desirable out-
come in the perception of the educational leaders, but these views
should be re-evaluated in the light of present needs for both manpower
and skills.! Under these cifcunstances presently found in Central
America it would be reasonable to assume that universities would want
to be able to assess their present financial resources and to make every
effort to produce enough graduates to satisfy the demands of the
expanding Central American economies. On the basis of the foregoing
it would seem appropriate for the Central American universities to
investigate every available source of information in order to improve
their efficiency and effectiveness in terms of both productivity and

instructional unit cost.
Projected Outcome

The projected outcome of this study will be the formation of
questions for consideration by the administrators of Central American
universities, For example, if the findings were to show course pro-
ductivity at one university totally different from all other courses
at the same university and this difference is not found at the other
two universities studied the administration would have valid reason

to inquire into the causes of this difference. By the same token,

lThis is especially true in critical fields such as teacher preparation
in which only 786 of the 7379 practicing secondary school teachers in
Central America are qualified in terms of training and experience for
their work. (A 11 p. 10).



L d

if it were found that an institution or a course has many small classes
and that the instructional unit cost per class and per matriculate is
very high, and Qet productivity is not markedly higher in the smaller
class, the administration could take steps to increase class size,
lower instructional unit cost per matriculate, and still maintain the
former level of productivity.

On the basis of course productivity and instructional unit cost
findings, questions will be formulated in chapter five that should
be considered by the leaders of Central American universities. These
questions can be of valuable assistance as they attempt to assess
the productivity and instruc®ional unit cost in their respective
institutions and should lead to direct improvement in their efficiency,
effectiveness and economy as defined in chapter one.

Chapter three considers the findings as they relate to productivity
and chapter four is devoted to the presentation of findings involving
instructional unit cost. In both of these chapters parallel treatments
are givgn to each of the categories examined. In the case of chapter
three each course is considered separately and related to the three
measures of productivity plus the variables of organization, class
size, and class hours. In chapter four each of the six categories
of instructional unit cost is examined and they are related to the
variables of organization and the second measure of productivity
examined in chapter three. Chapter five is then concerned with
general observations concerning productivity and instructional unit
éost that can be used by administrators in Central America in the

organization and implementation of introductory course offerings.



CHAPTER 111
ANALYSIS OF PRODUCTIVITY

The purpose of this chapter is to present the findings concerning
course productivity in three selected Central American universities,
As stated in chapter two, course productivity will be assessed according

to three measures which are expressed in the following formulas:

Examinations = Percent of students enrolled who present
Matriculation themselves for the course examination.
Passes = Percent of students enrolled who success-
Matriculation fully complete the course examination.
Passes = Percent of students who successfully

Examinations complete the examination of those who
presented themselves for the examination.

Appendix D contains the basic data from which the information relating
to the above formulas was obtained. These data in Appendix D are in
table form and cover the years 1961, 1962, and 1963.

Table Il reports in percentages the averaged results of the three
measures of productivity by university and course for the years 1961
and 1962, In this chapter each course is considered separately by
examining the course in relation to the three measures of productivity
and then by examing the course productivity in the light of three
organizational and administrative variables discussed in chapter two.
These variables were used for comparative purposes between the three

Central American universities.
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Measures of Productivity

Measure 1: University A registered the highest percent of
matriculates that presented themselves for the
examination with 81%. At University B 55% of
the matriculates presented themselves for the
examination and at University C 76% of the
matriculates took the examination,

Measure 2: University B had the highest percent of matric-
ulates who successfully completed the examina-
tion in biology with 55% and University A had
53%. At University C 43% of the matriculates
successfully completed the examination.

Measure 3: University B, according to measure three of
productivity, registered 98% of its students
who took examinations and passed. At Univer-
sity A this percent of passes of those who
engaged in the examination was 66% and at

University C the figure was 56%.

Organization

As pointed out in chapter one, University B was the most central-
ized university in terms of organization of introductory courses and
University C was the least centralized. In each of the three measures
of productivity examined, as they related to biology, University C had
the lowest productivity. In measure two and measure three University B

had the most productivity. However, University A, which was a



moderately centralized institution, was the most productive in terms

of those who matriculated and then presented themselves for the course
examination. On the basis of the findings no clear pattern emerges in
regard to the relationship between productivity and the organizational
variable. It must, however, be noted that there was a tendency present,
at least in biology, for the more centralized institutions to be more

productive,

Class Size

Class sizes at University B were the largest of the three universities
in introductory biology. These classes at University B averaged between
151 and 200 students for the two-year period studied. At University C
the classes were generally larger in biology than those classes found
at University A. With this in mind, it is interesting to note that‘
University B, although it had the largest class size, was the most
productive in two of the three measures of productivity considered.
The other measure of productivity was the percent of students who
matriculated and then presented themselves for the course examination.
On the basis of these findings the following conclusions seem to be in
order. The small class size does not necessarily mean higher produc-
tivity in terms of all three measures of productivity. Second, the
class size was not found to be related equally to all measures of

productivity.

Class Hours
The required number of class hours as defined in chapter two at

the three institutions differed greatly. At University A the required
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class hours for biology during the period examined was 84 hours and
at University B it was 168 hours and at University C class hours were
found to number 134 hours. With this vast difference in the number
of class hours required it was difficult to accept the fact that each
of these introductory biology courses were actually the same course
and that the same credit should be given for each class. It was
found that the largest number of class hours were required at
University B. Also, University B was found to have the highest
productivity in two of the three measurés of productivity examined.
The fact that University B had more required class hours than Univer-
sity A and University C may have had a direct bearing on the produc-
tivity outcome. However, it should be noted that University C had
over one and one-half times the required class hours of University A

and still registered lower in all respects in regard to productivity.

Summary

On the basis of the three measures of productivity and the
relationship of these three measures to the three variables of
organization, class size, and class hours it was found that the
most centralized institution with the most class hours and the
largest average class size was more productive in terms of two of
the three measures of productivity. However, University A, the
moderately centralized university with the smallest classes and
the fewest required class hours was more productive in terms of
the percent of matriculates that presented themselves for the

course examination., Therefore it can be concluded that in terms




of organization the two institutions that were more centralized were
found to be more productive. It can also be concluded that class
hours did not seem to be directly related to productivity and there
was no evidence that class size was related in any uniform way to

productivity.

Chemistry .

Measures of Productivity

Measure 1: University A had the highest percent of matriculates
who presented themselves for the course examination
with 96%. At University B the percentage for the
same measure was 53% and at University C it was 48%.

Measure 2: University A with 50% had the highest percent of
matriculates who successfully completed the course
examination. University C had the lowest percent
in the same category with 15% and University B had
35% of its matriculates who completed the course
examination successfully.

Measure 3: University B had the highest percent of those
students who passed the course examination of
those who had taken the examination at 66%.

At University A the figure in this category was
52% and at University C it was found that 31%
of those who had taken the examination passed

the examination.
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Organization

In chemistry it was found that there was no observable correlation
between centralization of introductory courses and productivity. This
was manifest in an analysis of University A which was moderately
centralized, as defined in chapter two, and had a higher percent
productivity in two of the three measures. University C was, however,
the least centralized organizationally and also had the lowest percent
productivity on the basis of the productivity measures stated above,.
Therefore, the two more centralized universities had the most produc~
tivity, but no direct relationship was found between organization and

productivity.

Class Size
The classes were generally larger at University C as indicated

on Table IV.]

‘-However, the one class per year offered at University
B enrolled between 151 and 200 students. At University A there was
no class larger than 80 students and generally the class size was
from 21 to 40 students. It was found that chemistry was more produc-
tive as a course at University A and that it was least productive at
University C. Therefore it was concluded that class size had an
influence on productivity in chemistry for the two institutions with

larger classes had less productivity than did University A with the

smaller classes.

‘Chapter four, Table |V,
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Class Hours

University B required the largest number of class hours with 258
hours as the required number. At University A the number of class
hours was 192 and at University C the average number of class hours
required was 171 hours. Since productivity measures indicated that
University A had the highest productivity in two of the three measures
examined no definite relationship was found to exist between more class

]
hours and larger productivity.

Summary

In summary, University A had the highest productivity according
to two measures of productivity and University B had the highest pro-
ductivity as measured by the percent of those who present themselves
for the examination and successfully complete the examination. It
should be pointed out that a large difference was found between the
three institutions in the two measures of productivity where Univer-
sity A was highest. There did not seem to be any direct relationship
between organizational pattern and productivity, but there was some
indication that class size could be a factor as the smallest classes
were found at University A. Class hours did not seem to show any
observable relationship to the measures of productivity with the
exception of a possible relationship existing between the large
number of class hours required at University B and the high produc-
tivity in terms of the third measure of productivity utilized in

this study.
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History of Culture

Measures of Productivity

Measure |:

Measure 2:

Measure 3:

University A with 69% and University B with 67%
had nearly the same percent of matriculates in
history of culture who presented themselves for
the course examination. University C had 56%
of its matriculates who presented themselves
for the course examination,

University B with 67% had the largest percent
of those who matriculated who successfully
completed the course examination. It should

be pointed out, however, that the extremely
small enroliment (15 students) at University

B in history of culture detracts from the
utility of the productivity figures. At
University A the percent of matriculates who
successfully completed the course examination
was the lowest (39% of the three universities.
This was the only course at University A that
had less productivity, based on measure two,
than the other two institutions. University

C according to this same measure of productivity
had 49%.

University B had 100% productivity which was
the highest of any course at any of the three
universities for any of the three measures of

productivity. However, the small number of
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students involved again poses a problem in any
evaluation of this measure of productivity.
University C was next highest in measure three
of productivity with 87% and University A was

[

the lowest with 56%.

Organi zation

Organization did not seem to be a factor in the determination of
course productivify as measured by the three formulas expressed in
this study,

This failure to observe a relationship was not only due to the
small enrollment at University B in this course but was also due to
the fact that there was no clear pattern of organization that was
consistently, directly orinversely related to the three measures of

productivity considered.

Class Size
The largest classes and the smallest classes, as indicated on

Table IV,l

are both found at University C. However, at University B
only one class was offered and this class had an enroliment of 15
students. At University C the classes ranged from less than 10
students in a section to classes as large as 200 and over. At
University A class sizes were found to have from 20 to 80 students

with most of the sections smaller than 50. On the basis of the

foregoing class size was not consistently related to the productivity

lChapter four, Table 1V,
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measures in this study. It was found that productivity in the smaller

classes tended to be greater than productivity in larger classes.,

Class Hours

University C required the largest number of class hours in history
of culture with 108 hours., At University B 90 class hours were required
and at University A the requirement was 80 class hours. Excluding
University B, because of the small number of matriculates involved, it
still appeared that Universiiy C and University A did not have produc-
tivity percentage increases in all areas of productivity due to more
class hours being required. In fact, it was found that productivity
was greater at University C in two of the measures of productivity
and University A was found to have greater productivity according to
measure number one.

It is noteworthy, however, that the one measure where University
A exceeded University C in history of culture was the percent of
matriculates who present themselves for the exami;;tion. Therefore
it can be theorized that the number of hours spent in class may have
some bearing on the fact that a larger percent of matriculates passed
the course at University C than University A and a larger percent of
those Qho took the examination passed the examination at University C.
This implies that those who attended the course did, in fact, do
better at University C while more students who matriculated at Univer-
sity A intended to actually pursue the course in which they were

enrolled.




Summary

In sunmary it appears that history of culture was not a course
that allowed comparison to the same extent as most of the other
courses examined. This was due to the small enrollment in this
course at University B. Productivity at University A was low
compared to University C as it was related to the percent of
matriculates that successfully completed the course examination,
Productivity at University A was higher than at University Cin
these same terms. Organization did not appear to be a factor in
productivity. Class hours did appear to have some noticeable
relationship to productivity if University B was excluded from
the analysis. It did appear that there was some relationship
between productivity, as defined in this study, and class size.
It was found that the smaller the class size the greater the

tendency for higher productivity.

Language

Measures of Productivity

Measure 1: University A with 91% was the institution with the
highest percent of matriculates that presented
themselves for the course examination. In this
measure of productivity University A was almost
twice as high as the other two universities.
University B had 54% of its matriculates that
presented themselves for the examination and the

percent found at University C was 50%.
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Measure 2: University B with 50% and University A with 51%
of their matriculates who successfully completed
the course examination were high and University
C with 38% of its matriculates who successfully
completed the course examination was low.

Measure 3: University B, with 92 percent of those who
presented themselves for the examination and
successfully completed the examination, was
higher than either of the other universities
by a considerable amount. University C was
second in this measure of productivity with

76% and University A was lowest with 56%.

Organization

Organization did not seem to be related directly or inversely
to the three measures of productivity. The two universities that
were more centralized seemed to be more productive in terms of two
of the measures reported above, but in relation to the percent of
those who presented themselves for the examination and successfully
completed the examination this finding did not hold. Therefore it
was found in language that organization did not have a strong

influence on the three measures of productivity examined.

Class Size
The largest and the smallest classes are found at University C.
These classes as indicated in Table lV' ranged from less than 10

matriculates to over 250 matriculates. Class size at University B

lChapter four, Table IV.
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ranged from 40 matriculates to 100 matriculates and at University A
class size ranged from 2] to 80 matriculates with average class size
less than 50 matriculates. It is indicated on Table V! that produc-
tivity at University C was very low in the large class that had over
250 students. Only 29% of the matriculates in that large class
successfully completed the examination, However, further examination
of Table V indicated that class size did not seem to consistently
influence the productivity as measured by the percent of matriculates
who presented themselves for the examination and successfully com-
pleted the examination. According to the three measures of produc-
tivity no pattern emerges that indicated direct or inverse relation-
ships between class size and productivity in the language courses

at the three universities.

Class Hours

University C with 138 class hours required in language had the
most class hours required. University B had 90 class hours required
and University A had the fewest class hours required with 80 hours.
The findings indicate that University C, with the most class hours,
also had the lowest productivity in two of the three measures of
productivity reported in this study. Therefore the larger number

of required class hours did not increase productivity.

lChapter four, Table V.
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Summary

University A and University B seem to be more productive in terms
of two measures of productivity in this study, however, University B
was higher than University A in terms of the percent of students who
presented themselves for the examination and successfully completed
the examination. No relationship was found linking productivity to

organization, class size, or class hours.

Mathematics

Measures of Productivity

Measure 1: University C had the highest percent of matriculates
) that presented themselves for the course examination

at 75%. University A was second in this respect
with 73% and University B had 53%.

Measure 2: University A had 57% of its matriculates that
successfully completed the final examination whereas
University B had 40% and University C had 24%.

Measure 3: University B had 86% of those who presented themselves
for the examination successfully completing the examin-
ation. The percent for University A was 79% and Univer-

sity C was lower than either of the other two institu-

tions with 32%.

Organization

Since each of the three universities had the highest level of pro-
ductivity according to one of the three different productivity measures
examined in mathematics it was found that organization did not strongly

influence the productivity outcome in this course.



Class Size

Table I1V! indicates that University C had both the largest and
the smallest size classes in mathematics. University B offered only
one class and it was over 200 in student enroliment., At University A
the class size ranged from 21 to 60 students. In an analysis of
Table V2 it indicates that the students who matriculated for a course
had a better chance of successfully completing the examination on a
percentage basis when the class size was smaller. This was, however,
only a trend and at University A it was found that productivity, as
measﬁred on Table V, was greater in the larger size classes than it
was in the smaller classes. On the basis of the foregoing it appeared
that no generalization covering all three institutions could be made

regarding the impact of class size on productivity.

Class Hours

University B had 258 class hours required in mathematics.
University C had 139 required class hours and University A had 84
class hours. This was a wide variation in class hours and yet it
was not found, in the case of mathematics, to affect the three

measures of productivity as defined in this study.

Summary
University C had the highest percent of matriculates that

presented themselves for the final examination with 75% and

'Chapter four, Table |V.
2Chapter four, Table V.




University A had the highest percent of matriculates who successfully
completed the final examination. University B had the highest percent
of matriculates that presented themselves for the final examination and
successfully completed the examination. Organization was not found to
be a factor in increasing productivity. An examination of class size
indicated that the smaller the class size the better the probability
of successful completion of the examination, Class hours did not seem
to influence the three measures of productivity equally and there was
little evidence to confirm that the number of required class hours
acts in any specific way in these three institutions to increase

productivity.

Philosophy

Measures of Productivity

Measure 1: University A had 82% of its matriculates in philosophy
who presented themselves for the final course examina-
tion. University B had 62% of its matriculates in the
same category and University C had 45%.

Measure 2: University A had 56% of its matriculates who success-
fully completed the final course examination while
University B had 51% in the same category and Univer-
C had 29%.

Measure 3: University B had 82% of its students who presented
themselves for the examination and successfully
completed the examination. University A registered

69% in this same category and University C had 64%.



Organization

The three measures used to measure productivity in this study
indicated that the universities with centralized and moderately
central ized patterns of organization are more effective in terms
of these measures of productivity than University C with its
decentralized pattern. However, University A was the most effective
institution in terms of measures one and two whereas University B
was the most effective university in terms of measure three. It
should also be noted in measure three that University C had only
5% less productivity than University A which was not a significantly
large difference., The organizational pattern was not found to be

intimately related to productivity.

Class Size

Classes were smaller at University A than at University B or
University C. At University A the average class had approximately
50 matriculates whereas the classes at the other two institutions
generally had over 150 matriculates as indicated on Table iv.! Aan
examination of Table V2 indicated that the productivity in terms
of the number of matriculates who successfully completed the course
final examination tends to decrease at both University A and Univer-
sity C as class size increases, but at University B class size did
not appear to affect the productivity measured in these same terms,
In sunmary it was found that these data would not allow a meaningful

generalization regarding productivity and class size.

'Chapter four, Table 1V,
2Chapter four, Table V.



Class Hours
University B had the largest number of class hours required with

_‘90 hours whereas University A had 80 class hours required and Univer-

sity C had 75 class hours required. Since each of the class hour

requirements were so nearly the same it does not seem appropriate to -

generalize about relationships between the three measures of produc-

tivity and class size. However, it can be seen from the foregoing

that University C had the least productivity according to all three

measures of productivity and also had the fewest required class hours,

Summary

University A had the highest productivity according to the number
of matriculates who presented themselves for the course examination.
University A also had the highest productivity in terms of the number
of matriculates who successfully completed the examination. Based on
the number of those students who presented themselves for the examina-
tion who successfully completed the examination University B with 82%
had the highest percentage. No clear pattern emerges as to the
relationship between productivity as measured in this study and
organization. The aveéage class size at University A was considerably
smaller than class size at the other two universities. It was found
at University A and University C that productivity was related to class
size so that the smaller the class size the larger the productivity
will tend to be, especially in terms of matriculates that successfully

complete the course examination., Class hours did not seem to be
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related to productivity in this course in any definable way al though

it is noteworthy that University C had the least productivity and

the fewest number of class hours,

-

Physics

Measures of Productivity

Measure 1:

Measure 2:

Measure 3:

University A with 73% had the highest productivity
in terms of the number of matriculates who presented
themselves for the course examination. University C
was found to have 67% and University B had 56% of
their matriculates in physics who presented them-
selves for the course examination,

University A had the largest percent of matriculates
who successfully completed the course examination
with 35% followed by University B with 37% and
University C with 22%.

University B, with 82% of those who presented them-
selves for the examination that completed the exam-
ination, was the highest in this measure of produc-
tivity. University A was second in this‘measure of

productivity with 53% and University C was found to

. have 33% of its matriculates who presented themselves

for the examination and successfully completed the

examination.



Orqanization

University A, which was moderately centralized, had the highest
productivity according to two of the three measures in this study.
At University B, the most centralized in terms of organizational
pattern, it was found that productivity was greater in terms of the
matriculates who presented themselves for the course examination and
successfully completed the examination. The least productivity was
found in University C, the most decentralized institution in terms
of organizational pattern. There was no finding that tended to
support the proposition that increasing the centralization of organi-

zational pattern will increase course productivity in physics.

Class Size

University C generally had the largest class sizes with most
class sizes being larger than 60 students. At University A most
of the classes were less than 60 students, but all classes had more
than 40 students as indicated on Table IV.! University B had only
one class offered and it had more than 150 matriculates. Productivity
according to the measure utilized on Table v2 indicated that at Univer-
sity C the percent course productivity dropped as class size increased.
This was also true at University A, but at University B there was only

one size of class so this relationship could not be assessed. In

lChapter four, Table 1V,

zChapter four, Table V.



general, productivity was not clearly and definitely related to class
size in the case of physics although there are some indications that

productivity was related to class size at University C.

Class Hour

University B had the largest number of class hours with 194 hours
required. At University A 144 class hours were required and at Univer-
sity C 132 class hours were required. The least productivity was found
at University C and it was also found that University C had the fewest
required class hours. However, in two of the three measures of produc-
tivity University A had the highest percent productivity and this was
in spite of the fact that University A had less required class hours
than University B, Therefore, in physics there did not seem to be a
relationship indicated between class hours and productivity as measured

in this study.

Summary

University A had the highest percent of matriculates who presented
themselves for the examination and also the highest percent of matricu-
lates who successfully completed the course examination. University B
had the highest percent of those who successfully completed the examina-
tion of those who took the examination. In two of the three measures
of productivity University C was the lowest of the three universities,
In the assessment of the variable organization and its relationship to
productivity it was found that University C had the least overall pro-

ductivity and was the most decentralized organizationally. As for
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class size, it was found that at University C there seems to be some

relationship between a smaller class size and at least one measure of

productivity utilized in this study, Class hours were not directly

or inversely related to productivity.,

Sociology

Measures of Productivity

Measure 1:

Measure 2:

Measure 3:

University A had 92/, of those who matriculated for
sociology engaging in the course examination. At
University B 71% of those who matriculated presented’
themselves for the course examination and at Univer-
sity C 62% of those who matriculated wrote the course
examination,

University B with 66% had the highest percent of
matriculates who successfully completed the course
examination, University A had 63% according to this
measure of productivity and University C had 437% of
its matriculates who successfully completed the
course examination.

University B had 94% of its students who presented
themselves for the course examination that completed
the examination successfully. University C had 70%
in this category and University A had 68% of its
matriculates who presented themselves for the
examination and successfully completed thg course

¢

examination,



Organization

It would appear that in sociology the two universities that were
the most centralized in organization, as defined in this study, had
generally higher productivity. It must be pointed out that of the
two centralized institutions University B, the most centralized, was
slightly more productive in these terms. On this basis centralization
of organization could be related to increased productivity, at least

in terms of the sociology course.

Class Size

University C and University B both had very large classes in
sociology. These classes ranged from 100 matriculates in the smaller
sections to over 300 matriculates in the larger sections. University
A, on the other hand, had no section with more than 60 matriculates.
Productivity as indicated on Table v! tends to decrease as class size
increase. In this case productivity was measured only in terms of
the percent of matriculates who successfully completed the course
examination. These findings did not indicate that productivity
(all three measures) was related to class size. This statement was
based on the finding that productivity was generally greater at
University B than at University A although University A had the
smallest classes. On the other hand, University C had large classes

and low productivity.

lChapter four, Table V.



Class Hours

University C had 149 class hours. University B had 90 class hours
and University A had 84 class hours in sociology. The findings led to
the conclusion that the number of class hours required did not affect
the course productivity as ascertained by the three measures of produc-
tivity in this study. It should, however, be pointed out that the lowest
productivity was found at University C which had the highest number of
required class hours. Therefore there was no relationship found between

the large number of class hours and increased course productivity.

Summary

University A had the highest productivity in terms of those matricu-
lates who presented themselves for the examination. University B had the
highest percent of matriculates who successfully completed the course
examination and also the highest percent of those who presented themselves
for the examination and successfully completed the examination. Organiza-
tion did not appear to be a major factor in course productivity and
neither did the number of class hours. Class size did not indicate major

influence on course productivity.



CHAPTER 1V

INSTRUCTIONAL UNIT COST

Table |1l summarizes the findings of selected categories of instruc-
tional unit cost for each of the three selected Central American Univer-
sities. The unit cost findings are valuable to the administrators of the
three Central American Universities in the evaluation of the financial
aspects of their introductory course offerings. These findings are also
valuable indirectly to all the Central American Universities as they

provide a basis for comparing introductory course offerings.

Purpose and Organization

The purpose of this chapter is to set forth the findings for six
measures of instructional unit cost chosen to represent instructional
unit cost in this study. The means and standard deviations are useful
within the three respective institutions, but are not as helpful in
regard to comparative analysis between institutions. The chapter is
organized in such a way as to permit analysis of each of the unit cost
categories for each of the three institutions and then to present a
comparative analysis of the three universities using the variables of
organization and productivity. These variables are points on which
to focus the comparison. Productivity as used in this instructional
dnit cost analysis means only the percent of matriculates who

successfully complete the examination.
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The comparative analysis is continued by examination of the
frequency of class size occurrence at the three universities, the
average unit cost per matriculate by class size, and the percent
of matriculates who successfully complete the course being reported

by class size.

GENERAL COMPARISON OF INSTRUCTIONAL COST

At University A the greatest amoung of money in absolute terms
was expended for the teaching of chemistry which was $69,257.00.
This amount was three times as much as was spent for any other course
in the General Studies course program at University A. This was in
contrast to the other two universities where University B's largest
expenditure was $25,069.00 for the teaching of physics and Univers
sity C's largest expenditure was $13,704.00 for the teaching of
mathematics. It should be noted that funds devoted to instructional
cost at University A in absolute terms were more than two and one-
half times the funds spent for instructional purposes at each of the
two other universities. This difference, in absolute expenditure
for instruction, is more striking when it is realized that University
C had a much larger number of matriculates than either University A
or University B. Actually University A had an average of 6,165
matriculates in all introductory courses for the years examined.
University B had 1,555 matriculations during the same period and
University C had 9,548 matriculations. University B, with the

smal lest number of matriculates, expended a total for all introductory
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course instruction of $58,673.00. At University C, with a matriculation
over six times as large as University B, the expenditure for instruction
in all introductory courses examined was $66,309.00, University A with
more than 3,000 less matriculates than University C spent approximately
two and one-half times as much for instruction with a total of $155,308.00.
The foregoing data seems to indicate that there is a wide disparity among
salaries at the three institutions and it also indicates that University C,
with the largest number of matriculates and the relatively low salary
payments should be the least expensive operation in terms of unit cost
unless productivity is considered and it compensates for these other
factors. It was found that no one course was uniformly more expensive

to teach at all of the universities and it was also found that laboratory
courses in absolute terms were no more expensive in general than non-

laboratory courses.

UNIT COST PER INSTRUCTIONAL HOUR

At University A and University C the unit cost per instructional
hour for biology was less than for any other introductory course. At
University B the biology cost per instructional hour was also low, but
history of culture and philosophy were still lower. University A was
found to have chemistry‘as the most expensive course in terms of unit
cost per instructional hour. University B's most expensive course per
instructional hour was physics and at University C philosophy was the

most costly offering per instructional hour.
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University A

In terms of unit cost per instructional hour no course at University
A was found to be significantly different from the other courses examined.
The mean cost per instructional hour at University A was $12.13. The only
course that approximated two standard deviations from the mean was
chemistry with a unit cost per instructional hour of $21.22, It was
found that laboratory courses were not generally more expensive in terms

of cost per instructional hour than were non-laboratory courses.

University 8

At University B physics indicated a significant difference from the
other introductory courses in terms of instructional unit cost per
instructional hour. The unit cost per hour in physics was $39.79 and
the mean for all introductory courses was $15.85. The only other
course with a unit cost per instructional hour above the mean was
language with a unit cost of $18.35. It was found that laboratory
courses were not generally more expensive in terms of this measure

than were non-laboratory courses.

University C

The unit cost per instructional hour at University C indicated
that there was no significant difference between the courses examined.
The mean cost per instructional hour was $8.11. The highest cost per
instructional hour was found to be philosophy at $13.70 and the lowest

cost per instructional hour was biology at $5.97.
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Organization

At University C, the most decentralized university organizationally,
the mean unit cost pér instructional hour was $8.11. At University A,
the moderately centralized institution, the mean unit cost was $12.13
and at University B, the most centralized, the mean unit cost per
instructional hour was $15.85. Two observations appeared relevant to
this finding. One observation was; the larger the gross number of
matriculates in a university the less the mean unit cost per instruc-
tional hour. The other observation was; the more decentralized the
pattern of organization of introductory courses the less the cost per
instructional hour. It is, however, necessary to caution that these
finﬁings should be tempereg by the realization that the salary schedule
in introductory courses was found to be very low at University C
relative to the other two universities and this could account for a

large part of the difference in cost per instructional hour,

Productivity

The number of matriculates who successfully completed the course
examination in all courses considered in this study at University C
averaged 30%. At University A and at University B the average produc-
tivity was 49%. In considering unit cost per instructional hour it
was necessary therefore to increase the unit cost per instructional
hour by roughly 20% to compensate at University C for the lack of
productivity. Therefore on this comparative basis the cost per

instructional hour at University C should be considered to be $9.73
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instead of the $8.11 found in this study. This amount was still less
than the other two universities, but the low salary schedule accounts

for at least part of the difference.

UNIT COST PER CLASS HOUR

The mean unit cost per class hour at University B was $42.10,
At University C the unit cost per class hour was $65.45 and at
University A the unit cost was $171.96. It is well to note that
there was a large variation between the number of required class
hours for each of the introductory subjects. These differences
were often great between courses within one university, but there
was also a very large difference between the mean number of class
hours required for all courses at each of the universities. At
University A the mean number of required class hours for all
introductory courses considered in this study was 104 hours. At
University B the mean of required class hours for all courses
studied was 155 hours and at University C the figure was 131 hours.
Therefore, it is clear that one reason for the high class hour cost
at University A was the relatively high salaries paid and the fewer
class hours required in most of its courses, At University B the
number of class hours was larger, but even though salaries were
relatively high the unit cost per class hour was relatively low.
At University C the low salaries contributed to the low cost per
class hour, but even this factor does not compensate enough to

bring it into line with University B's cost per class hour.
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University A

University A reflected the highest class hour unit cost in
chemistry with a cost of $360.71. This cost in chemistry was more
than twice the mean cost per class hour for all other introductory
courses at University A. The only other course that even approached
this high unit cost was history of culture at $295.71 per class hour.
Physics, with a cost per class hour of $59.88, was the least expensive

course per class hour at University A.

University B

The highest cost per class hour was found in the introductory
physics course at University B. This cost was about three times
higher than any other course at University B examined in this study.
The lowest cost per class hour at University B was history of culture.
The unit cost per class hour in history of culture was $9.46, but this
cost must be considered in the light that only one small section of 15
students was involved. It would appear that history of culture may not
be large enough to be comparable to the other courses considered. The
next least expensive course at University B, in terms of unit cost per
class hour, was sociology with a cost of $25.58 per class hour. Only
physics was more than two standard deviations from the mean and there-
fore significantly different from the other courses in cost per class

hour.

University C

The most expensive course at University C in terms of unit cost

per class hour was mathematics with a cost of $98.59. The unit cost
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per class hour was least in sociology at $32.21. It must be noted,
however, that none of the courses were significantly different

statistically in terms of unit cost per class hour.

Organization

In terms of organization it appeared that no pattern emerged.
University B, the most centralized university, had the least mean
cost per class hour and University A, which was moderately centralized,
had the largest mean cost per cléss hour, This left University C,
which was the most decentralized, in between University A and Univer-

sity B in terms of cost per class hour,

Productivity

Productivity at University A and University B as previously
stated was roughly 20% higher than productivity at University C as
measured by the percent of matriculates who successfully completed
the course. Therefore, when productivity was taken intb consideration
and an additional 20% was added to the existing cost per class hour
the unit cost changed from a mean of $65.45 per class hour to $78.54
per class hour. This did not change the rank order of the three
institutions, but did point out that when a variety of variables
are introduced in economic terms a more realistic comparison becomes

possible.



-68-

UNIT COST PER MATRICULATE

There was a very strong relationship between unit cost per
matriculate and unit cost per instructional hour. This was
expected for both categories are concerned with the number of
students involved in slightly different ways. On this basis the
expectation would be to find very little difference between these
two unit costs and this would be correct if class size were to
remain relatively constant. However, at University C class size
was not constant and at University B many exceptions were found.
At University A there was found a very strong relationship between
unit cost per matriculate and unit cost per instructional hour,.
The University A finding appeared to be the result of class sizes

that were relatively equal.

University A

At University A the only course that was found to be significantly
di fferent from other courses at the University A was chemistry which
had a unit cost per matriculate of $62.45. Biology, although not
significantly different from the other courses, had the lowest unit

cost per matriculate of $13.40.

University B

Sociology at University B was the least expensive course in tems
of unit cost per matriculate at $8.40. Physics had the highest cost
per matriculate at $151.02. The course in physics was significantly

different statistically from the other courses in terms of unit cost
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per matriculate. In fact, physics cost almost one and one-half times

more per matriculate than any course studied in the three universities.

University C

At University C no course registered a significant difference
from other introductory courses studied. However, biology was the
most expensive course per matriculate with a cost of $11.70 and the

philosophy course was least expensive at $4.40,

Organization

The lowest mean cost per matriculate was found at University C
which was the most decentralized university organizationally. At
University B the highest mean cost per matriculate was found to be
$44.88. University A had a mean unit cost of $24.93 per matriculate.
These findings tend to indicate that the cost per matriculate was
least at the most decentralized university and most at the most
centralized university. This should, however, be considered in
the light of overall matriculation that finds over 9,000 matriculates
at University C, 6,500 at University A and approximately 1,500
matriculations at University B. Therefore the differences noted

may have been a function of total enrollment as much as it was of

organization.

Productivity

When the number of matriculates that enroll and successfully
complete the course are considered it does not notably change the

findings in regard to matriculation and cost. It should be pointed

-



out that in absolute terms matriculation was largest at University C,
but that in absolute terms productivity was largest at University Al
The mean unit cost per matriculate for all courses at University C

was found to be $8.97 when the variation in productivity was included.

UNIT COST PER PASS

The instructional unit cost per pass is one of the most useful
measures utilized in this study. This is because of its value in
terms of planning for the Central American universities. It is
reasonable to assume that the goal of any university is to have as
many of the matriculates for a course as possible to pass the course
and to maintain the quality of the graduate that is desirable.
Therefore, it would appear that his measure is one test of the
effectiveness of the instruction at the university and the adminis-
tration of a university can assume that the cost per pass in a
course is going to remain about the same in terms of long rangde
planning unless some new changes are introduced that will allow
increased productivity or will lower unit cost. As was noted in
chapter one in the background information of this study, the
Central American university has not been particularly interested
in increased productivity in the past, but now this is changing
and the desire is to not only increase productivity, but to

increase the quality of the academic program.

lSee Appendix D, Table D of this study.



University A

The unit cost per pass in philosophy was $23.94. Philosophy had
the lowest unit cost per pass at Universfty A. The highest cost per
pass was found in chemistry with a unit cost of $125.01. The mean
unit cost for all courses at University A was $49.12., |t seems well
to note that the course with the highest cost next to chemistry was
sociology at $55.46 per pass. It was very apparent that the mean
was strongly influenced by one course, chemistry. In spite of the
foregoing, chemistry was more than two standard deviations from the
mean and it is significantly different in terms of instructional

unit cost per pass.

University B

At University B the most expensive course in terms of qnit cost
per pass was physics with a unit cost of $40L.34, Only mathematics,
with a unit cost per pass of $107.86, was also over $100.00 per pass.
It was also found that two courses had extremely low unit costs per
pass. They were sociology with a unit cost of $12.65 and philosophy
with @ unit cost of $16.80. Physics was so much more expensive than
any other course in terms of unit cost per pass at University B that
it appeafed that at least a partial explanation was necessary at this
point. It would apbear that the fact that eight instructors ''team
teach' physics at University B with only 166 matri#ulates that accounts
for part of the high cost. An additional factor relates to the low

productivity of the course which will be considered in more detail



later in the study. Only physics was significantly different from the
other courses in terms of being more than two standard deviations from

the ﬁean.

University C

The mean cost at University C was $25.82 per pass. There was
found to be no significant difference between courses at University
C in terms of unit cost per pass. The highest unit cost per pass
was found in chemistry at $42.47 and the lowest unit cost per pass

was found in sociology at $10.81,

Organization

The mean unit cost per pass at University C, which was the most
decentralized pattern of organization, was $25.82. The mean unit
cost per pass at University B, which was the most centralized pattern
of organization as defined in this study, was $103.64. On the basis
of this course it would appear that a decentralized pattern of
organization would tend to lower mean unit cost per pass. However,
an examination of the individual courses studied at the three
universities did not remain consistent with this finding. For
example, in the case of biology, University C had a unit cost per
pass that exceeded the unit cost per pass at University A. Again
in philosophy, the unit cost per pass in philosophy at University
A exceeded the unit cost per pass in philosophy at University B.

In view of the foregoing examples it is cautioned not to over
estimate the relationship between organization of introductory

course programs and instructional unit cost per pass.



Productivity

The application of the 20% variation between University C and
the other two universities did not materially affect their overall
relationship in temms of unit cost per pass. It should, however, be
pointed out that, in terms of individual courses, productivity
differences can affect the relationships in a more striking way.

An example is seen in language where the unit cost per pass and

productivity were as follows:

Cost Productivity
University A $28.90 51%
University B $46,.52 50%
University C $26.87 38%

Before taking into account the productivity factor, University C
had less unit cost per pass than the other two universities. By
applying the factor of productivity the costs were changed as

follows:

New Cost
University A $28.90
University B $46.99
University C $30.36

It is now found that University C had a higher unit cost per pass in
language than did University A although it was still less than
University B. These calculations are possible for each of the courses,

but they are not within the specific purpose of this study.
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UNIT COST PER CONTACT HOUR

The instructional unit cost per contact hour was very different
from what one would expect based on the previous instructional unit
cost findings. This variation may be partially due to the tact that
University B used ''team teaching' and this method of instruction
produced a very large number of contact hours in relationship to the
number of students involved. At University A the mean cost per
contact hour was $.29. At University B the mean cost was $.14 per
contact hour and at University C the mean cost per contact hour was
$.08. The number of matriculates in a course ordinarily has a great
deal to do with contact hours developed and this obviously would
directly affect the cost per contact hour. Conversely the number
of instructors present at the same class directly affects the number
of contact hours developed. The measure of contact hours should be
of use in planning, but it should be cautioned that it is extremely
limited in the Central American situation due to the vast differences
in required cla;s hours, class size, instructional salaries, etc. It
appears that contact hours are of greatest use in appraising cost
within‘one university. This measure is of very limited use when

comparing the three Central American universities.

University A

At University A only chemistry had a unit cost per contact hour
that was significantly different from the other courses at University

A. The unit cost in chemistry was $.65 which was the highest cost



per contact hour of any course at University A. The lowest cost per
contact hour was biology with a cost of $.16. Sociology was also low

with a cost of $.17 per contact hour,

University B

Five of the eight courses at University B had a unit cost per
contact hour under $,06. They were chemistry, mathematics, physics,
philosophy and sociology. The first three had a unit cost per contact
hour of $.03 and the other two courses, philosophy and sociology, had
a cost of $.04 and $.05 respectively. History of culture had the
highest cost per contact hour at $.63 and language was also high in
terms of unit cost per contact hour at $.26. History of culture was
the only course that was significantly different from the other

courses in terms of two standard deviations from the mean.

University C

At University C the highest cost per contact hour was found in
mathematics at $.11 per contact hour. The lowest cost per contact
hour was found in sociology at $.04 per contact hour. None of the

courses were found to be significantly different statistically.

Organization

In terms of organization the most centralized pattern found at
University B had a mean cost per contact hour for all courses of
$.14, The most decentralized university in these terms, University
C had the lowest mean unit cost per contact hour at $.08. The
highest mean cost per contact hour for all courses studied was

found at the moderately centralized institution University A.
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There were no observable relationships found between organization of

the introductory course programs and unit costs per contact hour,

Productivity

Generally speaking the unit cost per contact.hour was not
appreciably affected by the difference in productivity observed
between University C and the other two universities. This lack
of effect was also noted between individual courses at the three

universities.

UNIT COST PER CONTACT HOUR WITH PASS

The mean cost per contact hour with pass for all courses at
University C was $.24, at University B it was $.27 and at University
A it was more than double at $.57. As pointed out in chapter two, the
contact hour with pass was derived from the number of class hours with
those matriculates who successfully completed a course times the
number of instructors who were present during these class hours.
This category of unit cost is more meaningful than unit cost per
contact hour, but it is still derived from so many variables that
comparison is much more difficult than with such measures as unit
cost per matriculate and unit cost per pass. Therefore, this category

must be considered with extreme caution.

University A

The only course at University A that differed significantly

from other introductory courses at University A was chemistry with



a unit cost per contact hour with pass of $1.30. Philosophy had the
lowest cost per contact hour with pass at University A with $.30.
Biology was also very low with a unit cost per contact hour with

pass of $.31.

University B

At University B the highest cost per contact hour with pass
was history of culture with a cost of $.95. Physics, which had
an extremely high cost per matriculate and per pass was still
high in relation to all other courses except hi story of culture
which had $.26 per contact hour with pass. Chemistry, mathematics
and sociology were all found to share the lowest cost per contact

hour with pass at $.07.

University C

University C did not have any course that registered more
than two standard deviations from the mean of all courses examined
in terms of contact hour with pass. Mathematics was the most
expensive course in terms of a contact hour with pass with a cost
of $.40 and sociology was the lowest unit cost per contact hour

with pass at $.09.

Organization

University C, the most decentralized institution had the least
mean cost per contact hour with pass at $.24, University B, the
most centralized, was found to be more costly in these terms than
University C with a mean cost per contact hour with pass of $.27

and yet less costly than the moderately centralized institution,
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University A, which had a unit cost per contact hour with pass of
$.57. It should be noted, however, that the mean unit cost at
University B was dramatically affected by one course. This course
was history of culture which was higher than any other unit cost
per contact hour with passAof any course at University B. This
was also true at University A where the chemistry unit cost per
contact hour with pass had a very great effect on the mean. Good
arguments can be given for eliminating these courses in determination
of the mean for the other courses. However, this was not done for
purposes of this study. No observable uniform relationship was
found between the pattern of organization as defined in this study
in chapter two and instructional unit cost per contact hour with

pass.

Productivity

When the differential in productivity was considered Univer-
sity C had enough increase in unit cost per contact hour with pass
to make its mean cost higher than University B although still
lower than University A. The figures are as follows:

Unit Cost Plus Produc-

Unit Cost tivity Differential
University A $.57 $.57
University B $.27 $.27
University C $.24 $.29

On the basis of these findings productivity was found to influence
the rank order of the three universities in terms of unit cost per

contact hour with pass.
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FREQUENCY OF CLASS SIZE OCCURRENCE

Table IV labled 'Frequency of Class Size Occurrence' was designed
to show the distribution of average class size for the years 1961 and
1962 in the three Central American University Introductory Programs.
Instructional unit costs are related to the variable of class size as
well as to the instructional salaries paid to the professors. This
Table details the breakdown of class size offerings. It indicates
the institutions as well as the courses and class sizes found within

those courses.

University A

At University A no class taught had an enrollment larger than
80 students. Most of the classes in all courses, regardless of
course content, fell into the range of 21 to 80 students enrolled.
The only exceptions were found in physics and chemistry. Chemistry
which had six sections with an enroliment of from 11 to 20 students
and one section with less than 10 students enrolled. Physics had

one section also with an enrollment of between 11 and 20 students.

University B

At University B most of the classes offered were much larger
in spite of the fact that matriculation at University B was by far
the smallest of the three institutions. Only two of the lecture
sections offered at University B had less than 81 students enrolled
and these were history of culture and a laﬁguage section., History

of culture had from 11 to 20 students enrolled and the language



-81-

section had an enrollment of from 41 to 60. The largest classes were
found in philosophy, with an enroliment of over 300 students, and in
sociology with an enrollment of from 251 to 300. Note that the
laboratory sections at University B are marked with an asterisk and
are not considered in productivity as they do not report grades.

The students only receive a grade from the examination in the lecture

section,

University C

Table IV indicates that there was a very large differential in
the size of classes taught. Roughly one-half of the classes taught
were larger than 81 students in enrollment and one-half were less
than this number in enrollment. Obviously, this means that many
more students at University C are in large classes than are found
in the smaller classes. By an examination of Table IV it was found
that every course at University C had at least one section with more
than 100 students enrolled and most of the courses had sections with
more than 200 students enrolled. It was found that sociology had
all of its sections with one exception, a class with less than 10
students, with more than 100 students enrolled. Class size did
not appear to be affected by the content of the subject matter
taught. Therefore laboratory classes were just as large or as

small as non-laboratory classes.
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AVERAGE UNIT COST PER MATRICULATE BY CLASS SIZE FOR YEARS
1961 AND 1962 AND AVERAGE PERCENT PRODUCTIVITY
BY CLASS SIZE FOR THE YEARS 1961 AND 1962

Table V was found to be more revealing as it related to unit
cost when coupled with Table VI, the average productivity percentage

by class size.

University A

At University A the overall average unit cost per matriculate in
biology was $13.40. It can be seen that those classes of biology that
have 21-40 students cost $18.90 per matriculate and those classes
which have 41-60 students cost $15.86 per matriculate. However, the
average unit cost per matriculate was brought to $13.40 by the larger
number of students found in classes that'had 61-80 students enrolled.
It should also be noted from the percent productivity by class size
table (Table VI) that the percent of productivity for biology was
61% in the larger class size and slightly less in a smaller size
class.

In spite of the case of biology an examination of the data as
compiled in Tables V and VI did not clearly indicate that the percent
productivity was dramatically increased or lessened due to the class
size factor, There did, however, seem to be a general tendency noted
that the larger the class size, the less cost per matriculate. In
fact, a class in physics of 11-20 students with 38% productivity had
a unit cost of $7.00 and another class in physics, also at University

A, had a class size of 41-60 and the productivity was 41.5% and the
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unit cost per matriculate was $15.00, It should be pointed out that
chemistry at University A was a case where the smaller class had a
larger cost per matriculate and the cost per matriculate did
dramatically decrease with increase of class size. One would also
expect the percent productivity to decrease as the classes grew
larger, but this was not clearly the case. It was found in chemistry
that the smallest class with 1-10 students did have 100% productivity
and as the class size increased it dropped to 43% for a class size of
21-40 and for 41-60 it dropped still further to 42.5%. It then rose
to 48% in a class size of 61-80. It still appears legitimate to
generalize that productivity had a tendency to decréase as the size
of the class increased, but this wan not a fact in all cases examined
and is certainly not a rule. An examination of history of culture at
University A showed the cost per matriculate increased as the class
size increased, which would not be expected, and the Table VI for
the same course pointed out that the percent of productivity decreased
as the class size increased which would be expected. The reason for
this unexpected pattern of increased unit costs with increased class
size must be related to the fact that considerably larger salaries
were paid to some instructors and it depended upon which size of class
they taught as to how this instructional salary affected the cost per
matriculate.

Another very good example of the foregoing was mathematics where
it was found that the average unit cost per matriculate was $4.84 for

a class of 21-40 students. However, for a class of 41-60 students,
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also in mathematics, the average unit cost per matriculate was $32.43,
Productivity was less, however, in the smaller class at 40% productivity
and higher in the larger class at 62% productivity. In summary it was
found that there was no consistent relationship at University A between
cost per matriculate and class size or between percent productivity and

class size.

University B

At University B the average unit cost per matriculate according to
class size did not follow the pattern that one would ordinarily expect.
That is, one would expect that the larger the class the less percent
productivity would be found and the larger the class the less the
average cost per matriculate. fhis was not the case as two of the
three courses that have multiple size sections at University B
indicate that productivfty increased with class size and they further
confounded the issue by indicating that two of the courses of the
three examined report an increased cost per matriculate as class size
increased. These latter two courses were philosophy with a cost of
$6.31 per matriculate in a class of 101-150 students and when the
class size rose to 300 and over the cost increased to $10.07 per
matriculate. Sociology was another case in point with a cost of
$6.41 for a class size of 201-250 and when the class size increased
to the 251-300 range the cost became $10.07 per matriculate. In
these particular cases what happened was the addition of another
instructor to the ''team'' that taught these courses with a resulting

rise in cost per matriculate.
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In these same two courses it was noted on Table VI that productivity
increased in philosophy from 81% in the smaller class size to 83% in the
larger class size. In sociology, however, the productivity decreased as
the cost rose and the class size increased from 71% productivity in the
smaller class to 63% in the larger class. It was also indicated that
the least expensive cost per matriculate was found in philosophy in a
class size of 101-150 students which had an average cost of $6.31 per
matriculate.

Table V indicated that the low overall costs in sociology and
philosophy were due to the fact that the class sizes were large. Oﬁe
class in sociology was over 200 students and the other exceeded 250
students. The same was true in philosophy at University B where the
classes are large and ghe saléries are low. Physics was a very
different story. It had a cost of $151.02 per matriculate in a class
size of 151-200. This was, as before mentioned, due to the fact that
an average of eight instructors taught this class using ''team
teaching''. This made a very large number of contact hours and one
would expect high productivity, but physics was found to have only

37% of its matriculates who passed the course examination,

e

University C

University C was the only institution of the three universities
studied that was found to conform to the pattern that one would
generally expect regarding unit cost per matriculate by class size

and average productivity by class size. The average cost per
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matriculate was found to decline with only a few exceptions as the
size of the classes grew larger and the productivity was found to
decrease as the class size increased. There are some exceptions
,in each course, but it was found ghat the general trend was
recognizable. This finding could be related to the finding that
salaries followed a rather constant pattern at University C and
there was little difference in salary, if any, between those who
taught small classes and those who taught larger classes.

As to productivity it was clear that the very low productivity
evidenced by University C was a consequence of the larger classes
offered. An investigation of the chart points out clearly that the
larger classes simply were not as productive as the same classes
taught in smaller numbers, Of course it must be remembered that
another variable that was implicit in the study was present. That
was the number of faculties that were teaching the various subjects
so that biology, language, or any other subject could be taught in
various class sizes by various faculties. This meant that the
productivity and the cost were at least partially related to the
faculty in which the course was taught as well as being related to
the class size. This was a limiting factor, but it appears that
the very low cost per contact hour and per matriculate in general
was due to the very large number of large classes.

Table V indicated that the lowest unit cost per matriculate
was found in physics with a cost of $1.81 per matriculate in a

class size of 201-250., The very highest cost per matriculate was
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found in language with an average cost per matriculate of $482,14
in a class size of 1-10 students which was more than compensated
for in the other language classes where unit costs were as low as

$4.20 per matriculate in class sizes of 251-300.



CHAPTER V

OBSERVATIONS AND QUESTIONS
Chapter three of this study has presented the findings of three

measures of productivity in the introductory course offerings in three
selected Central American universities as they relate to the variables
of organization, class size and class hours. In addition six measures
of unit cost analysis were presented fn chapter four for the three
selected Central American universities and a comparison of these three
institutions has been made by focusing on two variables, productivity
and organization. It is the purpose of this chapter to bring together
the implications of these findings for consideration by Central American
university administrators. In addition, some questions that have been
generated on the basis of these findings will be posed and various

alternative methods of utilizing these data will be explored.

OBSERVATIONS ON PRODUCTIVITY
According to the three measures of productivity used, as
describedvin chapter three, productivi ty was generally greater at
both University A and University B than it was at University c.!
It was found that University A and University B were very comparable
in terms of the number of matriculates who successfully completed
the course examination. The foregoing finding was reported as

measure two of productivity and it was judged by the investigator

lChapter three, Table I1I.
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as the most important measure of the three measures employed in the
analysis of productivity. It was for this reason that in chapter
four productivity was narrowly defined to mean only measure two.
This does not exclude the other two measures of productivity from
being useful and extremely enlightning to administrators, but it
was apparent that the goal of each course at every university
should be to produce a student who could successfully complete the
course examination. Hence, measure two of productivity was by far
the most crucial measure in the final analysis. For this reason
those who administer programs in Central America would do well to
pay particular attention to measure two of productivity and to
consider the other two measures of productivity in the light of
improving the percent of matriculates who successfully complete
the course examination.

In general it would appear that productivity could be decidedly
improved at both University B and University C if they were to institute
a more systematic and sophisticated admissions program, however, as was
pointed out in chapter one, the Central American view of admissions has
heretofore not been consistent with good admissions practice as per=-
ceived in North America. It would be advisable on the basis of the
evidence presented in this study, at least at University A and B, for
a thorough examination of the whole admissions procedure to be made
and the responsible officials, both student and faculty, should
consider the possibility of a substantial increase in productivity

through better admissions selection and placement. University A



could also profit by this same action, but the increase would not be
as substantial due to the fact that University A had fewer students
matriculating who did not present themselves for the course examination.

It was found that all three of the universities had very low
productivity when it was taken into account that all the courses
examined In this study were introductory courses. Actually, none
of the three institutions had even fifty percent of the matriculates
passing the course examination. On this basis alone, it would appear
that either the courses are too demanding, or the students are not
prepared, or the instructors have a policy that only a relatively
small number of matriculates should pass in particular courses.
In considering these possibilities an administrator may conclude
that the students are not well enough prepared for the university
level courses and in this case it would be necessary to consider
the whole secondary educational program that sends large numbers
of students to the university with inadequate preparation. If it
was concluded that the courses are too demanding, administrative
action could be taken to point this out to the instructors and in
this fashion prodgctivity could be improved and more space would
become available for new students due to the fact that the length
of time required for a student to graduate would be considerably
lessened.

University B was found to have a considerably larger percent
of its students who took the course examination and passed the
examination, The reasons for this finding were not clear, however,

it may be related to the fact that University B, in most cases, had



more class hours required per course than did University A or University
C. It was found that in every course examined University B had the
highest percent of matriculates who presented themselves for the
examination and successfully completed the examination. One finding
that did not tend to substantiate the theory that class hours required
are a key factor in the number of those who take examinations and pass
them was the fact that in several courses the other institutions had
more required class hours and yet University B still had the highest
productivity.

Salaries at the three universities did not appear to be the same.
In fact, it was found that University C had a considerably smaller
amount invested in instructional salaries whereas the salaries at the
other two institutions were found to more nearly approximate one
another. Since productivity was much higher at University A and
University B it would appear that a very pertinent action for the
responsible officials at University C would be an inquiry into the
relationship at their own institution between salary cost and produc-
tivity in terms of the number of matriculates who pass the course
examination., This inquiry should yield some very interesting and
fruitful results.

Within each institution the administrators and other responsible
interested parties should evaluate the findings of this study in terms
of the productivity by class size, which fof organizational clarity in
this study was presented in chapter four on Table VI. By consideration
of the percent productivity by class size (note that productivity was

measure number two of the three productivity measures) a determination
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can be made as to the desirability, in terms of productivity, of
increasing or decreasing class size.

An example of this procedure would be to assess the findings
as they concern the language course at University A. In language
it was found that productivity was 49.5% for a class that had from
21 to 4O matriculates. Productivity in this same course was 51% for
sections with from 61 to 80 matriculates. On this basis, considering
no other factors, economic or academic, it would be wise for an
investigation to be made of the course. |f on the basis of this
investigation, in academic terms, no new information is encountered
it would then be wise to increase class size as the instructional
cost would be less for the course and productivity would not noticeably
decrease, and in fact, could possibly increase.

It was found in a consideration of the productivity measures
that introductory courses in chemistry and physics were very difficult
for students to pass. This was found to be true at all three of the
universities. On this basis it can be concluded by the administrators<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>