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ABSTRACT

MEASURING EFFICIENCY AND EFFECTIVENESS
OF UNIVERSITY INSTRUCTION
~=A CENTRAL AMERICAN CASE-~-

by Lynn David Hemink

History notes that colleges and unlversities have been
reluctant to apply input-output analysis to university in-
struction. The classroom has been perceived as incongruent
with the input-output analysis. As a consequence, unliversity
administrators have been forced to allocate precious resources
with a minimum of rational method and direction to insure max-
.1mum utilization in instruction.

To ameliorate this existing shortcoming, the following
thesls 1is developed:

1. Important aspects of higher education instruction
are amenable to input-output analysis, involving the con-
structs of efficiency and effectiveness.

2. Efficlency and effectiveness constructs are mod-
erated by administratively controllable variables operating
within the instructional environment.

3. When relationships are established empirically
between administratively controllable varlables and the
efficiency-effectiveness constructs, a rational basis for

administrative decislon-making results.
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Lynn David Hemink

A model of efficlency and effectiveness may be constructed
that Iincorporates class enrollment, students presenting them-
selves for final examination, and the number of students pass-
ing a course. Two ratios of efficlency and one measure of
effectiveness may be developed that isolate various phases
in the instructional environment in which student inputs are
being reduced.

The national universities of Costa Rica, El1 Salvador,
Guatemala, Honduras and Nlcaragua 1llustrate the utility of
the theslis., Data on all classes taught in the universities in
the academic year 1962-63 formed the population. Data on six
factors that could be affecting the efficlency-effectiveness
ratlos are gathered for the five universities. The s8ix fac=-
tors that could be affecting the efficlency-effectiveness con-
structs are:

1. The salary pald to the instructor in each class.

2. The size of each class.

3. The level of instruction as measured by the year in
which a class 1s normally taken in a students program.

4, The type of instruction. (Lecture, laboratory, lecture-
laboratory.)

5. The contact hours of the class with the instructor.

6. The number of classes taught by the professor during
the academic year.

Using Chl square and mean difference comparilisons, it 1s pos-
sible to determine relationships between the efficiency-

effectiveness ratios and the six factors. The efficiency-
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effectiveness constructs provide adminlistrators with a method

for future decision-making, and relationships between the con-
structs and the administratively controllable variables provide
direction for future declision-making. }

Interrelationships between the ratios of efficlency and
effectiveness are evidenced in data analysis which support the
theoretically constructed relationships between these ratios.
These relationships validate the model of efficiency and
effectiveness as a practical method for analysis of instruction.

Relatlonships between constructed ratios and the six fac-
tors that are administratively controllable provide direction
for future decision-making that is relevant only in Central
America. Specifieally, the following directions are indicated
in Central America:

1. Iowest salaries pald to instructors correspond to
highest efficiency and effectiveness ratios. However, the
type of person receiving a salary under $250 equivalents may
be a practitioner instead of an academic professor.

2. Class sizes smaller than 29 are more efficlent than
classes of 30-109, and classes larger than 110. The adminis-
trative direction advocated, would be smaller class sizes,

3. Efficiency and effectiveness increase at successive
levels of instruction. If this 1s a real difference and not
the result of student self selection, administrators should
attempt to ascertain means for holding more students at lower
levels.

4, Laboratory classes tend to be more efficlent than
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other methods of instruction. However, these courses are
usually smaller and taken at upper levels of instruction where
ratios are higher,

5. Contact hours beyond 2500 result in a raplid decrease

in efficiency. Smaller classes may reduce contact hours.
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CHAPTER I
NATURE, PURPOSE AND DELINEATION OF THE THESIS

Recent history notes that colleges and universities have
been reluctant to apply input-output analysis to university
instruction. The classroom has been percelved as incongruent
‘with the input-output analysis that has proven to be successful
in governmental agencies. As a consequence, university ad-
ministrators have been forced to allocate precious resources
with a minimum of method and direction for insuring that
maximum resource utilization occurs in instruction. 1In order

to ameliorate this shortcoming, the followlng thesis is advanced.

Statement of the Thesis

The thesis is threefold:

1. Important aspects of higher education instruction
are amenable to input-output analysis, involving
the evaluative constructs of effectiveness and
efficliency.

2. These constructs (effectiveness and efficiency)
are moderated by certain administratively control-
lable variables that are operating within the in-
structional environment.

3. When relationships are established empirically
between the administratively controllable varlables
and the efficlency-effectiveness constructs, a ra-
tional basis for administrative decision-making results.

1



The potential worth of the theslis lies in the utility and
valldity of the method of analysis herein proposed, and in the
direction for administrative planning and action that is indi-
cated by the method when applied in concrete instructional
situations, Specifically, the method of‘analysis is desligned
to maximize the use of the limited resources avallable to

higher education instruction.

Thesis Development

The typical model of instructional productivity can be
stated thusly:
FIGURE 1
MODEL OF INSTRUCTIONAL PRODUCTIVITY

(E) + (1) -3 (a)

Given class enrollment (E), an instructional factor (I) is
provided by the instructor and a number of students successe
fully pass the course (A). The ratio of A/E represents the
extent to which the professor has been successful in producing
an output (A) in relation to a given input (E). This model
assumes that the instructional factor (I) is the only mod-
erating influence on the quantity of students who will pass
the course (A).

If this model is appllied 1in concrete situations, however,
there are factors other than the instructional factor (I) pre-
sent in the institutional environment which affect the pro-

ductivity of the class (A/E). In essence, losses in productivity






that formerly have been attributed to instruction (I) may
result from other factors. For example, in institutlions in
which the examination procedure permits the student to take

the final examination at his discretion instead of upon con-
clusion of coursework, the productivity of the instructor

is difficult to assess. The examination procedure 1is an
institutional policy decision that should be reflected in
instructional productivity. It 1s necessary to construct a
model that delineates institutional variables that would other-
wise have been attributed to instruction.

In constructing a model that incorporates institutional
factors such as the examination policy previously noted,
another variable must be inserted in the structure of the
model. If (Ex) represents those students who present them-
selves for final examination in a class, a new model 1s possible.

(Figure 2).

FIGURE 2
REVISED MODEL OF PRODUCTIVITY

(E) + (I) =3 (Ex) -3 (A)

In this model, a class enrollment (E) and the instructional
factor (I) produces examined students (Ex) from which success-
ful students (A) result. In essence, an enrolled student (E)
must become an examined student (Ex) and pass the examination
before becoming a successful student (A).

The preceding model makes it possible to determine a
variety of productivity ratios. For example, the ratio Ex/E
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represents the ratio of students presenting themselves for
final examination (Ex) divided by the class enrollment (E).
A/Ex represents the ratio of students who pass the course (A)
divided by those who were examined (Ex), and A/E is the ratio
of total output (A) divided by the total input (E).

The ratlio Ex/E may be affected by factors other than
instruction. For example, i1f an institution were to enroll
all students on a full time basis with full course loads even
if a student were only to attend one or two classes, this
variation would be exhibited in the Ex/E ratio and could not
be attributed entirely to instruction. In thls ratio, it is
possible to avold attributing low productivity to the professor
that more properly resides in other phases of the institutional
environment. This ratio represents a significant development
in detenﬁining where productivity 1s being impaired.

A/Ex 1s the ratio that more truly reflects instruction in
an institution with a voluntary examination procedure. This
ratio results from dividing the successful students by those
examined. This ratio represents the relationship between the
instructor and the academic abllity of student an academician
and is thereby a measure of instructional productivity.

The ratio A/E is subjeet to a variety of institutional
factors. The ratio of A/E will be affected by the instructor
passing students (A), and also by administrative policies,

For example, 1f the administrative policy 1s in effect that
all students will be enrolled with a full complement of classes
even though the student desires to attend only one class, the
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A/E ratio will reflect this procedure in part. Other factors
may also affect A/E, and it is thusly apparent that A/E is
affected by factors in the institutional environment in
addition to instruction.

Efficiency and Effectiveness

Productivity may be divided into efficlency and effective-
ness. If efficiency is defined as the maximization of the
useful return or output from any given 1nput} and effective=-
ness 1s defined as the extend to which an intended outcome of
a course of actlon becomes an observable and measurable outcome
of that course of action? it 1s possible to construct a model

of ratios noted as efficiency and effectiveness ratios, (Figure

3).

FIGURE 3
MODEL OF EFFICIENCY AND EFFECTIVENESS
Input OQutput
(E) — | Ex/E _— A/Ex —_— (a)
nrollees nstitutlona Instructlona uccesstiu
Efficlency Efficliency Students

A/E

nstitutlonal
Effectiveness

1sames Buchanan, The Public Finances, (Homewood, Illinois,
Richard Irwin Co., 1965), p. 222.

2

Burton Friedman, The Public Administration of Education
in Central America, (IIME, E. Lanslng, Michligan State Unlversity,
I968), p. 7.




The intended 1nstitutional outcome in enrolling students
(E) 1s to produce successful students (A) in each class so that
these students will ultimately be productive members of soclety.
The extent of attainment of the institutional goal in each
class 1s represented by dividing the number of successful
students by the number of students enrolled (A/E). 1In
essence, A/E 1s the extent to which a course of action has been
effective in the institution. Whereas in previous models,
A/E has represented the effectiveness of instruction, it is

evident that the term insitutlional effectiveness 1s more

appropriate because 1t has been noted that many factors in
addition to instruction may affect thls ratio.

Ex/E 1s not an effectiveness ratio because it does not
incorporate the desired institutional outcome of passing
students (A). Ex/E represents the ratio of those examined
(Ex) divided by the number of students enrolled in a class (E).
This ratio (Ex/E) 1is an efficlency ratio because 1t represents
the degree of maximization of an input that 1s necessary to
achleve the deslred institutional outcome (A). As noted pre-
viously, thls ratio may be determined by factors other than
instruction. Hence, Ex/E 1is designated as institutional

efficiency in recognition of the many institutional factors

operating on the ratio.

A/Ex 1s designated as instructional efficiency. The term

instructional efficiency 1s employed in light of the major
factor that affects this ratio. As noted previously, the
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number of successful students (A) resulting from those examined
(Ex) 1s determined by the instructor and the ability of the
student. In essence, the instructional factor 1s clearly
reflected in this ratio. A/Ex 1s regarded as a measure of
efficlency because 1t does not incorporate total input. In-
stead, 1t utilizes (Ex) which is only a partial input in the
institution.

The difference between efficiency and effectiveness in
this thesis may be stated thusly. Effectlveness represents
the extend to which total inputs (E) reach the institutional
objective as total outputs (A). Efficiency, on the other
hand represents the dispersal and loss of inputs at substages
in the educative process that contribute to the effectiveness
of the lnstltution but are not desired outcomes in and of
themselves., In essence effectlveness 1llustrates that an
intended outcome occurred. Efficiency 1llustrates how the

outcome occurred.

Time 1in the Efficiency-Effectiveness Model

In those institutions which permit a student to be examined
whenever he desires, 1t 1s noted fhat the length of time
necessary to pass each course 1s 1lncreased considerably.3
The societal impact of lengthened matriculation 1s evident in

developlng countries that are in dire need of educated people

- IIME STAFF REPORT, A Case Study, Academic Progress of
Unlversity Students, University of San Carlos of Guatemala,
s ¢ E. Lansing, Michigan, s P. .)




immediately. As the length of matriculation increases, the
fewer people that are avallable to turn resources into economic
production. The 1deal procedure would thereby result in dis-
tinquishing students progressing rapidly from those who are
lengthening their matriculation. For thé lengthening of time
in enrollment represents a loss in productivity.

The model of efficliency and effectiveness can be modified
to distingulish students taking examlnations immedlately upon
conclusion of a course from those that deferred taking the
examination. The advantage of this modification in the model
1s that 1t 1is posslble to ascertain the percentage of students
who are progressing rapidly through an educational program
from those who are lengthening thelir programs through fallure
of examinations or deferred examination. Figure 4 presents the
efficiency-effectiveness model when the factor of time spent
in matriculation 1is lmportant.

FIGURE 4
TIME IN THE EFFICIENCY-EFFECTIVENESS MODEL

Input Output
(E) Ex,/E A /Ex, (4,)
Enrollees nstltutional Instructional Successful

Students

Efficiency Efficlency

A/E

nstitutlional
Effectlveness
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(Exl) represents those students presenting themselves for
examination at the earliest opportunity. (Al) represents those
students passing a course at the earliest opportunity. It 1s
noted that the ratios Ex,/E, Al/Exl and Al/E are designated
in exactly the same terms as noted in the earlier model.

It is thereby possible to compare ratios between models.

To illustrate the use of the model in Figure 4, if
(E) = 10, (Ex;) = 5, and (A;) = 2, 1t 1s possible to deter-
mine ratios reflecting the number of students that are

passing a course at the earlliest opportunity and thereby are

progressing rapidly. With an (Exl/E) ratlo of 5/10, it is
evident that only 50% of a class enrollment took the examina-
tion immediately upon conclusion of a course. If the (Ex) value
was 8, 1t 1s possible to determine that three students had
elther falled the course previously, or had not taken the
examination at the earliest opportunity. This distinction

1s of great importance 1in socleties which need educated

people immediately.

Variabllity of Efficlency and Effectiveness Concepts

Various interpretations of efficiency and effectiveness

were reviewed for applicabllity to university instruction.
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El:l.ot,}4 Benson,5 Barnard, © Riecken and Homans, Gage,

10 were reviewed and rejected because

Etzioni,” and Williams
thelr definitlons of these important terms were not amenable
to the exigencies of university instruction. The defini-
tions of Friedman and Buchanan possess utility for delimiting
outputs 1n education that differ from most input-output

analyses.

Factors Affecting Efficlency and Effectiveness

Having constructed measures of efflclency and effective-
ness 1n which to evaluate input-output analysls in universities,
it 1s necessary to determine the relationship of specific

factors and the measures of efficlency and effectiveness.

4Charles W. Illot, Education for Efficilency, (New York:
Houghton-Mifflin Co., 1909), p. l.

5Charles Benson, The Economlcs of Public Educatien,
(Boston, Houghton-MiffIIn Co., 1961), p. 351.

6Chester Barnard, Functions of the Executive, (Cambridge,
Mass., Harvard Unlversity Press, 1939), p. 19.

7H. W. Rlecken and George C. Homans, Psychological
Aspects of Social Structures. 1Ine Lindzey, G. (ed.)
Handbook of Social Psychology, Vol. II, (Reading, Mass.,
Addison-Wesley, I954), p. 805.

8N. L. Gage (ed.), Handbook of Research on Teaching,
(Chicago, Rand McNally and Co., 1903), p. 1l7.

9Am1ta1 Etzioni, Complex Organizations, (New York,
The Free Press, 19615 pp. (1-88.

10

Harry Williams, Planning for Effective Resource
Allocation in Universities, (WashIngton, D.C., AmerIcan
GouncII on Educatlon, 1366), pp. 2-3.
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Six factors are delineated that are administratively con-

trollable and yet may affect .’mstruction.11 These are:

\

1.

The level of expenditure paid to the instructor for
teachling a class. Thils factor may be controlled by
adminlistrative determination of the salarles paid

to professors. The salaries paild may to aligned to
correspond with the salaries deemed to result in
optimum efficiency and effectiveness.

The class slze of each class taught by each pro-
fessor. The adminlistration may limlt enrollments

in a class to conform to class sizes deemed to be
most efficlent and effective.

The level of 1lnstruction of each class as determined
by the year in which each class 1is normally taken in
a student program. The curricular variable may be
administratively controlled by offering specified
courses or a sequence of courses at levels that
provide optimum efficlency and effectiveness.

The method of instruction utilized to teach each
course. (Lecture, laboratory, lecture-laboratory.)
The method of instructlon may be somewhat controlled
by an adminlistrative policy whlch advocates usage of
the optimum methods of instruction as evidenced in

efficlency-effectiveness ratios.

QOntr

[y

llthe instructor is not considered as an administratively

ollable varlable because of the possible connotation as
impingement on academic freedom.
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5. The number of contact hours of the instructor with
each class. This factor may be manipulated by
altering the hours of instruction or the size of
a class. Contact hours that are deemed to provide
the greatest efficlency and effectiveness would be
the ultimate goal in manipulation.

6. The number of classes taught by each professor
durlng the academlc year. An administrative

limitation may be placed on teaching loads that
exceed the most efficlent and effective class loads.

These factors were chosen specifically because they may

affect instruction in each class, and may be controlled by
administrators. As a result of examining relationships be-
tween the administratively controllable factors and the
efflclency-effectiveness measures, it 1s possible to provide
direction for future declsion-making that reflects more

optimum usage of limited resources.

Purpose of the Dissertation

The purpose of the dissertation 1s threefold:

1. To elaborate and examine the theslis 1in detail by
applylng 1t to concrete data.

2. To postulate appropriate uses of the model of
efficiency and effectiveness.

3. To suggest possiblé direction for improving efficiency

and effectiveness.
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Overview of the Dilssertation

In this chapter the thesls was developed that 1nput-
output analysis 1s amenable with university instruction. A
model of efficlency and effectliveness was constructed to pro-
vide administrators with a method of determing the productivity
of instruction. Six factors were ldentified that may provide
direction for improving efficiency and effectiveness.

In the chapters that follow, the utility of the model of
efficliency and effectiveness will be determined, the factors
affecting these measures willl be examined iIn concrete situatilons
and directions for improving efficliency and effectiveness will
be discussed. Specifically, the following willl be discussed
in subsequent chapters:

Chapter 2--Analysls Employed to Examlne the Thesis

Chapter 3--Efficlency-Effectiveness Interrelatlonships

Chapter U4--Factors Related to Institutional Effectiveness

Chapter 5--Factors Related to Institutional Efficlency

Chapter 6--Factors Related to Instructional Efficilency

Chapter 7--Administrative Implicatlons--A Case Study

Chapter 8--Summary and Conclusions
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CHAPTER II
ANALYSIS EMPLOYED TO EXAMINE THE THESIS

The purpose of thils chapter 1s to present the method of
analysis employed 1in applying the efficiency-effectiveness
model to a speclal population. Of particular importance were
the population, instrumentation, procedure, design, the na-
ture of hypotheses, and the limitations of the analysis.
Additionally, the equalization of currency between countries
1s explalned to insure understandable application throughout

the remalnder of the dissertation.

Population

The sources of data for analyslis were the students and
faculty of the five Central American national universitiles
of Costa Rica, E1 Salvador, Guatemala, Nicaragua, and Honduras
for the academic year 1962-63. Variables surrounding these
data were enumerated as precisely as possible. As a result,
the data utilized represent a comprehensive picture of
students and faculty in the universities. There was no
random sample; the population was finite and quantitatively
measurable.

The national universities of Central America were chosen
to ascertain the utility of the thesls for several compelling
reasons:

14
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1. Data collected by IIME12 were adaptable to 1llustrate

the thesls.

2. The reglon 1s comprised of developing nations that
need strong higher education institutlons, hence the method
advanced here may be directly beneficial to the administra-
tion of such institutions.

3. Directlon obtalined from analyses would llkely be
acted upon by the Central American unlversities, thereby
affording the basls for long-term field testing of the ideas
and methods herein advanced.

Having chosen Central America as the location in which
to 1lllustrate the thesis, limitations were necessarlly ac-
cepted as a result of administrative policies operating in
the flve universities. The most important of these are:

1. The five unlversities under consideration enroll

students as full time students, when in fact few

students attend a full load or classes any semester.

12(IIME) Interuniversity program of the university of
San Carlos of Guatemala and Michigan State University--A
research center conceived by Michligan State Unlversity and
the University of San Carlos of Guatemala to conduct re-
glonal research and development 1n Central America. IIME
invented proposals for improvements in Central America's
educatlonal systems. It engaged in the deslign of plans
for educational improvement, and it offered 1its services
to lend planning asslistance to others.

13The fact that few students enroll on a full time basis
in terms of class attendance does not reflect a lack of
seriousness on the part of the students. Most students may
be employed in addition to school attendance at rates that
may exceed 44 hours per week. Employment may be necessary
to support famllies 1n Central America and thils does not
diminish the serilousness of the students.
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This administrative policy maybe interpreted as
enrolling all students on a program basls Iinstead
of on an individual course basis as 1is found in
the United States
2. The examinatlon procedure is comparable to the
traditional European system of examing students
at their leisure and not necessarily at the conclusion
of coursework. Thils administrative policy is

utilized 1n many unilversities throughout the world.

Instrumentation

The initial inventory employed to gather the data
for this, as well as other studles, was developed by the IIME
staff. The principle inventory was the "pink sheet" located
in Appendix A. The completed inventory was then transferred
to a computer card for future use. These data were analyzed
in a variety of ways for specific IIME publicatlons, and were
reduced to the extent that each sectlon of each course taught
in the flve Central American universities during the academic
year 1962-63 could be ascertained.

From the initial bank of data, it was possible to
modify the sectlon analyslis cards to form a new computer
card which incorporates relevant measures of efficlency and
effectlveness 1in additlon to possible factors that could
be affecting these lnstitutional ratios. The result was
a computer card designated as, "Efficlency-Effectiveness

Summary Card."
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Procedure

The efficiency-effectiveness summary card contalned the

following data:

1. The unilversity, faculty, and department of the
instructor giving final grades.in each class.

2. A number to identify each professor.

3. The level of instruction of each course taught.

For example, a course could be offered to those 1n
thelr second year of study. This 1s a second level
course.

4. The method of instruction of the course taught. 1In
this way, 1t was possible to distinguish a course
that 1s primarily lecture from one that 1s laboratory
content from one that 1s a combinatlon of lecture
and laboratory instruction.

5. The hours of instruction a class received. This
variable (H), refers to the total hours of instruction
recelved by a class during a term by the professor
glving the final grades.

6. The number of students enrolled in a class (E).

7. The number of students who presented themselves for
examination in a course (Ex).

8. The number of students who presented themselves for
examination immedlately upon completion of the formal

coursework (Exl).

9. The number of students who took the examination and
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upon completion of the course and passed. (Al).

10. The total number of students who took the examination
and were successful (A).

11. The instructilonal salary (level of expenditure) of
the professor giving the final grades (C).

12. The number of classes taught by the professor

during the 1962-63 year.

With this information for each class, 1t was possible
to develop all of the efficliency-effectliveness ratlios men-
tioned 1n Chapter 1. It was also possible to design an
experiment to measure any exlstent relationships between
the efficiency-effectiveness ratios (A/E, Ex/E, A/Ex, Al/E,
AJEXy, Ex,/E) and:

1. Faculty load (HxE). This variable was derived by
multiplying the hours of instruction by the number of stu-
dents enrolled in a class. Thls variable was known as con-
tact hours.

2. Level of expenditure (c). This figure represented
the salary pald to the instructor giving final grades. Under
conditions operant 1n Central America, the professor 1s paild
by the course, and (C) represented his salary for this class

alone}4 Currency equalization will be discussed later in this

lL‘In all universities except Unlversity 5, some faculty
were pald on a salary basls 1irrespective of the number of
classes taught. The salary was divided evenly among the
number of classes taught by a professor in this instance.
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It will have a direct bearing on the meaning of .

the level of expenditure.

3.
4,

5.
6.

7.

effectliveness ratilos.

Class size as expressed in enrollment (E).

Level of Instructlon of the course.

Method of instruction employed in the course.

Number of courses taught by the professor.

Relationships between any and all of the efficlency-

As an 1lllustration, 1is there any re-

lationship between institutional efficiency (Ex/E) and

institutional effectiveness (A/E) in a given university?

Design

Using the ACT II (Analysis of Contingency Tables) pro-

gram and the CDC 3600 at Michigan State University, bi-

variate frequency distributions were developed for each of

the five
A/E
A/E
A/E
A/E

universities.

X Class Size
X Method of Instruction
x Level of Instruction

X

Class Size

A/Ex x Level of Instruction
A/Ex x Method of Instruction

Ex/E
Ex/E
Ex/E

A,/E

AJ/E
1

AJ/E

X
X
X

Class Size
Level of Instruction
Method of Instruction

Class Size
Level of Instruction
Method of Instruction

The actual distributions were:

A/E x Level of Expenditure
A/E x Contact Hours
A/E x A/Ex

A/Ex x Level of Expenditure
A/Ex x Contact Hours
A/Ex x Ex/E

Ex/E x Level of Expenditure
Ex/E x Contact Hours

Al/E x Level of Expenditure
Al/E X Contact Hours
Al/E X Exl/E
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X Class Size A./Ex. x Level of Expenditure

A)/EX) 17251
A7/Ex] x Level of Instruction Aj/Ex; X Contact Hours

A1/Ex] x Method of Instruction Al/Exi X Exl/E
Ex,/E x Class Size Ex_/E x Level of Expenditure

Ex]/E x Level of Instruction Ex%/E X Contact Hours

Ex]/E x Method of Instruction

The ACT program performed the following operations on the
designated tables: row and column means and standard devia-
tions; percentages of each cell on the assoclated row, column
and table totals; theoretical frequencies, cell contributions
to table Chl square, table Chl square and degrees of freedom
for test of 1independence; and product moment correlation
coefficient.

As an adjunct in the interpretatlon of data on the number
of classes taught by a professor during the academic year,
statistical means were computed for all of the professors
in a university who taught one class, two classes...l5 classes.
Differences between means and standard deviatlions were then
ascertalned.

In Summary, Chl square and mean differences were the
techniques employed to determine any relationships between the
1solated factors and the defined ratlos. The utility of the
model was determined by the relatlonship between efficlency-

effectiveness ratios.

Nature of Hypotheses

The revlew of effliclency and effectiveness in Chapter 1
indicated that there are varying definitions that may be applied

to these terms. Simllarly, there 1s no theory that deals with
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factors that may be affecting productivity in Central Ameri-
can universities. While it 1s feasible to apply assumptions
from other natlons and reglons, there is no assurance that
factors such as class size willl affect production of success-
ful students 1in precisely the same fashion. The resultant
problem 1s that 1t was not possible to build statistical
hypotheses that are grounded in pfior research or in an

existent body of theory.

The problem was not insurmountable however. As Saupe

states:

... Hypotheses are not absolutely necessary
for research, even in doctoral research, to
be respectable. While 1t 1s possible to
argue that the significance (not statistical)
of educational research can be measured by the
extend to which 1t draws upon past research
and a body of theory and contributes to it,
it 1is still true that there 1s much virgin
territory to be explored by educational
researchers. The first study in an area can
not be gulded by research hypotheses, but

it can result in the suggestion of fruitful
hypotheses for further research efforts and
thereby stigulate the development of a body
of theory.

The significance of this thesis lies in the generation
of problem statements that culminate in the generation of
hypotheses about Central American university efflciency and

effectiveness.

Joseph L. Saupe, A Plea for Order, College of Educa-
tion Quarterly, (East Lansing: Michigan State University,
July, 1961), p. 4.




If there 1s no theoretical scheme which
applies to an area of investigation or

1f the topic for study represents a siz-
able Jump from such body of theory, the
researcher may then have no specific
hypothesls concerning the subject of his
research. He has only a problem. He has
no basis for guessing that there 1s not

a difference among the variables he chooses
to study. It would then be out of place
for him to attempt to formulate hypotheses
about the particular pigce of nature with
which he 1s concerned.

In keeping with the rather cogent opinion of Saupe,
thls thesis generates hypotheses about the following ques-
tions:

1. What i1s the relationship between Institutional
effectlveness and level of expenditure, level of instruction,
type of instruction, contact hours, class size and the num-
ber of classes taught by the professor?

2. What 1s the relatlonship between institutional
efflclency and level of expendilture, level of Instructilon,
type of instruction, contact hours, class size and the num-
ber of classes taught by the professor?

3. What is the relationship between instructilonal
efflciency and level of expenditure, level of instruction,
type of Instruction, contact hours, class size, and the
number of classes taught by the professor?

4., TIs 1t possible to attribute any integrity to the
theoretical postulations that have been asserted between the

efficlency and effectiveness ratios?

16Ibid., p. 4.
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Limitations of the Analysis

While the limitations of the analysls were not extensive,

they were rather important to the scope and possible outcome.

1.

The focus of the analysls were those factors that
can directly affect instructioh within the univer-
sitles. No attempt was made to minimize the im-
portance of factors of a non-instructional nature
on the total efflclency and effectlveness of the
institution, but these factors were not within the
purview of present analyslis. Therefore, the
physical plant, admlnistrative factors and other
similar factors were not considered in the determina-
tion of efficliency and effectiveness.

The full level of expenditure per class was not
always utlilized because of the unique fashion 1n
which each class may be divided among faculty
members in Central America. In contrast to the
system in operation in the United States, a pro-
fessor may teach a class for only three class
meetings and then another professor may teach for
another perilod of time. Each person teaching a
segment of a term, be it one hour/term or two
hours/week, is pald at a rate that is commensurate
with hils title and hils knowledge. It 1is therefore

possible for 20 people to deliver the content of

of a course given to a class and then to recelve
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20 different salarles. For the purposes of this
analysis, the professor who assigned final grades

(A), was the only person whose salary was designated
as being significant in terms of the factors that
affect the various ratios.

Not all factors that could be affecting instruction
were controlled within the framework of analysis.

For example, 1t 1s entirely possible that the lack

of ventlilatlion in a class room may have a deleterilous
effect on the professor to the extent that it adversely
affects his presentation. Ultimately, the efficlency-
effectiveness ratios also could be affected adversely.
Similarly, there are other factors that could be
controlled. The intent in presenting relationships
between effilclency-effectiveness and six factors

was to 1llustrate what might be done with the
efficlency-effectiveness model. No claim 1is made

that these factors represent a significant deter-
mination of comprehenslve factors affecting efficiency
and effectiveness in instruction in Central America.
The influences of budget and socletal influences

were not considered in measuring the efficlency and
effectiveness of the institution. Wortman considered
the cost/productivity relationships in these univer-
sitles, and the societal influences may be too dis-

parate to quantitatively measure in thls thesis.
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5. Measures of efficiency and effectiveness and factors
affecting these measures are categorlzed for sta-
tistical analysis. The range of each category was
arbltrarlly delimited and no iIntimation should be
made that these divisions are in any way rigid or
significant. An entirely different method of dividing
data would be equally useful.

In summary, the delineated measures of efficiency and

effectiveness were matched with certaln factors indigenous to
to the internal structure, organization and philosophy of

the institutlon as limited above.

Currency Equalization

The countries in which the five Central American national
universlties are located, utilize different national currencies
that are not comparable. In order to add meaning to these
disparate entitles, each level of expenditure (C) was con-
verfed into United States dollars at the official exchange
rate as of 1962. One United States dollar 1s equal to:

6.625 Colones in Costa Rica

2.50 Colones in El1 Salvador

1.000 Quatzales in Guatemala

2.00 Lempiras in Honduras

7.1 Cordobas in Nicaragua

The equalization of currency did not in any way suggest
that interuniversity comparison of level of expenditure could

be made without extensive qualification. The salaries paid

to professors and the cost of living vary between countries
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and thereby necessitate a complete elaboration of inherent
conditions before any trans-country comparisons would be
meaningful. The reason for converting local currencies into
United States dollars was to provide a familiar frame of
reference for operation. It was this familiarity that 1is
sought 1in conversilon.

In a concommitant fashion, 1t was recognized that there
was a wide salary fluctuation between departments within the
same institution. This is not an occurrence that 1is unique
to Central America however, as the same practice 1s found 1in
most universities in the United States. The law of supply
and demand was applicable throughout as was the concept of
higher salaries for particular professions like law and
medicilne.

The lmplication to be gathered is that comparison of
facultles between universitles and also within universities
would be misleading and may be discrepant. The local idiosyn-
cracles and internal differences cannot be overlooked and
as a result, local qualification is necessary before meaning-

ful comparisons can occur.
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CHAPTER III
EFFICIENCY-EFFECTIVENESS INTER-RELATIONSHIPS

In this chapter the inter-relatlonships between the
efficlency-effectiveness ratios are examined by unilversity
and also by ratio comparisons wilthin these universities.
The importance of inter-relatlonships cannot be minimized
because the model of efficiency-effectiveness 1s predicated
upon a serlies of assumptions that must be upheld 1if the model
is to have practical utility. If no relationships were to be
found when the model was appllied, the model would have little
utlility in measuring the effects of factors upon the individual
ratios. Therefore, inter-relationships between particular ratios
are essentlal in determining the applicability of the theore-
tical model.

To examlne model applicability, efficiency-effectiveness
data were distributed by university. Utlilizing Chl square,
it was possible to determine 1f a relationship between ratios
did exist, and by utilizing mean scores derived from the Chi
square framework, it was possible to determine the patterns

of the relationship.

Institutional Effectiveness (A/E) and Institutional Efficiency

(Ex/E) Assumption. If the theoretical model 1s accurate, there

should be a relatlonship between institutional efficlency as

measured by (Ex/E), and institutional effectiveness (A/E).

27
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Specifically, as Ex/E increases, A/E also should increase.

The theoretical rationale behind this assumption 1s evi-
dent. The number of examined students (Ex) normally cannot
exceed the total class enrollment (E). However, (Ex) can
approach (E) if most of the enrolled students (E) present
themselves for examination (Ex), the closer that (Ex) comes
to (E), in absolute numbers, the more closely (Ex) comes to
being interchangable with (E).

To 1llustrate in more concrete fashion, suppose that
(Ex/E) (the measure employed for institutional effectiveness)
in a given class is 4/10. This indicates that if all of those
examined were to be successful (A), the maximum institutional
effectiveness would result in an A/E ratio of 4/10. However,
if for the same class the Ex/E ratio were to be 8/10, the
maximum (A) value is now 8, and the maximum institutional
effectiveness ratio of A/E would be 8/10.

It is not necessary for maximal values to be employed in
order to expect that the assumption will be supported. For
example, In a class of 10 students, only four present them-
selves for examination. Suppose that 50% of those examined
were successful. Clearly, the effectiveness ratio (A/E) 1is
2/10. If eight students presented themselves for examination,
the effectiveness ratio (A/E) would be 4/10.

Data from the five Central American universities that
were consldered support the assumption that an increase in

institutlional efficiency (Ex/E), results In an increase 1in
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institutional effectiveness (A/E). These data are presented
in Table 3.1.

TABLE 3.1--PERCENT OF INSTITUTIONAL EFFECTIVENESS (A/E) BY LEVEL
OF INSTITUTIONAL EFFICIENCY (Ex/E)

Level of Institutlonal Efficlency

Chi square
Ex/E Ex/E Ex/E Significance
University 0-50% 51-80% 81+ % Level
1 25.5%* 4g.9% 82.6% .01
2 25.5 56.7 92.5 .01
3 25.5 47.9 78.4 .01
4 25.5 49,1 89.2 .01
5 25.5 56.3 87.7 .01

- *Because of computer program limlitatlons, raw scores were
transformed into coded scores 1n order to process the data.
As a result the minimum percentage that can be shown 1is 25.5%
and the maximum is 95.54. The pattern is not affected, however.

In Table 3.1, Ex/E values are expressed in three groups:

1) 0-50% 2) 51-80% 3) 81+ %
The A/E values were examined within each category of Ex/E,
and are expressed 1n percent.

Without exception, the percent of institutlional effective-
ness (A/E) increases as institutional efficiency (Ex/E) increases.
For example, in University 1, A/E 1s 25.5% when the Ex/E 1is
less than 50%. A/E rises to 49.9% when the Ex/E value 1is be-
tween 51 and 80 percent and rises to 82.6% when Ex/E 1s greater

than 81%.

Institutional Effectiveness (A/E) and Instructional Efficiency

(A/Ex) Assumption. If the model is applicable, there also

should be a relationship between instructional efficiency (A/Ex)
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and institutlanal effectiveness (A/E). Theoretically, as
A/Ex increases, A/E should increase also.

The rationale for thils assumption 1s encompassed once
again in the values of examined (Ex) and enrolled students
(E). The successful student value (A), cannot be larger
than examined value (Ex). However, it is theoretically
possible that (A) could equal (Ex) if all those who were
examlned passed the examination. It becomes apparent that
as A/Ex increases, E, belng a fixed value, cannot fluctuate
in the A/E ratio. If successful students (A) approaches
examined students (Ex) in the A/Ex ratio, institutional
effectiveness (A/E) will necessarily be high.

As an 1llustration, let (A)=5, (Ex)=8, and (E)=10. 1In
this instance, A/Ex=5/8 and A/E=5/10. 1If the (A) value were
to be raised to 7, the A/Ex value equals 7/8 and A/E equals
7/10. Hence, in theory, as A/Ex increases, A/E should in-
crease also. To confirm these relationships, data from the
five Central American universities were examined. Results

are represented in Table 3.2

TABLE 3.2--PERCENT OF INSTITUTIONAL EFFECTIVENESS (A/E) BY LEVEL
OF INSTRUCTIONAL EFFICIENCY (A/Ex)

Level of Institutional Effectiveness

Chl Square
A/Ex A/Ex A/Ex Significance
University 0-50% 51-80% 81+% Level
1 29.5% 52.7% 82.9% .01
2 51.1 4.8 89.2 .01
3 29.1 52.3 75.7 .01
4 27.9 58.3 87.1 .01
5 45.5 2.7 89.5 .01
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In each university as instructional efficiency (A/Ex)
increases, institutilonal effectiveness (A/E) increases also.
For example, in Universlty 2, when the ratio of instructional
efficiency (A/Ex) is less than 50%, the 1nst1tutiona1‘eff1c1ency
is 51.1%. However, when A/Ex is 51-80%, A/E becomes T4.8%,
and reaches 89.2% when A/Ex 1is greater than 81%. The
analysls of data thereby supports the assumption that as
Instructional efficiency (A/Ex) Increases institutional

effectiveness (A/E) increases also.

Institutional Efficiency (Ex/E) and Instructional Efficiency

(A/Ex) Assumption. Theoretically, there should be no rela-

tionship between institutional efficiency (Ex/E) and instruction-
al efficiency (A/Ex).

The ratlonale for the preceeding assumption can be 1llus-
trated when the two ratlos are analyzed. Ex/E is a ratio of
those presenting themselves for examination (Ex), divided by
those initially enrolled in a class (E). A/Ex represents those
who passed (A) divided by those examined (Ex). In the Ex/E
ratio, Ex 1s the varying quantity, and in the A/Ex ratlo, Ex
is the fixed quantity. Seelng that the common variable 1is not
free to vary in both ratios, it does not appear likely that
the two ratios should evidence a patterned relationship.

Any relatlionshlip that 1s evidenced would indicate that an
extraneous factor may be operating on both ratios. These re-
lationships were examined in the five Central American insti-

tutions and are presented in Tagble 3.3.
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TABLE 3.3--PERCENT OF INSTRUCTIONAL EFFICIENCY (A/Ex) BY LEVEL
OF INSTITUTIONAL EFFICIENCY (Ex/E)

Level of Instructional Efficiency

Chl Square
Ex/E Ex/E Ex/E Significance

University 0-50% 51-80% 81+% Level

1 75.1% 78.1% 84.7% .01

2 92.8 90.4 90.1 NS

3 4.5 79.6 7.5 NS

4 79.6 84.1 88.6 .01

5 o4.0 89.5 91.0 NS

The analysis of unlversities 1indicated a most interesting
series of patterns. In universities 1 and 4 there 1s a con-
stant increase in A/Ex as Ex/E increases. For example, as
Ex/E rises from 0-50, 51-80 and 81+%, university 1, A/Ex rises
from 75.1, 78.1 and 84.7%. The same relationships 1s evidenced
in university 4. For these universities 1t appears that the
higher the holding power of the class, as evidenced by Ex/E
the higher the percentage of students who will pass (A).

In ralising possible reasons for the pattern noted 1n
universities 1 and 4, it becomes necessary to speculate based
upon current operating procedure in Central America. Because
all students are registered as full time students, with a full
load of courses, even though they may actually be attending
only one or two classes, 1s 1t possible that those classes
that are fully attended and examined are Jjustly rewarded for
their attendance? Thils possibility would appear to gain sup-
port 1n the university data.

The other universities exhlbit a diversity of patterns
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even though the Chl square values are not significant at the
.05 level. Unilversity 2 exhibits a steadily declining percent
in instructional efficiency (A/Ex) as Institutional efficiency
(Ex/E) increases. University 3 has the highest A/Ex percentage
when Ex/E is 51-80%. University.5, on the other hand, shows
a high A/Ex percentage when Ex/E 18 below 50%, a decline when
Ex/E is 51-80%, and a slight increase when Ex/E 1s high (81+%).
Wilth a varliety of patterns exhibited in the five univer-
sities, (including contrary expectations) 1t could be stated
that the data fail to support the assumption that institutional
efficiency (Ex/E), and instructilonal efficilency (A/Ex) are un-
related. Because of the nature of‘the efficiency ratios,
this lack of support may indicate that an extraneous factor is
apparent that 1s causing theoretically unwarranted patterns.

This possibility is further explored in Chapter 6.

Internal Consistency

Another method of measurling the utility of the model 1is
to compare the mean scores of A/E, Ex/E and A/Ex to insure
that they follow a logical and meaningful pattern that is
based upon the theoretical statements surrounding the model.
The data in Table 3.4 indicate the mean scores for A/E, Ex/E
and A/Ex for all classes in each university.
TABLE 3.4--PERCENT OF INSTITUTIONAL EFFICIENCY (Ex/E), INSTRUC-

TIONAL EFFICIENCY (A/Ex), AND INSTITUTIONAL EFFECTIVE-
NESS (A/E) BY UNIVERSITY

University Ex/E A/Ex A/E
1 82.0% 80.8% 70.6%
2 90.1 90.7 86.8

2 77.5 .8 63.5
87.7 .3 80.8
5 B 90.7 84.7 83.2
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If the model is workable, the A/Ex ratio of instructional
efficlency should be greater than the A/E ratio of institu-
tional effectiveness because there 1s no university in which
the examined value (Ex) equals the enrolled value (E). As
evidenced by all universities, A/Ex 1s indeed larger than A/E.

In university 5, the difference between A/Ex and A/E 1s
1.5 percentage points. This would indicate that the Ex/E
value should be high. The reason for thils similarity 1s that
the closer Ex 1s to E as represented by Ex/E, the smaller the
difference between A/Ex and A/E. This pattern can be seen
in university 3 where there is a low Ex/E and a 14.3 percentage
point difference between A/Ex and A/E.

Lastly, the A/E value for any university should be
smaller than the Ex/E value because in no university does
(A) equal (Ex). As evidenced in each university, this 1s in-

deed the case.

Time in the Efficiency-Effectlveness Ratilos

Time is a relevant factor in the production of educated
persons, particularly in the developing nations. For example,
in university 3, the average student invests 13.32 years to
complete hls required studies. In some fields, as many as 17
to 30 years are invested before completing curricula of 5 or
6 years duration.17 There 1s an apparent advantage to the
university to examine students and to permit them to become

successful at the earliest opportunity, consistent with good

7T 5. 1t., p. 2
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practice. The longer the time needed to educate a person,
the smaller the productive contribution of that individual.
One factor affecting the perlod of time to complete
courses 1s the examination procedure itself. 1In Central
America, it 1s not always necessary for the student to take
his final examination 1n a course immediately upon conclusion
of the coursework. The examination may be deferred for a
period as long as 18 months under certain conditions, or--
as in university 4--the examination procedure may be divorced
completely from course instruction. In this context, all of
the efficliency-effectiveness ratios mentioned heretofore in
this chapter have not differentiated students who took the
examination lmmediately upon conclusion of the course from
those who waited as long as 18 honths. A second efficiency-
effectiveness model can thereby be applied that encompasses
only those students who are examined and pass at the earllest

opportunity.

Institutional Effectiveness (A/E) and Institutional Efficilency

(Ex1/E) Assumption. Let (Exl) represent the student who pre-

sents himself for examinatlon at the earliest opportunity. Let
(Al) represent those students wlp successfully complete the
examination at the first opportunity. As 1nstitutional
efficiency (Ex1/E) increases, institutional effectiveness

(Al/E) increases. This assumption is based upon the deri-
vation of the (Exl) and (Al) values. Those examined immediately

(Exl) must come from the quantity (E). The closer that (Ex;)
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is to the value (E), the more students that are potentially
successful (A;).

The following data from the five Central American uni-
versities indicate that as Ex,;/E increases, A,/E increases.

TABLE 3.5--PERCENT OF INSTITUTIONAL EFFECTIVENESS (A,/E) BY
LEVEL OF INSTITUTIONAL EFFICIENCY (Ex,/E)

Level of Institutional Efficiency

Chl Square
Ex31/E Exj/E Ex1/E Significance
University 0-50% 51-30% 81+% Level
1 25.5% 47.9% 86.2% .01
2 25.5 53.9 89.2 .01
3 25.5 uy .7 85.7 .01
i 25.5 49,5 89.2 .01
5 25.5 52.3 84.7 .01

Using university 1 as an illustration, when Exl/E is less
than 50%, the mean value for Al/E is 25.54. However, when
Ex,/E lies between 51% and 80%, Al/E rises to 47.9%. Simi-
larly, when Exl/E is 814, Al/E averages 86.2%. The pattern
is without exception 1in the five Central American universitiles.
It would appear therefore that the data support the assumptilon:
as institutional efficlency (Exl/E) Increases, institutional

effectiveness (Al/E) increases.

Institutional Effectiveness (A./E) and Instructional Efficilency

(A,/Ex.) Assumption. As A;/Ex; increases, Aj/E increases. The
rationale underlying this assumption is the same as that
utilized in explaining the relationship between A/Ex and A/E.

Since Al cannot exceed Ex the closer that A, comes to Exl,

1’ 1
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the higher the absolute quantity of Al. Since enrollment (E)

is a fixed value, the amount of successful students (Al) will
determine the percentage of institutional effectiveness (Al/E),
Just as 1t was observed to determine the percent of instruction-
al efficiency (Al/Exl). Since (Exl) and (E) are fixed, an in-
crease in (Al) should produce an increase in both ratios (Al/Exl
and A/E). The data from the five universities (Table 3.6)
confirm the relationships.

TABLE 3.6--PERCENT OF INSTITUTIONAL EFFECTIVENESS (A,/E) BY
LEVEL OF INSTRUCTIONAL EFFICIENCY (A1/Ex,}

Level of Instructional Efficiency

e Chl Square
Ay/Ex A/Ex] A1/Ex Significance
University o}éo%l 51-80% 8%{% 1 Level

1 25.5% 39.9% 79.6% .0l

2 25.5 57.1 87.4 .01

3 25.5 33.1 70.3 .01

4 25.5 42.3 84.7 .01

5 25.5 49.5 82.6 .01

With each successlve 1increase 1n ilnstructional efficlency,
(Al/Exl) a corresponding increase may be observed in institution
effectiveness (Al/E). Varlation among the universities may be
observed in the amount of increase in Al/E, however. For
example, in university 2, an Aj/Ex; score of 51-80% corres-
ponds to an average Al/E value of 57.1%. However, in univer-
sity 3, 1n the corresponding category, the Al/E value 1s 33.1%.

The data support the assumption that as instructional
efficlency (Al/Exl) increases, instltutional effectiveness

(A1/E) increases also.
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Institutional Efficiency (Ex;/E) and Instructional Efficiency

(A1/Exy) Assumption. There is no consistent relationship be-

tween institutlional effilciency (Exl/E) and instructional
efficiency (Al/Exl). As stated previously with regard to the
relationship between Ex/E and A/Ex, the variables within

the varlables within the ratios would not theoretically appear
to be dependent one upon the other to the extent that a value
in one formula could dictate a pattern in the other ratio. The
Exy value is the common value in the ratios. The (E) value

1s previously established, so that the ratio of Exl/E is
dependent upon the Exl value. But in the second ratio, Al is
the fluctuating variable and Exl 1s already established before
the A1 value 1s known. It would appear that there should be
no relationship between the values of institutlonal efficlency
and instructional efficiency. As 1llustrated in Table 3.7 the
data belies the theory.

TABLE 3.7--PERCENT OF INSTRUCTIONAL EFFICIENCY (A Exy) BY
LEVEL OF INSTITUTIONAL EFFICIENCY (Ex;/E)

Level of Instructional Efficlency

Chl Square
Ex1/E Ex,/E Ex1/E Significance
University 0-50% 51-80% 81+% Level
1 55.1% 66. 1% 82.3% .01
2 89.5 8T.7 89.2 .01
3 48.7 58.3 2.7 .01
4 4.7 75.1 86.8 .01
5 79.6 79.0 85.0 .01
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In universities 1,3 and 4 there 1is a steady increase in
instructional efficiency (Al/Exl) as institutional efficiency
(Exl/E) increases. The percentages in this pattern vary widely,
however, In university 3, when Exl/E is less than 50%, the A1/
Ex; ratio 1s 48.7%. If hypothetical figures were used to
1llustrate this university based upon mean scores, the data

indicates that an (E) of 100 yield of Ex, value of 50% or

1
less. Assuming that the maximum value of 50% is employed,
the Ex,/E ratio would be 50% and the maximum Ex, value would

be 50. From these 50 students, the average Al/Exl would be
48.7%. This would mean that 24,4 students would be the maxi-
mum expected to pass (Al) from an 1nitial enrollment of 100.

A different pattern 1is evidenced in universities 2 mnd 4.
The Al/Ex1 percentage declines in the middle Exl/E category.
In uﬁiversity 2, for example, when Exl/E 1s less than 50%,
A1/Ex; 1s 89.5%, but when Exl/E is 51-80%, Al/Exl is 87.7%.

As Ex, Increases to 81+%, the Al/Exl value increases to 89.2%.

1
The pattern exhibited by universities 2 and 4 raises a
question as to why Al/Exl is high when Exl/E is low. 1Is it
possible that in those 1nstances where a high percentage of
class enrollment (E), has been lost during a term, an attempt
1s made by the professor to salvage a greater percentage of
those that have remained (Al/Exl)? If this 1s not the case,
could a low Exl/E indicate that very few enrolled students
actually were attending classes? If this be true, is Al/Exl

a more realistlc indicatlion of class attendance than the Exl/E

ratio? Because all students are enrolled as full time students
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in Central America, the possibllity does exist that a low
Exl/E ratio may incorporate large numbers of "phantom" students
as enrollees, whereas Al/Exl may reflect an Exl that more
closely approximates the actual attendance.18

An analysls of data indicates that the assumption of no
relationshlip between Exl/E and Al/Exl i1s not supported. Two
distinct patterns emerge that are dissimilar in nature. Be-
cause Exl/E and A1/Ex, in fact seem to be related, the model
is In no way affected. Instead it must be recognlzed that
there may be a third factor that 1s affecting these ratios
that was unanticipated.

When time 1is an important factor in student success, it
appears that the ratios‘Al/E and Al/Exl and Exl/E have utility
in Central America. Each ratio is able to 1solate at a speci-
fic point in time the efficliency and effectiveness 1In any class

within an institution. It would thereby appear that the model,

when applied to specific data 1s workable and useful.

Data Differences Between Models

One advantage in using the two models of efficiency and
effectiveness is that it becomes possible to distingulsh ratio
differences between A/E and A;/E; Ex/E and Ex,/E; A/Ex and
Al/Exl. The importance 1n analyzing these comparlsons stems
from the very nature of the Central American need for an edu-

cated populance. By comparing differences between those who

18Attendance records are not consistently maintalned by the
universities, hence the question may not be resolved directly.
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passed at the first opportunity with those who passed at a later
date, 1t is possible to ascertaln the percentage of students
who are extending the time necessary to pass a course.

To more clearly 1llustrate this advantage of the models,
Table 3.8 contains the A/E and A,/E mean scores for each uni-
versity. The A/E value indicates the percentage of success-
ful students (A) from those enrolled (E). A;/E represents
those enrolled students who were successful at the first
opportunity.

TABLE 3.8--INSTITUTIONAL EFFECTIVENESS (A/E and Al/E) DIFFER-
ENCES BY PERCENT

University A/E A,/E Difference
1 T0. 66. 1 4,
2 86.2% 82.6% 4.2%
3 63.5 53.9 9.6
4 80.8 77.5 3.3
5 83.2 73.3 9.9

By unlversity standards in the United States, all the
mean scores are relatively low. Without assigning a value to
the rightness or wrongness to the pass-fail philosophy in Cen-
tral America, 1t 1s possible to note that in universities 3 and
5, a large percentage of students fall to pass thelr examina-
tions at the filrst opportunity. In university 3, the differ-
ence between the A/E and the A,/E mean is 9.6%. This indi-
cates that 9.6% of all successful students were retaking én
examination that they had previously falled, or had not taken

at the earliest opportunity. When the A/E percentage at univer-
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sity 3 of 63.5% 1s examined, 1t appears that on the average,
36.5% must retake the examination or take 1t at a later date
before they can ever hope to move on the more advanced courses.
It has been noted also that students 1n thils category account
for only 9.6% of the successful total.

The time spent in achleving successful completion of
courses and graduation 1s greatly lengthened as can be deter-
mined rather dramatically in the preceeding examples. The full
Impact was elucldated in a case study by the IIME staff at
the Unilversity of San Carlos of Guatemala. By utilizing the
Index of Academlc Achlevement which 1s an expresslon of the
number of calendar years spent by a student to complete one
year of course work, the authors state, "If one adopts the
definition that the only 'successful' full time student 1s the
student who completes hls courses in no more than the number
of years scheduled in his course of study, there were only
466 successful full time students among the 5,036 who reen-
rolled in 1963; 9.25 percent of the total".19

Similar comparisons can be made between Ex/E and Ex,/E.
These ratios exhibilt the percentage differences between those
being examlned at the flrst opportunity and those being re-

examined or prolonging the period before taking the examinatilon.

Universlity differences are noted in Table 3.9.

19IIME staff report, op. cit., p. 47.
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TABLE 3.9--PERCENT DIFFERENCES IN INSTITUTIONAL EFFICIENCY
(Ex/E and Exl/E)

University Ex/E Ex1/E Difference
1 82.0% 75.4% 6. 6%
2 90.1 89.2 .9
3 17. 66.1 11.4
4 87.7 84.7 3.0
5 90.7 83.2 7.5

The percentage difference represents those students who
for one reason or another did not take the examination at the
first opportunity, or were not successful at the first oppor-
tunity. As 1llustrated, there 1s wilde variation in this
figure between unlversities. It should be noted that the
higher the percentage difference, the more students who have
lengthened the amount of time necessary to complete a single
course. When 1t 1s recognized that the percentage differences
represent the average for each university, it becomes evident
that universities 1, 3 and 5 have a substantlal percentage
of students that are progressing, perhaps, unnecessarily slowly.
This would tend to support the low rate of successful full time
students noted i1n the IIME staff report.

Probably the most significant comparison that can be
made between the two models involves the means of A/Ex and
Al/Exl. These ratlios represent the percentage of those passed
(A) out of those examined (Ex) and the percentage of those
who passed at the first opportunity (Al) out of those who were
examined at the first opportunity (Exl). If Aj/Ex, were signi-
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ficantly lower than the A/Ex ratio, this might indicate that
preference 1s glven to those who have already falled the ex-
aminatlon or had foregone examinatlon at an earlier time.

v/ However, the figures in Table 3.10 do not support this pos-
sibility.

TABLE 3.10--INSTRUCTIONAL EFFICIENCY (A/Ex and Al/Exl) DIFFER-
ENCES IN PERCENT

Unilversity A/Ex Ay/Exq Difference
1 80.8% 81.7% 9%
2 90.7 90.4 .3
3 75.8 76.9 .8
I 83.3 88.6 .3
5 84.7 85.3 .6

The greatest difference between A/Ex and Al/Exl is .9 of
1% in university 1. All universities exhibit very stable per-
centages for both groups. Therefore, the data indlicate no
notliceable difference in percentages between those passing and
those examined at elther the first opportunity or at a later
date. Moreover, the percentages of those passing to those ex-
amined are quite high at either time. In university 2, for ex-
ample, over 90% in éither category will be successful. If nine
out of ten of those examined are to be successful, 1t would
appear that one of the problems of Central America 1s how to
increase the absolute numbers of students who present themselves
for examlination. Once students present themselves for examina-
tion (Ex or Exl), the probability of being successful (A or Al)
i1s relatively high.
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Summagz

The purpose of thls chapter was to present substantive
data from the five Central American universities to support
the constructed models of efflciency and effectiveness. Inter-
relatlonships between ratios were supported for all theofeti-
cal assumptions with the exception of the two relatlonships
between institutional efficiency (Ex/E) or (Ex;/E) and insti-
tutional effectiveness (A/E) or (A;/Exy). 1In this instance,
conflicting and unanticlipated patterns were observed. The
cause of the conflict may be a third factor or cluster of
factors that are extraneous to both ratios. The utility of
the model 1s not affected by this unanticipated pattern. The
models 1solate efficlency and effectiveness at selected stages
of any course, thereby enabling an observer to ascertaln at
which points inputs are belng reduced.

By comparing ratios from one model to the other by univer-
sity, 1t 1s possible to determine differences between students
taking courses for the first time and those who are not. Be-
cause there 1s little difference 1n elther measure of instruc-
tional efficlency within any of the universities, 1t would
appear most advantageous to attempt to dellneate those factors
that may be limiting Ex in absolute numbers. For if a student
is examined, it appears that the probability of being success-
ful 1is relatively high. Moreover, there would seem to be no
real justification to continue the multiple examination pro-
cedure 1tself. Each university could gain materially in insti-
tutional efflciency by limiting itself to a single exam at the

concluslons of each course.



CHAPTER IV
FACTORS RELATED TO INSTITUTIONAL EFFECTIVENESS

Six factors related to institutlonal effectiveness
(A/E and A,/E) are examined in this chapter. As indicated
in Chapter 1, these speciflic factors were selected because
they fall withln the ability of the institution to control
administratively. According to the model, instltutilonal
effectiveness 1s the extent to which an 1intended outcome of
a course of action becomes a reality. Within the context of
higher education, institutlonal effectliveness 1ls the extent
to which an intended output (A or Al), becomes a reality from
any given input (E).

It appears axiomatlc that the effectiveness of an insti-
tution will be affected by factors that are inherent in the
dynamlc operation of the institution. By 1solating specific
factors--and the effect that they have upon the effectiveness
of the instltution--1t becomes administratively feasible to
effect change that will make the effectiveness of the insti-
tutional more congruent with institutional needs and objectives.

Within the framework of the efficiency-effectiveness
model, 1t 1s possible to spread the ratio of institutional
effectiveness (A/E or Al/E) against the six factors using a
Chi square technique. By comparing mean scores within each

Chi square category, it 1is then possible to ascertain inherent
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patterns in institutional effectiveness that might be re-
lated to a glven factor. This process will be illustrated
by unlversity and also by selected facultles within each
university.
The specific factors to be applied in this chapter for
relationships to 1lnstitutional effectlveness are:
1. Level of educational expenditure, as determined
by the salary paid to the instructor who gives
the final grades to the students.

2. The size of the class, as determined by class
enrollment (E).

3. The level of instruction at which the class 1is
offered (i.e., first year, second year...eighth
year.).

4. The principal method of instruction of the class
(e.g., lecture, laboratory or combination).

5. The number of hours that professors are in instruc-
tional contact with students, as measured by the
hours of instructilon ng multiplied by the number
of students enrolled (E). (HxE).

6. The number of classes taught by the grading
instructor.

Data Analysis by University

Data for each of the six administratively controllable
variables were compared with the institutional effectiveness
(A/E) values 1in each university. When Chl square values were
determined in the comparisons, differences significant at the
.01 level of confidence were found for each factor 1in at

least one of the unlversities. Significant relationships
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are summzrized in Table 4.1.20

TABLE 4.1--FACTORS RELATED TO INSTITUTIONAL EFFECTIVENESS
(A/E) (X=.01 level of confidence)*

Tevel of Class Level of Method ol
A/E Expendi- Enroll- Instruc- Instruc-
University ture ment tion tion HxE
1 X X X X X
2 X X X
3 X X X X
4 X X X
5 X X X

*Data for the five universities 1is found in Appendix B

Level of Expenditure may be observed to be significantly
related to effectiveness (A/E) in four institutions. Class
enrollment 1s clearly related in each university as 1is (HxE),
the number of contact hours with students. The other fac-
tors are related in varying degrees. The table glves ample evl-
dence of unlversity differences, (i;g;, administratively con-
trollable factors are differently related among the five
universities.) The effects of each factor on institutional
effectiveness (A/E) 1s discussed in subsequent sections of

the chapter.

goData on the number of classes taught by a professor
were not subject to Chl square comparison and are not in-
cluded in Table 4.1. Mean comparisons, which are not sub-
Ject to levels of confldence, were the analysis employed
on the number of classes taught. Relationships were analyzed
In subsequent portions of this chapter.
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Level of Expenditure and Effectiveness (A/E)

The relationship between institutlonal effectiveness
(A/E) and level of expenditure is illustrated in Table 4.2.
Five categories of expenditure are listed: $1-250, $251-500,
$751-1000, $1001+.

TABLE 4.2--INSTITUTIONAL EFFECTIVENESS (A/E) BY LEVEL OF
EXPENDITURE (In Percent)

K/E A/E K/E K/E .Y4
Univer- Univer- Univer- Unlver- Univer-
Cost sity 1 sity 2 sity 3 sity 4 sity 5
1-250 78.7% 90.7% 88.3% 91.0%4 83.8%
251-500 67.3 85.6 63.5 88.0 83.5
500-750 69.7 85.0 60. 4.2 83.5
751-1000 69.4 85.0 53.5 69.2 83.2
1000+ 70.9 82.6 65.1 4.5 77.8
- Chl Square
Significance
Level .01 .01 .01 .01 .01

NS= Not significant at .05.

In universities 1, 3, and 4 it should be noted that the
highest effectiveness value (A/E) occurs when the level of
expenditure pald to the grading professor 1is lowest. 1In
University 1 when the salary paid is less than $250, effective-
ness (A/E) 1s 7.8 percentage points above the next highest
effectiveness ratio. In university 2, a salary less than
$250 1s 5.1 percentage points above the second highest effec-
tiveness ratio. In university 3, a salary of less than $250
corresponds to an effectlveness ratio that 1s 23.2 percentage
polints above the next highest effectiveness ratio. In uni-

versity 4, in the same category, the effectiveness ratio is
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3.0 percentage points above the second highest category.

The thesls could be advanced that: As the level of expendi-
ture increases, the effectiveness ratio decreases. However,
this tenet 1s not supported in the data. In fact, other than
evidence that the lowest pald instructor has the highest
effectiveness ratlo, there 1s no consistent pattern. 1In
universitles 1, and 3 the second highest effectiveness ratios
occur when professors were pald over $1000 U.S. equivalents
for a class. In universities 2 and 4, $251-500 dollar equiva-
lents has the second highest effectiveness ratio.

Because the highest effectiveness ratlios in four univer-
sities are found 1in the lowest category of expenditure, a
variety of questions can be raised. Are the youngest, newest
Instructors being pald the least amount of money? Are these
instructors more responsive to student needs and problems?

Is a high effectiveness ratio 1n low cost courses an indica-
tion of low instructor Interest in discriminating the success-
ful student from the unsuccessful? Are low cost courses con-
centrated in selected faculties that have low class size?

The answer to these questions may be found in the Central
American practice of utilizing specialists or "practitioners"
from the surrounding community to teach one or two classes.
These practitioners may have no commitment to the evaluation
process and therefore do not follow the usual pattern of the
more established and permanent faculty.

Based upon the analysis of data, the hypotheslis can be

generated that the salary level of the grading instructor is
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not a compelling factor 1n determining institutional effective-
ness. Indeed, institutional effectiveness may be achleved

at different salary levels.21

Data Analysis by Selected Faculty

In the four universities (1,2,3, and 4) where a relation-
ship was noted between level of expenditure and institutional
effectiveness, the faculties of Economics, Education, Pharmacy,
Engineering, Dentistry, Medicine and Law were analyzed indivi-
dually. In light of the noted relationship within these
unlverslitlies that a salary of 1-250 dollar equlvalents 1s re-
lated to the highest effectiveness ratio, Table 4.3 of level
of expenditure figures within selected faculties and the
category that exhibited the highest effectiveness (A/E) with
.01 significance are delimited. The selected faculties do not
comprise the total facultlies within any of the universities.
Rather, they represent those faculties that enroll the majority
of the students 1in the institution and are somewhat similar

across Institutilons.

21One should not conclude that lower salaries produce
higher productivity. Rather, the Central American adminis-
trators would be well advised to determine why low paid in-
structors are highly productive in four institutions and
higher salarlied professors in the fifth.
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TABLE 4.3--LEVEL OF EXPENDITURE CORRESPONDING TO HIGHEST
EFFECTIVENESS (A/E) (By Selected Faculty)

Unlver=- Econ- Educa- Phar- Englneer- Dentls- Medl-

sity omics tion macy ing try cine Law
1 NS NS NS NS NS NS NS
2 NS NS NS NS NS NS
3 NS NS NS $251-500 NS $1-250 NS
4 NS NS NS NS NS

NS = not slignificant at .05 level of confidence.

Significant relatlonships are observable in two of the
selected facultles of university 3. The medical faculty did
have the hlghest effectiveness ratlo (A/E) when the level
of expenditure was lowest (1-250 dollar equivalents). En-
gineering had the highest effectiveness ratio at cost level
of $251-500. Based upon the selected faculty data, it appears
unwise to hypothesize that the highest effectiveness ratilo
occurs in those classes that pay low salaries. The lack of
significant data is a hindrance in thils instance. To generalize
from two selected facultles within one university is not logilcal.
Therefore, 1t appears unwarranted to Jjudge the utility of the
generated hypotheslis that low level of expendliture 1n salaries
may yleld high institutional effectiveness (A/E) 1in selected

facultiles.

Level of Expenditure and Effectiveness (A,/E)

The relationship between 1institutlonal effectiveness

(A;/E) and level of expenditure is reproduced in Table 4.4,
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TABLE 4.4--PERCENT OF INSTITUTIONAL EFFECTIVENESS (A /E)BY
LEVEL OF EXPENDITURE

Institutional Effectiveness
A/E Ay/E A/E A,/E
Unlver- Univer- Unlver- Univer- Unlver-
Cost sity 1 sity 2 sity 3 sity 4 sity 5
1-250 75.7% 86.8% 86.8% 91.0% 73.9%
251-500 63.9 81.7 55.1 85.6 73.9
501-750 63.1 82. 6 49.9 Tl.2 71.2
751-1000 66.7 79.3 45.9 62.3 77.8
1001+ 64.7 76.0 51.5 69.4 71.8
Th1 Square
Significance
Level .01 .01 .01 .01 NS

NS = not significant at .05 level of confidence

Universities 1, 2, 3, and 4 exhibit the pattern noted in A/E
and level of expendlture in which the 1-250 dollar equivalent
has the highest institutional effectiveness ratio.

The difference 1in percent between the highest effectlve-
ness ratlo and the second hlghest ratlio ranges from a low of
5.1% in university 2 to 41.7% in university 3. Once again it
appears unwarranted to state that patterned relationship
exlsts beyond the fact that the lowest cost 1n instructional
salary appears to yleld the highest effectiveness ratilo.

When level of expenditure and institutional effectiveness
(Al/E) relationships are reduced to selected faculties, two
selected faculties in university 3 achieved the desired
significance level and in both faculties (Engineering and
Medicine), the $1-250 level of expenditure did correspond to
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the highest effectiveness ratio as measured by Al/E. However,
the results observed in the small number of significant facul-
ties would not appear to justify generating a hypothesis that

relates level of expendlture and institutional effectiveness.

Conclusions and Qualificatlons Regarding Level of Expenditure

and Institutlonal Effectiveness

Institutional effectiveness data (A/E and Al/E), when
spread by level of Instructor salary, exhiblt a fairly con-
sistent pattern.. With the exception of university 5, (A/E)
and University 5 (Al/E), the lowest cost 1in dollar equivalents
of $1-250 provided the highest institutional effectiveness
ratlos. However, when these data were further divided into
selected facultles, thls pattern was not evidenéed in
suffilcient number to warrant hypothesis generation.

A posslble explanation for this apparent 1inconsistency
may lie in the fact that the selected facultles do not re-
present the entire faculty of any university. However, the
faculties selected were those with sizeable enrollments and
a fairly extenslive curriculum offering. It might thereby
be possible that the minor fields of study may have a higher
ratlo of institutional effectiveness because of smaller classes
while lower salaries are pald to the professors because of
the small student demand. An analysis of all facultiles in
an institution would provide additional evlidence for this
Inconsistency. Consequently, there is no conclusively es-

tablished relationshlip between level of expenditure and insti-

tutional effectiveness measures (A/E and A;/E).
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Class Slize and Institutlional Effectiveness

To examine the relationshlp between class slize and

institutianal effectiveness (A/E and Al/E), the data were

divided for each unlversity and for selected faculties with-

in each university.

to control class sizes.

for administrators to conslider changes that may increase

institutional effectiveness.

As a result, class sizes of

It 1s possible within certaln limltations

Therefore, it would appear desirable

1-29, 30-109, and 110+ were analyzed to ascertaln whlch class

sizes may be deemed to be most effective,

Data Analysis by Unilversity

Each unliversity exhibited a relationship between class

slize and institutlonal effectiveness.

In Table 4.5, insti-

tutlional effectiveness may be seen to decrease as class slze

increases.

TABLE 4.5--PERCENT OF INSTITUTIONAL EFFECTIVENESS (A/E and
Al/E) BY CLASS SIZE

T 2 3 I 5
Class University University University Univerisity |Unilveprsit;
Size A/E |A{/E A/E A,/E |A/E A./E |A/E Al/E A/E A,/1
1-29 76.9%| 72.7% |90.1%|87.7%|71.8%|65.5%|85.0% | 82.6%|87.4%|78.1
30-109 | 60.3 54,3 80.5 |T72.7 |53.1 |40.3 |74.2 69.1 |73.0 |60."
110+ 38.7 | 32.3 |25.5 |25.5 |35.5 |29.5 |50.7 | 45.5 * *

*No classes taught in thils class size category.
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Regardless of the unlversity or the measure of insti-
tutional effectlveness, the pattern 1s consistent. The
smallest difference between adjacent categories 1is 9.6 per-
centage polnts between class size 1-29 and 30-109 in university
2. This 1ndicates that there 1is an eipected ten percent drop
in institutional effectiveness as class size Increases. And,
the smallest difference between the smallest class size and
the largest class size 1In any universlty occurs 1in university
5 where there 1s an average difference of 1l4.4 percentage
points, and these categorles are adjacent. The pattern 1s
clearly established that the smaller class slizes exhlbit

higher Institutional effectiveness.

Data Analysis by Selected Faculty

The full measure of the relationship between class size
and Institutional effectiveness must be viable within
faculties 1n order to have optimum utility. Some varia-

tion in the pattern may be observed in Table 4.6.
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TABLE 4.6---INSTITUTIONAL EFFECTIVENESS (A/E) AND CLASS SIZE
(By Selected Faculty)

Unilver- Univer- Univer- Univer- Unlver-
sity 1 sity 2 sity 3 sity 4 sity 5
Economics 30-109 is '
highest .01 NS NS .01
Education .05 NS .01
Pharmacy * .01 NS .01
Englneering .01 .01 .01
Dentistry NS .01 .05
Medicine NS 30-109 1is
highest NS NS
Law .01 A/E in- .05 .01 A/E in-
creases creases
as class as class
size de- size in-
creases creases

*An empty cell indicates that the university does not
offer the curriculum or that all class slizes were concentrated
in one class size.

NS = Not significant at .0O5.

.01 or .05 = Significance level and the noted pattern re-
garding class size.

In those selected facultles that exhibit significant Chi
square values of .05 or .0l when palred with class slze, four
exceptions to the pattern exist. In Economics, university 1,
the hilghest effectiveness ratilo (A/E) corresponds to a class
size of 30-109.

In Law, university 2, and Law, unliversity 5,

effectiveness increases as class size lncreases. In Medlcine,
university 3, effectiveness 1s lowest in class sizes of 30-
109, These differences 1n pattern suggest that caution must
be exerclsed in concluding that a reduction in class sizes in

all university curricula will increase effectiveness. 1In the
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14 selected faculties that appear to follow the consistent
pattern of decreasing effectliveness as class size increases,

a reductlon 1n class size may be warranted.

Concluslons and Qualificatlons Regarding Class Size and

Institutional Effectiveness

These data appear to present a number of alternatives
for Central American administrators. Of course, the limita-
tions of financilal resources and class space will impose
restrictions upon the generated hypothesis, but it appears
that a reduction in class sizes will increase institutlonal
effectiveness 1n most faculties. If, for example, 1n
unlversity 3, class slzes of 30-109 were reduced to less than
29, the average Institutional effectiveness would be expected
to Increase 16%. The resultant increase would also tend fo
decrease the number of students that would be repeating
classes and taking up class space in the future.

To be specifilc, suppose that a class in a faculty in
university 3 that exhiblts the noted pattern is reduced from
100 students to four classes of 25 students. In the larger
class the expected effectiveness (A/E) value was 53.1%. But
in a class 6f 25, the A/E ratio is 71.8%, so 18.7% of the
students could be expected to pass that would not have done
so previously in the larger class. An 18.7% increase in
institutional effectiveness could go far toward increasing

the absolute numbers of graduates whille hastening the completion
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of programs and reducling the number of students repeating
classes. Thils example 1lllustrates that a reduction 1in class
size can Increase institutlonal effectiveness. To reduce
class size, however, may incur substantial increases in re-
quired levels of expenditure. When class size reduction can
be coupled with a favorable salary commitment, however, in-

creased productivity may become feaslble as well as desirable.

Level of Instruction and Effectiveness

Relationships between institutional effectliveness (A/E)
and the level of instruction at which classes are offered
are presented in Table 4.7. First and second year courses
are combilined, third and fourth year courses form a second
combination, and level 5, 6, 7, and 8 form the third category
of level of instructilon.

TABLE 4.7--PERCENT OF INSTITUTIONAL EFFECTIVENESS (A/E)
BY LEVEL OF INSTRUCTION

Level of Unlver- Unliver- Unlver- Univer- Unlver-
Instruc- sity 1 sity 2 sity 3 sity 4 sity 5
tion A/E A/E A/E A/E A/E

1 and 2 61.1% 85.0% 43.5% 80.2% 75.4%
3 and 4 80.5 89.8 65.8 80.2 86.4
5 - 8 82.6 87.7 81.1 84.1 92.5
Chil Square
Significance
Level .01 - .01 .01 NS .01

NS = Not significant at .05.
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In universities 1, 3 and 5, effectiveness 1lncreases at
each successive ievel of instruction. Moreover, the difference
in effectiveness between level (1 and 2) and level (3 and 4)
1s greater than the difference between (3 and 4) and(5-8).

If levels (1 and 2) are considefed as "lower division"
courses, while levels (3 and 4) are considered as "upper
division" courses, 1t can be stated that institutional
effectiveness (A/E) Increases greatly at upper division
levels. In university 3, for example, it can be observed
that institutional effectiveness 1s 22.3% higher in the
upper division than in the lower division, and
in university 1 institutional effectiveness has increased
19.4% at the upper division. If levels (5-8) are considered
"graduate level" courses, it appears that graduate level
courses are slightly more effective than upper division
courses, but the difference between graduate level of effectlve-
ness and that of upper dlvision work 1s not as great as the

differences between lower and upper division courses.

Data Analysis by Selected Faculty

When the preceeding data were divided into selected
facultles, a varlety of patterns were revealed. Institutlonal
effectlveness was greater at each successive level of

Instruction in:
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Unlver- Unlver- Unlver- Unlver- Unlver-

sity 1 sity 2 sity 3 sity 4 sity 5

Law Law Law

Engineering Engineering Engineering

Economilcs ' Economics Economics

Medicine Medicine - Medicine

Dentistry Dentistry
Pharmacy Pharmacy

Exceptlons to the pattern are noted. In Education,
university 1, institutional effectiveness (A/E) decreases at
each successive level of 1instruction. In Economics and
Dentistry, university 2, Economics, universlity 3, and Law,
university 5, the institutional effectlveness average 1in
levels (3 and 4) exceed graduate division effectiveness.

In Dentistry, university 4, upper division‘institutional
effectiveness 1s lower than that of both lower divislon and

graduate division courses,

Level of Instruction and Effectiveness (A,/E)

Effectiveness (Al/E) and level of instruction appear to
exhibit the same pattern noted in (A/E) effectiveness and
level of instruction when data are distributed by university.
University 4 1s the only university that did not achieve é
.05 level of significance. In universities 1, 2, 3 and 5
at each successive level of instruction effectiveness (Al/E)

increases. Specific increases are exemplified in Table 4.8.
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TABLE 4.8--PERCENT OF EFFECTIVENESS (Al/E) BY LEVEL OF

INSTRUCTION

Level of Univer- Univer- Univer- Univer- Univer-
Instruc- sity 1 sity 2 sity 3 sity 4 sity 5

tion A,/E A./E A./E A_/E A./E

1 1 1 1 1

1l and 2 55.9% 80.2% 36.3% 78.7% 63.1%
3 and 4 75.1 85.3 50.7 75.1 76.3
5 - 8 79.0 85.9 73.6 79.0 87.7
Significance

Level .01 .01 .01 NS at .05 .01

The greatest difference 1in effectiveness 1s observed
between the lower division courses and other divisions. The
greatest difference occurs 1n university 3 where a lower divi-
sion average effectiveness of 36.3% 1s compared to the 50.7%
average noted in the upper division. The graduate division in
universlty 3 1s more than twlce as effective as the lower

division (1 and 2).

Data Analysis by Selected Faculty

All five universities exhibit significant relationships
when data are divided into selected facultles. Those facul-
ties that achleved significant Chl square values of .05 are
noted in Table 4.9, -



63

TABELE 4.9--PERCENT OF EFFECTIVENESS (Al/E) BY LEVEL OF

INSTRUCTION
Univer- Levels Levels Levels
sity (1 & 2) (3 & 4) (5-8)
1 Education 84 . 4% 69.1% *
Engineering 49,5 65.5 76.3%
Law 45.5 65.5 82.0
Economics 40.7 67.0 76.9
2 Medlicine 78.4 79.3 92.5
Dentistry 69.7 87.1 95.5
Engineering 75.5 83.5 90.4
Economics 52.7 85.6 61.1
3 Pharmacy 25.5 38.7 77.8
Medicine 44,3 54,7 85.9
Dentlistry 30.7 53.1 70.9
Engineering 34.3 37.1 73.6
4 Economics 44.3 55.5 95.5
Dentistry 95.5 63.1 95.5
Law 60.7 74.5 83.5
5 Law 32.3 70.6 73.0
Dentistry 59.5 T1.5 95.5
Pharmacy 28.7 78.4 95.5
Economics 3.9 73.9 95.5

*#No classes offered at this level.

0f particular importance are the mean differences ob-
servable in unilverslty 3. Each faculty in university 3 evi-
dences large differences in effectiveness percentage between
undergraduate and graduate level courseé. There 1s at least
a 17.8% difference between these divisions in this university.
The consistency of low effectlveness 1n each selected faculty

may indicate a universlty pollcy regarding the passing of stu-



64

dents 1n undergraduate programs.22

Exceptlons to the pattern of increasing effectlveness as
the level of instruction increases are noted in Education, uni-
versity 1, Economlcs, unlversity 2, and Dentistry, university
4, In university 1, Education, effectiveness declines in the
upper division. University 2, Economics tends to differentiate
students in the graduate division more rigorously than noted
elsewhere as the effectiveness average declines 24.5% from
upper division courses. Dentistry, university U4--as the
course of study becomes 1lncreasingly clinical--appears to

fail more students 1in the upper dlvislon than in any other level.

Conclusions and Qualifications Regarding Effectiveness and

Level of Instruction

The overall conclusion that must be derived from the data
is the mean effectiveness of the class Ilncreases at successilve
levels of Instruction. Selected faculty data on both measures
of effectiveness (A/E and Al/E) illustrate the same pattern.

Within this pattern, there 1s a pertinent question that
can be railsed. Unlverslity 3, selected faculty data indicate
that undergraduate courses are much less effective than gradu-

ate courses. Does this indicate a difference 1n grading philo-

221t is possible that undergraduates as a group are less
able to meet university standards. Those that pass on to upper
and graduate level courses have proven that they can meet the
standards and hence thelr success rate as a group increases.
The number of full time students-at upper division levels may
also be greater than at undergraduate levels.






65

sophy for graduate students, or have most of the 1ncapable
students been elimlnated in undergraduate courses? If this
pattern 1s continued 1n university 3, 1t becomes apparent
that'few students willl have completed degree programs wilthout
retaking more than half of thelr undergraduate courses. A
serious review of factors affecting the low effectlveness
rate of undergraduate courses seems warranted in this
university.

Exceptions to the noted pattern also foster a significant
question. Economlcs, university 2, appears to differentiate
the upper division from the graduate division. It appears that
the graduate dlvision 1s not passing students at a rate com-
parable to the upper division. Does thils indicate a difference
In the degree of difficulty of graduate work or 1is this
faéulty one in which those students that successfully complete
undergraduate studies are not really prepared? If this be the
case, 1t would appear that undergraduate instruction must be
upgraded to better qualify students to complete thelr graduate

level studies successfully.

Data Analysis of Method of Instruction and Effectiveness (A/E)

by University

The method of Instruction varies with the content of a
course. Scilence courses, for example, may require laboratory
periods as well as lecture sessions. Other courses may be
limited inclusively to lecture, or seminar method. In medicine,

for example, certaln courses may be entlrely laboratory practicum,
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or clinical in nature. Three types of instruction are de-

lineated in this analysis. Lecture and semlnar courses are

treated as a common type;23 laboratory, practice and clinical
courses are a second type, and the third type of Instruction
1s a combination of lecture and laboratory methods.

An analysis of institutlonal effectiveness (A/E and
Al/E) and methods of Instruction by university indicate that
only in unilversity 1 1s there exhibited a significant rela-
tionship between iInstitutional effectiveness and method of
instruction. As noted in Table 4.10, laboratory courses appear
to be the most effective. Lecture courses tend to be the next
most effective, and combination (lecture-laboratory) courses,
the least effective in thils university
TABLE 4.10--PERCENT OF EFFECTIVENESS BY METHOD OF INSTRUCTION

University 1

Method of Instruction A/E A,/E
Lecture 68.5% 63.5%
Combination 68.5 62.7
Laboratory 87.4 86.2

23Although this grouping of apparently dissimilar in-
structional methods may offend the American educator, the
actual classroom behavior of Instructors in lecture and
seminar courses does not vary materially. The lecture method
1s the common instructional mode. Seminars that involve sub-
stantlal independent study and discussion by students are rare
in the universities under study.
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Data from one university does not appear to warrant
generating a hypothesis regarding the relationshlip between
institutional effectiveness and method of instruction. Four
universitles exhilblt nonsignificant differences between methods
of instruction and therefore hypothesls generation is withheld
pending revliew of selected faculty data.

Data Analysls by Selected Faculty

Significant Chi square values are evidenced in seven
selected faculties in the five universities, Table 4.11 .
The noted pattern of laboratory courses being the most ef-
fective method of instruction is evidenced 1in all but the
Faculty of Pharmacy, university 4, in which lecture courses

are 30% more effective than laboratory courses.

TABLE 4.11--PERCENT OF EFFECTIVENESS BY METHOD OF INSTRUCTION

Percent of A/E by Instructional Method

University Lecture Combination Laboratory
1 Education 76.0% 81.1% 90.1%
Economics 76.0 41.5 95.5
3 Engilneering 61.1 37.1 67.9
Medicine 70.6 83.2 95.5

Percent of Aj/E by Instructional Method

1 Education 73. 6% 79.9% 90. 1%
Economics 68.5 41.5 95.5

3 Law 27.1 38.7 *
Engineering 53.1 31.5 55.5
Medicine 53.9 T4.2 95.5
Economics 66.7 35.5 *

4 Pharmacy 95.5 75.1 65.5

* No courses offered in this category.
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Comblnation courses present an 1lnconsistent pattern from
the lowest effectlveness in Economics, universlity 1, and
Engineering, university 3, to the highest effectiveness in
Law, university 3. Lecture courses exhiblt the highest
effectiveness (Al/E) in Economics, university 3, and Pharmacy,

university 4.

Conclusions Regarding Method of Instructlion and Effectiveness

Based upon the selected faculty data, it appears possible
to hypotheslze that the method of instruction 1s related to
institutional effectiveness. Laboratory courses exhibit the
highest effectliveness, and it would be expected that this
pattern would contlinue in most faculties. This pattern 1s
not without variation however, and cautlion should be exer-
cised before declding that the hypothesls 1s congruent wilth
practices 1In a partlcular selected faculty. Moreover, labora-
tory classes may tend to be offered at upper division levels
and enroll fewer students. Hence, the observed relationship
between method of instruction and effectiveness may be an

artifical relationship.

Contact Hours (HxE) and Effectiveness by University

Contact hours (HxXE) represent the hours of instruction
multiplied by the number of students enrolled in a course.
Contact hours 1s a crude measure of instructor load in a course.
and also a rough measure of the amount of 1Interaction that the

instructor may actually experience with class members. An
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Instructor in Central America may only teach a portion of
the class periods allotted to a class and this ratio tends
to allow for thils practice.

Data spread by institutional effectiveness (A/E and A,/E)
and contact hours by university indicate the presence of a
consistent pattern (Table 4.12). All universities exhibit
a decrease 1n effectiveness as contact hours increase. At
a gilven point 1in each university, the effectiveness percentage
tends to drop more rapidly than previously noted.

TABLE 4.12--PERCENT OF EFFECTIVENESS BY NUMBER OF CONTACT HOURS

-Percent of A/E and Contact Hours

Univer- Unlver- Unlver- Univer- Unlver-

HxE#* sity 1 HxE sity 2 sity 3 sity U4 sity 5
1-1000 80.8% 1-500 89.5% 69.1% 93.1% 84.4
1001-2500 T4.2 501-1000 91.0 T2.7 88.3 88.
2501-5000 §K89.5 1001-2500 87.7 T1l.2 77.5 86.5
5001+ 58.3 2501-5500 81.4 53.1 72.1 75.4

5501+ 71.2 45.1 64, T4.5

Percent of Ay/E and Contact Hours
1-1000 78.8 1-500 88.0 63.9 92.8 81.4
1001-2500 T70.0 501-1000 88.6 66.1 85.9 80.2
2501-5000 53.5 1001-2500 82.3 61.5 73.3 75.4
5001+ 4o,1 2501-5500 73.6 42,7 66.4 66.7

5501+ 63.5 33.5 58.7 61.5

#In university 1, the categories of contact hours differ
from the other unlversities. The distribution of contact hours
in university 1 tended to be grouped heavily toward the middle
categories leaving an lnadequate number of classes at either
extreme. To ellminate a Chl square value that was distorted
by a small number of classes falling into the extreme
categorles, four groupings are employed 1n university 1,
instead of five.
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In university 1 the rapid decrease 1in instructor
effectiveness occurs between 1001-2500 and 2501-5000 con-
tact hours. In unlversitles 2, 3 and 5, effectiveness
ratios remain relatively stable before dropping rapidly
beyond 2500 contact hours. The largest decrease in uni-
versity 4 occurs beyond 1000 contact hours. The overall
pattern for each unlversity indicates a decrease in ef-
fectiveness as contact hours increase. Additlonally, there
appears to be a point in each university where the decrease

in effectliveness accelerates as contact hours increase.

Contact Hours and Effectlveness by Selected Faculty

Fifteen selected facultles in the five unlversities
exhibit significant relationships between effectiveness
measures and contact hours. Percentages of effectiveness

for these facultles are shown in Table 4.13.
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As contact hours increase, the effectiveness ratios de-
crease in the same manner as noted in the university data.
There are a few irregularities in the selected faculty data.
For example, effectiveness (A/E) in Englneering, university
2, increases from 90.7% to 93.7% before beginning a rapid
descent to U45.5% when contact hours exceed 5501. However,
these 1rregularities do not 1involve percentage differences
large enough to note an exception to the pattern. In essence,
the selected faculty data supports the pattern that as con-

tact hours increase, effectiveness (A/E or A,/E) decreases.

Conclusions and Qualifications Regarding Effectiveness and

Contact Hours

The relationship between effectiveness measures and contact
hours warrants the generation of the hypothesis that: as con-
tact hours increase, effectlveness ratios decrease. Also,
when contact hours exceed 2500, effectiveness will decrease
rapidly. It appears that a "breaking point" in effectiveness
1s reached at 2500 contact hours.

In questionling the cause of this "breaking point," the
answer may lie 1in elther the number of hours of instruction
offered in the course, or in class slzes. The generated
hypothesls between class size and effectliveness would appear
to supply part of the answer, because hours of instruction
tend to be somewhat standardized by selected facultlies 1n most
universities. For example, 48 hours of instruction might re-

present the standard number of hours of instruction for a
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faculty. With standarized hours of instruction, it
appears that the class size hypotheslis may be reflected in
the contact hour data: That as class size 1ncreases, the
percentage of effectlveness declines.

The possibillty does exist that an instructor teaching
one or two class periods 1s responsible for passing students.
If thls be the case, 1t would appear from the data that
these instructors evaluate more rigorously as thelr con-
tact with the class increases. This may indicate that
Instructors evaluating with little contact have little in-
terest in the evaluation process. Elther possibility can

be supported 1in the data.

Number of Classes Taught and Institutlonal Effectiveness

In an academic year a faculty member may be called
upon to teach a number of classes. In Central America the
total number of courses for which an instructor 1s respon-
sible may vary from one to fifteen classes in an academic
year. By combining the institutlonal effectlveness ratios
for all instructors teachling the same number of classes,
it 1s possible to determine the institutional effectiveness
ratio for the number of classes taught. These classes were
then grouped to form three categories: 1-4 classes taught,
5-8 classes taught, 9-15 classes taught. By comparing the
standard deviations and mean scores for each group of classes,
it is possible to determine if any relationship exists be-

tween institutional effectlveness and the number of classes
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taught by an instructor in a calendar year.

Table 4.14 fepresents the mean scores of institutional
effectiveness (A/E and Al/E) for each university in each
level of classes taught by a professor. At first glance,
it appears that there are differences between Institutional
effectiveness and the number of classes taught by a professor.

TABLE 4,14--PERCENT OF INSTITUTIONAL EFFECTIVENESS (A/E and
Al/E) BY NUMBER OF CLASSES TAUGHT

Percent of A/E

Classes Univer- Unlver-  Unlver-  Univer- Unilver-
Taught sity 1 sity 2 sity 3 sity 4 sity 5
1-4 72.4% 92.1% 65.1% 78.7 84.0%
5-8 65.8 95.4 57.6 84.6% 82.2
9-15 4.8 91.8 72.0 97.4 70.9

Unlversity
Mean 70.6% 92.8% 62.9% 82.6% 83.4%

Percent of A,/E

1-4 66.4% 81.1% 55.4% 71.2% 72.9%

5-8 59.9 85.2 46.0 83.0 73.0

9-15 68.1 83.5 63.6 97.3 58.0
Unlversity

Mean 64, 6% 83.3% 52.5% 79.1% 72.4%

If teaching 1-4 classes in an academic year is considered
a "light" teaching load, 5-8 as a "moderate" load, and more
than nine courses a "heavy" load, it appears that the means
scores differ with the number of classes taught by a professor.
However, in most universitles, those means that differ greatly
from the unlversity mean are based on a small number of pro-

fessors. For example, in University 5, (A;/E), professors
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teaching nine or more courses appear to be less effective
than the university average. However, there 1is only one
professor teaching more than nine courses in university 5.
There are only seven professors teaching more than five
courses 1in this university in a faculty of 181. The fre-
quency of professors teaching each group of classes is noted
in Table 4.15

TABLE 4.15--FREQUENCY DISTRIBUTION OF PROFESSORS BY NUMBER OF
CLASSES TAUGHT

Classes Unlver- Univer- Unlver- Univer- Unlver-

Taught sity 1 sity 2 sity 3 sity 4 sity 5
1-4 299 318 275 168 173
5-8 50 43 31 15 7
9-15 9 4 5 4 1

Total 358 365 311 187 181

It 1s evident that the number of professors in each
university that are teaching five or more classes 1is too
small to warrant the generatlion of hypotheses about effective-
ness and the number of classes taught by the professor. Of
interest, however, 1s the fact that few professors in the
five universitiles teach what would be considered to be full
schedule of classes 1n an academic year. This supports the
findings of Friledman 1in which most faculty members in Central
America may be employed in another position outside of the

university.24 Few professors are engaged in research in Cen-

240p. cit., p. 22.
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tral America and hence thus possibllity does not account for
low teaching loads.

Selected faculty data proves to be less conclusive than
university data as the frequency distribution of faculty be-
comes so small as to be 1napproprlate for analysls. There-

fore, no hypotheses can be generated from faculty data.

Conclusions and Qualificatlons Regarding Number of Classes

Taught and Institutional Effectiveness

The distribution of faculty members teaching a number of
classes 1s not sufficlently varied to permit the generation of
a hypothesis regarding effectiveness and the number of classes
taught by a professor. Most faculty in Central America teach
between one and four classes per year, which indicates that
one course per semester 1s closer to the rule than the

exceptlion for a professor In an academic year.

Summary
Institutional effectiveness (A/E) or (A;/E) is clearly

affected by certaln administratively controllable factors
within the central American unlversities and university
faculties. In general, these conclusions seem warranted by
the analysis:
1) Class size affects institutional effectiveness in
ways that suggest that institutional effectiveness
may be Ilncreased by planned reductions in large class

sizes.



2)

3)

4)

5)

[

Instructor salary, in and of itself, 1s not generally
a compelling factor in instiﬁutional effectiveness
although it has been noted that professors receiving
less than $250 for a class tend to be more productive.
A systematlc analysis of this pattern would appear
warranted in the four universities in which this
trend was evidenced. There 1s little selected
faculty support, however,

Effectiveness increases at successive levels of
instruction from lower to wupper to graduate divisilons.
The self-selection process--rather than improved
instruction--may account for this phenomenon.

Method of instruction 1s related to institutional

effectliveness. In general, laboratory courses seem

to be more productlive than lecture courses. However,
laboratory courses typlcally enroll few students at
higher levels of instruction; hence, the generaliza-
tion may need qualification.

The number of contact hours of a professor with a
class seems to be related to effectiveness. The
suggested pattern 1s a decrease in effectlveness as
contact hours Increase. This pattern may reflect the
trend noted in class size for the hours of instruction

iIn a faculty may be standardized.
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The data surrounding effectlveness and the number of
classes taught by a professor do not warrant
hypothesls generation. The distrlbution of pro-
fessors teaching a varied number of courses in

each university 1s centered below four classes

per academic year. Although 15 classes may be
taught by a single professor, the frequency of

these occurences does not warrant a statement of

a relationshlp with effectiveness.



CHAPTER V
FACTORS RELATED TO INSTITUTIONAL EFFICIENCY

In Chapter 4, the six administratively controllable fac-
tors were related to measures of institutional effectiveness
(A/E and Al/E). The purpose of this chapter is to examine the
relatlionship between the six factors and institutional efficiency.
Institutlonal efficlency was defined in Chapter 1, as a measure
of the maximization of input divided by output in fhe form of
examinees (ex) divided by enrollees (E). The significance
of instiltutional efficlency stems from the fact that the success-
ful student (A) must come from the number of examined students
(Ex). Therefore, a maximization of institutional efficiency
will Increase the input necessary to produce successful students.

Two measures of institutional efficiency were employed;
First, (Ex/E) in which (Ex) represents all students that were
examined and (E) represents the total class enrollment. Second,
(Exl/E) in which (Exl) represents students who presented them-
selves for examination at the earllest opportunity, usually at
the iImmediate conclusion of the course.

Using Chl square and mean comparisons, it was possible
to determlne the relationships between measures of instltutional
efficiency (Ex/E and Exl/E) and the factors that were delineated
in the previous analysis of institutional effectiveness. Data
are presented by unlversity and also by selected faculty within
each university.

79
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Level of Expenditure and Institutional Efficiency (Ex/E & Ex,/E)

An analysis of institutional efficiency (Ex/E & Exl/E) and
level of expenditure data reveals that the highest measures of
institutional effliclency in all universities are evidenced when
salaries pald to the instructor are less than $250 dollar equiva-
lents. Table 5.1 summarizes the highest lnstitutional efflcliency

ratio in terms of dollar equlvalent categories.

TABLE 5.1--LEVEL OF EXPENDITURE DISPLAYING HIGHEST INSTITUTIONAL

EFFICIENCY

Highest Highest
University Ex/E Exy/E
1 $ 1-250 $ 1-250

2 NS NS
3 1-250 1-250
1 1-250 1-250

5 NS NS

NS = Not significant at .05 level of confldence

Inspite of the evildence that all universities with signi-
flcant Chl square values achleve the most instltutional efficiency
(Ex/E and Exl/E) when salaries paid to the grading instructor
are lowest, selected faculty data (Table 5.2) does not exhibit
this pattern with enough frequency to warrant the generation of
a hypothesis. In university 1, the faculties of Medicine and
Economlcs appear to follow the noted pattern. In university 3,
faculties violate the pattern more often than not. Law, univer-
slty 5, does not adhere to the pattern whatsoever. These facul-

tles are the only faculties in which a significant Chi square value
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was determined. The level of expenditure that corresponded to

highest institutlional efficiency is noted.

TABLE 5.2--LEVEL OF EXPENDITURE DISPLAYING HIGHEST INSTITUTIONAL
EFFICIENCY (Selected Faculty)

Highest Highest
University Ex/E Exl/E
1 Medicine $1-250 $1-250
1 Economlcs 1-250 1-250
3 Engineering 251-500 251-500
3 Dentistry NS 251-500
3 Medicine NS 1-250
5 Law 251-500 NS

NS = Not significant at .05 level of confidence

Concluslons and Qualifications Regarding Institutional Efficilency

and Level of Expenditure

Based upon the analysis of university and selected
faculty data, there 1s no conclusive relationship between level
of expendlture and institutional efficlency. The pattern
evidenced in ﬁniversity data that low expenditure ylelds high in-
stitutional efficiency 1s not supported in the faculty data to
an extent that Jjustifles hypothesis generation.

In the previous chapter the possibility was put forward
that "practitioners" from the surrounding community may be
affectlng the effectiveness ratlos. The possibllity may exist
that these people are also causing a distortion in the institu-

tional efficiency data. If these practitioners are not committed



82

to evaluation, they may be affecting the effectlveness and
efficiency ratio by followlng a pattern far different from the
academiclan. If these practitioners are pald at a reduced
rate, the indication would be exhibited in the university data.
Within a faculty, theilr efficiency ratio may not be great
enough to effect a significant Chli square value. However,

as a collectivity in the university, these people might ex-
hibit the noted pattern. It 1s possible that this 1is the
explanation for the pattern in the unlversity data whereby

low level of expenditure results in high institutional efficilency.

Class Size and Institutional Efflciency

The relationship between institutilonal efficiency (Ex/E
and Exl/E) and class size are examined by dividing data for
each university and selected faculty within each university.

It is administratively feasible for class size to be controlled
and, therefore, evlident relationships willl enable Central
American administrators to alter class slzes in accordance

with standards of desired efficiency. Institutional efficiency
was examined by categories of class sizes of 1-29, 30-109, and
110+, to determine which, if any, class sizes may be useful 1n

maximizing efficlency.

Data Analysis by University

The analysls of class size data by university suggested

that there 1s a consistent pattern throughout the five unilversities.
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Without exception, as class size increases, institutional
efficiency (Ex/E and Ex;/E) decreases. The patterns are

illustrated In Table 5.3.

TABLE 5.3--PERCENT OF INSTITUTIONAL EFFICIENCY (Ex/E and

Ex,/E) BY CLASS SIZE

Ex/E
Class Unlver- Unlver- Unlver- Unlver- Unlver-
Size sity 1 sity 2 sity 3 sity 4 sity 5
1-29 85. 6% 91. 78.7% 90. 1% 92.5%
30-109 76.6 88. 78.1 83.8 86.5
110+ 75.4 25.5 69.4 65.5 *
Exl/E

1-29 80.8% 90.7% 72.1% 88.3 85.6%
30-109 67.9 86.5 59.9 79.6% 77.8
110+ 58.7 25.5 37.9 55.5 *

*No classes offered in this category.

An 1llustration of the pattern occurs 1in university 1.
When class size is 1-29, institutlional efficlency (Ex/E) averages
85.6%.

rolled in classes wilth less than 29 students will present them-

It is, thereby, expected that 85.6#% of all students en-

selves for examinatlion. In a class with 30 through 109, the

expected percentage of those presenting themselves for examlnation

is 76.6%.

Increases.

This difference represents a loss of 9.0% as class size

Institutional efficiency as measured by (Exl/E) declines

at a more rapid rate than (Ex/E) in all universities. The
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indication 1is: As class slze 1ncreases, the percent of stu-
dents presenting themselves for examinatlion at the earliest
opportunity (Exl) declines rapidly. Subsequent enrollments

in these courses may, thereby, be swelled by previously un-
examined students. In university 3, average institutional
efficiency (Exl/E) decreases from 72.1% in classes of less
than 29 students to 37.9% where class size exceeds 110.

This small percentage 1n large classes may result from massive

25

nonattendance, previously unexamined repeaters, or both.
As evidenced in university 3, students belng examined at a
later time or being re-examined in classes of 110 is 31.5%

of the total examinee percentage.

Data Analysls by Selected Faculty

The relationship between Institutional efficiency and
class size by faculty 1s presented in Table 5.4. It is evident
from the analysis of these data that not all selected faculties
follow the university pattern of decreasing institutional
efficlency as class slze increases. Five selected faculties
deviated from the noted pattern. Economics and Law, university
2, established that as class size increases, institutional

efficiency (Ex1/E) 1s concerned. This poses the possibllity that

25The arbitrary practice of considering each matriculant as
a full time student when in fact, less than 30% may legitimately
be considered full time, may account for nonattendance.
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BY CLASS SIZE (By Selected Faculty)

/E)

EX/K
Unlver- Unlver- Unlver- Univer- Unlver-
sity 1 sity 2 sity 3 sity 4 sity 5
Economics NS As class 30-109 1s NS NS
size in- highest
creases,
efficiency
increases
Education NS As class .01
size in-
creases,
efficlency
increases
Pharmacy NS NS .01
Engineering LOL NS .0l
Dentistry .05 .01 NS
Medicine NS 30-109 1is NS NS
highest
Law NS As class .01 .01 NS
size in-
creases,
efficliency
increases
Exq/E
Economilcs NS .01 .01 NS .01
Education .05 As class .01
size in-
creases,
efficiency
increases
Pharmacy .05 NS .0l
Englneering .05 .01 .05
Dentistry NS .01 NS
Medlciline NS 30-109 1s
highest .05 NS
Law NS As class NS .01 NS
slze in-
creases,
efficliency
Increases
Blank space = Not offered or only 1 class size
NS = Not slgnificant at .05

.01 or .05

Significance level and regular pattern
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there were large classes of students repeating courses in this
faculty. The percentage of students presenting themselves for
examination after repeating or auditing a class in these large
classes was very high in comparison to the smaller class sizes.
Howevér, the percentage of students beilng examined for the first
time followed the more normal pattern of decreased institutional
efficlency as class size increases.

The Economics and Medical faculties in unlversity 3 main-
tained highest institutional efficiency (Ex/E) in class sizes
of 30-109. However, the faculty of Economics maintained the
expected pattern with regard to institutional efficiency (Exl/E).
Again the possibility 1s posed that medium sized classes of
students repeating or auditing courses were established, and
a larger percentage of these students were examined than might

normally be expected.

Conclusions and Qualifications Regarding Class Size and Instiltu-

tlonal Efficlency

The similarity evlidenced in many selected faculties warrants
the generation of the hypotheslis: As class size 1ncreases,
institutional efficiency (Ex/E and Exl/E) decreases. Pattern
inconsistencies suggest that thils hypothesls warrants appllca-
tion only in those selected facultles that appear to follow the
pattern. It would appear, therefore, that this hypothesis has
administrative application for at least fifteen faculties in

the five unliversities. Class sizes of one through 29 are deemed
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to be more efflcient than larger classes., Class slzes be-
tween 30-109 are more effleclient than classes larger than 110.
If increased institutional efficiency (Ex/E and Exl/E) is
sought, a reduction in class slze within the stated categories

would appear to achleve the desired objective.

Level of Instruction and Institutional Efficiency

Level of instruction refers to the academic year in which
a class 1s normally taken 1n a student's curriculum. Three
levels of instruction were delineated by examination of data.
Years (1 and 2) forms one level, years (3 and 4) another, and
years (5-8) form the third group. As indicated in Table 5.5,
data from universities 2 and 4 were not significant at the .05
level of confldence.

TABLE 5.5--PERCENT OF INSTITUTIONAL EFFICIENCY (Ex/E and Exl/E)
BY LEVEL OF INSTRUCTION

Ex/E
Unlver- Unlver- Univer- Unlver- Unlver-
Level sity 1 sity 2 sity 3 sity 4 sity 5
1 and 2 78.7% 89.2% 73.6% 87.1% 87.7%
3 and 4; 86.2 91.9 82.3 87.4 91.9
5-8 86.2 89.8 87.7 89.5 95.2
Signiflcance
Level .01 NS .01 NS - ,01
kEx1/E
1 and 2 69.7% 88.3% 53.9% 85.9% 77.?
3 and 4 82.9 90.7 67.0 82.9 85.
5-8 83.2 89.8 79.6 85.0 91.3
Significance
Level .01 NS .01 NS .01

NS = Not signiflicant at .05
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The data in the preceeding table indicate institutional
efficiency (Ex/E and Ex /E) increases at each successive level,
The pattern 1s without éxception in universities 1, 3, and 5.

In university 1, as an illustration, institutional efficiency
(Exl/E) in first and second year courses averages 69.7%. 1In
third and fourth year courses this percentage has increases to
82.9% and subsequently to 82.3% in years 5-8.

The presence of this pattern tends to indicate that either
students at higher levels are not subject to attritionat the
same rate as at lower levels, or the enrollments are not 1in-
flated with part time students to the extent as 1n lower levels.
The llkelihood of attrition differences does not appear great
because a student does not normally "flunk out" in a Central
American university. Instead, a course may be repeated or
audited to prepare for re-examination. If attrition rates do
vary during a term with the level of the course, it would
appear that some factor other than the six under 1lnvestigation
are causing this phenomena.

If students at higher 1nstructional levels are predominately
full time students, would not institutlonal efficliency differences
between high and low levels of Instruction actually reflect a
loss 1n part time students? In essence, 1s 1t possible that
institutional efficlency differences are measuring the extent
of part time students in the university? If this be true, real
differences between institutional efficiency with respect to
full time students may not be extent. Since the full time
student 1s most likely to be coveted 1t appears that Central

American administrators would desire to ascertaln if university
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differences are real or artificlal before recommending changes

that may imbalance a functionlng system.

Data Analysis by Selected Faculty

The analysis of selected faculty data (Table 5.7) by
university indicates that the noted pattern 1n university data
is evidenced. Of the 20 facultles in which relationships proved
to be significant, only six exhibited patterns that were con-
trary to the previously noted pattern of increasing institutional
efficiency as level of instruction increased.

In Education, university 1 and education, university 2,
both measures of institutional efficlency decreased at successive
levels of iInstruction. Institutional efficlency decreased in
Medicine, university 2, from levels (1 and 2) to (3 and 4).
Levels (5-8) exceeded all other levels in institutional
efflcliency. This would seem to indlicate that if a student can
reach years (5-8) in the medical curriculum, the probability 6f
being examined 1s greater than at earlier levels 1in his educa-
tion. The same pattern 1s evidenced in Dentistry, university 4,
and Dentistry, university 5. The efflclency measures of
Economics, university 2, appear to differentiate third and
fourth year students from(5-8 year students. The institutional
efficiency (Ex/E) percentage decreases 27.8% on the average
from 3 and 4 level courses to the (5-8) level courses. If
(5-8) level courses are assumed to be graduate level courses,
it appears that the Economics faculty may differentiate heavily

those who should be examined out of those enrolled at the graduate

level.
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The varylng patterns noted in institutional efficiency in
the faculty data in universities 2 and 4 would dispell the
possibllity that a university pollcy regarding institutional
efficlency 1is operating. The diverse patterns evidenced in-
crease the probabllity that nonsignificance was the result
of normal distribution. If there had not been a significant
pattern evidenced in faculty data for these institutions, it
would have been possible to speculate that a policy of

examining students was in operation.

Conclusions and Qualificatlons Regarding Institutional Efficiency

and Level of Instructilon

The analysis of data by unkersity and faculty justify
the generatlon of the hypothesls that as the level of instruc-
tion 1ncreases, Institutional efficiency increases. This
hypothesis 1s supported by 70% of the selected faculties that
exhibit significant Chl square values. The fact that varying
patterns are evidenced cannot be overlooked. It does appear
that varying patterns are apt to occur 1in the education and
dentlistry facultles. This variation may be the result of
speclialized content in these courses and may result in the
generatlon of a separate hypothesis to cover the exigenciles of

these faculties.

Method of Instruction and Institutional Efficiency

The methods of instruction considered in thils chapter are

(1) lecture and seminar, (2) laboratory, practicum and clinic,
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and (3) a combination of lecture and laboratory. The rela-
tionship between these three methods of instruction and mea-
sures of institutional efficiency (Ex/E and Exl/E) are

examined by unlversity and also by selected faculty. No attempt
1s made to control any other factor in this analysis and,
therefore, data represent the summation of all courses utilizing

a particular method of instruction.

Data Analysis by University

An analysls of data indlcates that universitles 1 and
3 are the only institutions in which a .05 level of significance
was observed. Universities 2 and 4 and 5, did not exhibit
differences that warranted a .05 level of significance.
Therefore, unlversitles 1 and 3 are the only institutions
utilized in this analysis as evlidenced in Table 5.7.
TABLE 5.7--PERCENT OF INSTITUTIONAL EFFICIENCY BY METHOD OF

INSTRUCTION
Ex/E Ex,/E
University 1 Unlversity 3 University 1 University 3
Lecture 79.3% 75.1% 73.3% 63.9%
Combination 84.7 81.7 75.1 67.3
Laboratory Q0.1 81.7 88.3 74.5

The preceeding table indicates that both measures of
institutional efficlency are highest in courses that are
taught by the laboratory method which 1s consistent with

Institutional effectiveness data in Chapter 4. The second
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most efficlient method of instruction is the combination of
lecture-laboratory instructlon. Pure lecture courses have the
lowest average of institutional efficlency. This is con-
trary to the results reported in Chapter 4 for institutional
effectiveness in which lecture coursés were the second most
effective method of instruction.

It 1s possible to question the pattern in which the
laboratory method appears to retain a greater portion of
those enrolled. Is 1t possible that 1little teacher-pupil in-
structlon actually occurs in laboratory courses and that the
greater the self-dlscovery of the student provides greater
motivation to continue with this type of course? 1Is 1t also
possible that this method of instruction 1s more conduclve
to continuance because of the technical nature of laboratory
curricula? By administering a questlonnalre to laboratory
students to ascertaln student motivation in various classes,

this pattern may be elucldated more clearly.

Data Analysls by Selected Faculty

Five selected faculties in the five universities exhibit
significant relatlonships between efficlency and method of
instruction (Table 5.8). Partial explanation for the small
numbers of facultlies may be inherent in the fact that filve
faculties employ all three methods of instruction; 21 utilize
two methods; and five employ one method. Most of the facultles

that employ two methods are using one method almost exclusively
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with only the occasional second method being employed. There-
fore, the number of facultles evidencing significant rela-
tionships 1is necessarilily restricted.

In Table 5.8 the faculties that exhibited a significant
relationship between institutional efficiency (Ex/E and Ex,/E)
are shown. The faculties of Economics, university 1, medi-
cine and Engineering, university 3, follow the pattern whereby
laboratory classes are more efficlent than other methods of
instruction. Economics, universlity 3, does not teach pure
laboratory courses; efficiency (Exl/E) of lecture classes
in this faculty is 10.8% higher than in combination classes.
Engineering, university 2, departs from the pattern. Both
measures of institutional efficiency are highest in lecture
courses.

TABLE 5.8--PERCENT OF INSTITUTIONAL EFFICIENCY BY METHOD OF
INSTRUCTION (By Selected Faculty)

Ex/E Exl/E
Lec- Comblna- Labora-|| Lec- Comblna- Labora-

University ture tion tory ture tion tory
1 Economics 83.5% 53.5% 95.5% || 80.5% 45.5% 95.5%
2 Engineer-

ing 93.4 89.5 91.9 91.9 88.0 9l.3
3 Medicine not significant .05 T4.2 80.5 95.5
3 Economics not significant .05 80.2 69.4 *
3 Engineer-

ing 85.3 75.1 89.2 69.4 49.9 T4.2

*No laboratory classes taught
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Concluslons and Qualifications Regarding Institutional

Efficiency and Methods of Instruction

The significant data by university and faculty indicates
that laboratory courses tend to exhibit the highest institu-
tional efficiency. Lecture-laboratory combination courses
are second in institutlonal effliclency and lecture courses
are the least efficient. It appears that the limitatlons
imposed by course content will 1limit the use of methods of
instruction indiscriminately. Therefore, the administrative
implications of thils pattern do not appear to be extensive

when viewed independently of other relationships.

Contact Hours and Institutional Efficiency

As mentioned in Chapter 4, contact hours are determined
by multiplying the hours of formal instructlion and the number
of students enrolled in a course. The contact hour reflects
the facultyload and may also serve as a rough measure of the
degree of Interaction that the instructor sustains with the
class. The percent of institutlonal efficiency by number of

contact hours by university 1s represented in Table 5.9.
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TABLE 5.9--PERCENT OF INSTITUTIONAL EFFICIENCY (Ex/E & Exl/E).
BY NUMBER OF CONTACT HOURS :

EX/B
Univer- Unlver- Unlver- Unlver- Unlver-
HxXE sity 1 HXE sity 2 sity 3 sity 4 sity 5
1-1000 86.2% 1-500 90. 7% 71.8%4 94.0% 91.9%
1001-2500 85.0 501-1000 91.3 81.4 91.3 94,3
2501-5000 77.5 1001-2500 92,2 85.0 86.5 91. 9
5001+ 74.5 2501-5500 87.7 78.1 83.8 84.4
5501+ 82.3 4.2 77.2 91.0
SIgnifi-
cance
Level .01 .01 .01 .01 .01
EX]/E
1-1000 83.2% 1-500 90.7% 67.66 94.0% 85.6%
1001-2500 79.3 501-1000 91.0 4.2 88.9 89.8
2501-5000 67.9 1001-2500 90.4 73.9 82.9 83.2
5001+ 65.8 2501-5500 86.2 86.2 78.6 77.2
5501+ 79.9 79.9 71.5 81.1
Signifi-
cance
Level .01 .01 .01 .01 .01

The analysis of contact hours and institutlonal efficiency
(Ex/E and Exl/E) by university did not uncover a consistent
pattern. Universities 1 and 4 evidence a regular pattern 1in
which 1nst1tutionai efficlency declines as the number of con-
tact hours increase. University 3 exhibits a pyramidal effect.
Highest efflcliency occurs when contact hours are moderate, the
decreases at the extremes. In university 2, institutilonal
efficiency decreases 1rregularly as contact hours increase.
University 5 exhibits no relationship between institutional

efficlency and contact hours.
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In Chapter 4, 1t was noted that as contact hours increase,
Institutlonal effectlveness decreases. The lack of pattern
in institutional efficiency may indicate that the effect of
increased contact hours may have more lmpact on the 1lnstructor's
marking practices than 1t does on students presenting them-
selves for examination. In unlversity 5, for example, the
difference between highest and lowest institutlonal efficiency
(Ex/E) percentage 1is 9.9 points. In university 4, the
difference in high and low efficiency (Ex/E) 1is 16.8%.

While the difference 1s more pronounced in institutional
efficlency measure (Exl/E), the differences do not approach
the 30-35 percentage point differences noted 1in institutional
effectiveness (A/E).

If increased contact hours do in fact affect institutional
effectiveness (A/E) to a greater extent than institutional
efficlency (Ex/E), it appears that support 1s galned for a
method to reduce contact hours by reduclng class size. As
class s8lze declines, both institutional efficiency (Ex/E and
Ex/E) and institutional effectiveness (A/E and Al/E) increase.
No hypothesls can be generated based upon the analysls of data
by university, as no consistent pattern is noted. However,
the small differences between the highest and lowest efficlency
measures in each university suggest potentlally useful applica-

tions for institutional effectlveness and contact hours.
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Data Analysis by Selected Faculty

Selected faculty data are represented in Table 5.10
Sixteen faculties achieved the .05 significance 1eve;, with
nine faculties evidencing one significant relationship with
institutional efficiency, and seven faculties exhilbit two
significant measures.

The patterns are as varled in faculties as they were by
university. In Engineering, university 1, there 1s a steady
decline in institutional efficiency (Exl/E) as contact hours
increase. Medicine, university 4, evidences an increase
in institutional efficliency when contact hours are moder-

ate and also when contact hours are high.
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Conclusions Regarding Institutional Effliclency and Contact Hours

There 1s no consistent pattern 1n university or faculty
data that would support the generation of a hypothesis. Faculty
patterns are so diverse that i1t would be necessary to view the
individual pattern of each faculty before deciding to alter
existling procedures. In essence, administrative declsion-
making should be varlied by faculty wilthin each university to

implement these results.

Number of Classes Taught and Institutional Efficlency

The data regarding institutlonal efficiency and the
number of classes taught by the grading professor 1s subject
to the same limitations noted in Chapter 4. In the five Cen-
tral American universities, most professors teach less than
five dlasses in an academlc year. The range 1in classes taught
in the 1962-63 school year is from one to 15 classes taught,
but with 80% of the professors teaching less than five classes
differences in mean scores of efficiency are not subject to
conclusive analysis. Table 5.11 represents the frequency
distribution of the number of classes taught by professors in
the five universitiles. The uneven distribution of faculty is
evident.

As a result of the uneven distribution of data, mean com-
parisons are not warranted. No concluslve relatlonship between
Iinstitutional efficliency and the number of classes taught by

the grading professor can be determined.
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TABLE 5.11-FREQUENCY DISTRIBUTION OF PROFESSORS BY NUMBER OF
CLASSES TAUGHT

Classes Univer- Univer- Univer- Univer- Unlver-
Taught sity 1 sity 2 sity 3 sity 4 sity 5
1-4 299 318 275 168 173
5-8 48 43 31 15 7
9-15 9 4 5 4 1

Data Analysis by Selected Faculty

The division of university data into selected facultiles
results in a frequency distribution that contalns small values
in the upper categories of classes taught. Because comparisons
would be meanlngless with small frequencles these data are

not included in thils chapter.

Conclusions and Qualifications Regarding the Number of Classes

Taught and Institutional Efficlency

In Central America 1t appears that most professors teach
on a part time baslis. The number of professors teaching 1, 2,
3, or 4 courses in the academic years 1962-63 represent over
80% of the professors in the five Central American universities.
The small number of faculty teachling varylng numbers of classes
does not Justify mean comparisons of the number of classes taught

by the grading professor and institutional efficlency.
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Institutional efficiency (Ex/E) or(Exl/E) is affected by

administratively controllable factors in the Central American

universities and university facultles. These conclusions seem

wérranted by analyses of data.

1.

No conclusive relationship is evlidenced between the
salary pald to the grading instructor and institutional
efficiency. The manipulation of instructor salary would
not materlally affect the institutional efficiency

of the university.

Class size affects institutional efficiency 1in ways
that suggest that 1lnstitutlional efficiency may be
increased by the systematic reduction in certain

class sizes.

Institutional efficlency increases at successive levels
of instruction, from lower to upper to graduate
divisions. This phenomenon may result from student
self-selection and more full time students in the

upper and graduate levels.

The method of instruction is related on 1nstitutional
efficlency. Laboratory courses seem to be most
efficient, but these courses are more apt to be

taught in small class sizes at the upper and gra-

duate levels of 1instruction. Hence, the generalization
may have limited administrative utility in and of

1tself.
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5. There 1s no conclusive relationship between faculty-
class interaction as measured by contact hours and
institutional efficiency. Individual selected
faculties may heed the pattern evidenced in con-
tact hours, but no generaliéation 1s warranted.

6. No conclusive relationship between the number of
classes taught by the grading instructor and insti-
tutional efficlency 1is evidenced. Over 80% of the
professors teach little more than one course per

semester on the average.

The thesis was advanced that: Administratively con-
trollable variables are related to institutional efficlency in
ways that effliclency may be Increased. Supportive data from
the five Central American universitles lend credance to this
thesis. The next step would appear to be the delineation of
interrelationships between the six factors and institutional

efficiency.



CHAPTER VI
FACTORS RELATED TO INSTRUCTIONAL EFFICIENCY

Instructional efficiency (A/Ex and Al/Exl) was designated
in Chapter 1 to be the ratio of successful students (A and Al)

to those examined (Ex). The term instructional efficiency

was assigned to these ratios 1in recognition of the fact

that the decislon as to who will pass a course 1s determined
principally by the evaluation of student achievement on the
final examination. Therefore, the efficliency of the class

is determined by those factors surrounding the instructor,

and the instructional atmosphere and the ability of the student
to transfer relevant concepts 1in the examination process.

The relationships between two measures of instructional
efficiency (A/Ex and Al/Exl) and factors that could affect
instructional efficlency are examined in this chapter. Level
of expenditure, class size, level of instruction, method of
instruction, contact hours and number of classes taught by
the instructor were spread by university and by selected
facultles 1in order to ascertain significant Chi square values
involving instructional efficiency. The mean scores within
each Chl square cell were than analyzed to determine the

direction as well as degree of significant relationships.

104
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Level of Expenditure and Instructional Efficiency by University

The examlnation of level of expenditure and instructional

efficliency 1s restricted by relationships that are not signi-

ficant at the desired level of confidence.

cates that universities 1 and 5 did not achleve the .05

Table 6.1 indi-

level of confldence and instructional efficiency as measured

by A/Ex in university 2 also fell short of .05 level

TABLE 6.1--PERCENT OF INSTRUCTIONAL EFFICIENCY (A/Ex and Al/Exl)

BY LEVEL OF EXPENDITURE

A/EX
Unlver- Univer- Univer- Unliver- Univer-
Cost sity 1 sity 2 sity 3 sity 4 sity 5
1-250 84.7% 91.64 90.1% o4, 84.7%
251-500 80.8 91.0 89.2 Ol. 85.0
501-750 78.7 90.4 73.3 85.9 84.1
751-1000 79.9 89.5 76.9 82.3 87.4
1001+ 79.9 87.7 76.9 82.6 82.0
Significance
Level NS NS .01 .01 NS
Univer- Univer- Univer- Univer- Univer-
Cost sity 1 sity 2 sity 3 sity 4 sity 5
1-250 86.5% 91.6% 90. 1% o4.6% 86.2%
251-500 82.0 90.4 88.3 91.9 85.3
501-750 79.0 89.8 72.4 85.3 85.3
751-1000 80.5 88.9 77.5 83.5 85.9
1001+ 80.5 85.9 76.3 83.5 82.0
Significance
Level NS .05 .01 .01 NS
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Those measures of instructional efficiency did evidence
a significant relationship with level of expenditure present
a consistent pattern. As the level of expenditure increases,
measures of instructional efficiency decrease slowly. A
contrary trend is noted in unlversity 3 where a sharp de-
crease occurs when the level of expenditure 1s 501-750
dollar equivalents. A slight increase occurs as level of
expenditure exceeds 750 dollar equivalents.

One noteable relationship requires comment. There 1s
a relatively high level of instructional efficiency in
evidence, in universities 2, 3 and 4 regardless of the level
of expenditure. It appears clear that if a student presents
himself for examinatlion, hls chances of success are quite
high. Of course, particular selected faculties may not ad-
here to thils pattern, but the evidence for the university as
a whole indicates that instructional efficiency 1s rather high

in all institutions.

Data Analysls by Selected Faculty

Seven selected facultles exhibited significant relation-
shlps between instructional efflclency and level of expendi-
ture. The pattern of relationships 1s varied in these

faculties as evidenced in Table 6.2.
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In four faculties, the lowest level of expenditure ($1-250)

exhibits the highest degree of Instructional efficiency, but

in two of those, Medicine, university 3 and Pharmacy, univer-
sity 5, instructional efficlency equal to that 1in expendliture
1-250 1s achileved at other points of level of expendlture.
Therefore, the lack of pattern in selected facultles negates

the hypothesls generated from the university data. Data pro-
vides 1inconclusive evidence that as the level of expenditure

Increases, instructional efficiency decreases.

Concluslions and Qualifications Regarding Instructlonal Efficlency

and Level of Expendlture

University data supports the generatlon of the hypothesis
that as the level of expenditure increases, instructional
efficlency decreases. Faculty data 1is inconsistent and no
hypothesis appears warranted. Selected faculty data tend to
be most important In adminlistrative declislon-making and the
importance of the hypothesis 1n university data should be

minimized.

Class Size and Instructional Efficlency

At first glance, it would appear that no relationships
should exist between instructional efficiency measures and
class size. Instructional efficiency is derived from the num-
ber of successful students divided by the number of students

€xamined in a course, while class size reflects the enrollment
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necessary to produce examined candidates. In essence, the
question could be raised, why should class silze affect the
instructional efficlency ratilos?

While the question would appear to be warranted, data by
university and selected facultlies 1indicate that a relation-
ship does exist. As 1llustrated in Table 6.3 by the five
universitlies, as class size 1ncreases, Instructional efficiency
decreases.

TABLE 6.3--PERCENT OF INSTRUCTIONAL EFFICIENCY (A/Ex and Al/Exl)
BY CLASS SIZE

A/Ex
Class Univer- Univer- Univer- Univer- Univer-
Size sity 1 sity 2 sity 3 sity 4 sity 5
1-29 85.0% 93.1 87.1% 90. 4% 87.7%
30-109 74.8 85.6% 66.4 84.4 5.5
110+ 58.7 80.5 51.1 84.4 *
Slgnificance
Level .01 .01 .01 .01 .01
A1/Exy
1-29 85.9% 93.1% 86.5% 91.3% 88.3%
30-109 75.4 84.7 66.7 83.8 79.0
110+ 58.7 95.5 4g.9 84.4 *
SIgnificance
Level .01 .01 .01 .01 .01

*#No classes listed.

The Instructional efficiency (Al/Exl) patterns of univer-
sities 2 and 4 provide the only exceptions to this hypothesis.
In university 2, the Instructional efficlency (Al/Exl) in class

sizes above 110 1s 10.8 percentage points above the average for
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class sizes 30-109. In university 4, there is a .6% dif-
ference between class sizes of 30-109 and classes above
110. Other universities follow a consistent pattern of de-

creasing instructional efficiency as class size increases.

Data Analysis by Selected Faculty

Selected faculty data of the five universities establish
17 faculties wlth significant relationships. As 1llustrated
in Table 6.4, 16 of the 17 faculties adhere to the pattern

already noted.
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The faculty of Medicine, university 3, 1is the sole excep-
tion. Class slzes of 30-109 appear to be less efficient than
elther extreme. Based upon selected faculty data and university
data, 1t 1s apparent that the hypothesis can be generated that
instructional efficiency decreases as class size lncreases.

The question ralsed earlier regarding the reason for a
relationshlp between instructional efficlency and class size
may be answered in supporting data. The pattern evidenced
by institutional efficlency (Ex/E) indicated that as class
silze increased, 1Institutional efficlency decreased. This de-
cline was rather gradual and the percentage difference betﬁeen
small and large classes was minimal. In absolute numbers,
therefore, a class size of more than 110 would provide more
students to be examined, on the average than a class of less
than 29. In essence, in a larger class, the instructor 1s
called upon to grade more final examlnations than in a smaller
class. Is 1t possible that the relationship between class size
and instructional efficliency 1s more clqsely a reflection of
the absolute numbers of examinatlions that must be evaluated in
a large class? If this be true, additional support 1s garnered

for smaller classes.

Conclusions and Qualifications Regarding Instructional

Efficlency and Class Size

Class size appears to have an effect on instructional

efficiency. As class slze 1Increases, instructional efficiency
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measures decrease, The administrative implication derived
from this pattern tends to favor smaller classes 1f greater
student success 1s desired from thosg examined. Unlversity
data follow the establlshed pattern and all but one of the

selected facultles support the pattern.

Level of Instruction and Instructional Efficiency

Level of 1nstruction refers to the academic year 1in which
a course 1s ordinarily taken in a student's curriculum.
Thrée levels of instruction were delineated for examination
of data. Years (1 and 2) form one level, years (3 and 4)
another, and years (5-8) form the third group. Two measures
of instructional efficiency‘(A/Ex and Al/Exl) were spread with
the grouped levels by university and selected faculty to deter-

mine Chl square relationships.

Data Analysis by University

The analysis of data regarding level of instruction and
instructional efficiency 1s based on Table 6.5. Instructional
efficiency percentages are evldenced for each level of in-
struction 1n each university, although university 2, (Al/Exl)
and university 4, (A/Ex and Al/Exl) did not achieve the .05

level of significance.
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TABLE 6.5--PERCENT OF INSTRUCTIONAL EFFICIENCY (A/Ex & A,/Ex;)
BY LEVEL OF INSTRUCTION

A/Ex
Unlver- Unlver- Unlver- Unlver- Univer-
Years sity 1 sity 2 sity 3 sity 4 sity 5
1 and 2 T4.2% 89.2% 57.5% 88.6% 79.9%
§3 and 4§ - 87.7 92.5 76.3 87.4 86.8
5-8 90.4 92.2 88.0 90.4 90.4
Signifilcance , NS at
Level .01 .01 .01 .05 .01
Ay/Ex,
1 and 2 75.7% 89.2% 57 .9% 88. 6% 80.8%
§3 and 4§ 87.7 91.3 75.4 87.1 8T7.4
5-8 90.7 92.5 88.3 92.2 91.3
Significance NS at NS at
Level .01 .05 .01 .05 .01

The pattern in each university with significant Chi
square values 1s simllar. Instructional efficiency increases
at each successive level of instruction. 1In university 2,
level (5-8) are .3 percentage points below level (3 and 4) in
A/Ex, but thils 1s a minor exception in the pattern. It is
also noted that Instructional efficlency measures do not dif-
fer greatly in any given grouping. For example, in group
(1 and 2), university 1, the difference between measures of
instructional efficiency 1s 1.5 percentage points. This is
the greatest difference noted in any category.

It 1s also noted that instructional efflclency differences

between groups (3 and 4) and (5-8) are smaller than differences
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between groups (1 and 2) and (3 and 4). This trend opens the
possibility that instructors in lower level courses discriminate
to a greater extent 1n determining which student wlll pass,.

It may be posslble, however, that more unqualified students
present themselves for examination 1ﬁ lower level courses, and
that these students do not contlnue into upper level courses.
While the latter posslbllity 1s usually evoked 1in Central
Amerlca, the former possibility 1is not withoﬁt significance,

and may be operant in the universitliles.

Data Analysis by Selected Faculty

The pattern noted in university data 1s upheld in
selected faculty data. Table 6.6 exhlbits the data of 19

selected faculties evlidencing significant Chl square values.
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TABLE 6.6--PERCENT OF INSTRUCTIONAL EFFICIENCY (A/Ex and A;/Ex;)
BY LEVEL OF INSTRUCTION (By Selected Faculty)

A/Ex A, /Ex;

(1&2) (3&4) (5-8) (1&2) (3&4) (5-8)

UNIVERSITY 1

Law Not Significant at .05 65.5%4 86.5%4 90.1%
Economics 63.5% 85.0% 90. 4% 65.5 83.2 89.8
UNIVERSITY 2

Law 85.6 95.5 83.5 Not Significant at .05
Medicine 90.4 95.5 95.5 90.4 95.5 95.5
Engineering 83.2 90.7 92.2 82.0 88.0 93.4
UNIVERSITY 3

Economics 59.1 7.2 83.2 9.1 80.5 85.6
Pharmacy 46,7 1.4 93. 4.3 T77.5 93.4
Medicine 70.3 76.3 o4.6 70.3 76.3 94.0
Dentistry 63.1 76.9 86.8 63.1 72.4 85.0
Engineering 42.3 61.5 84.7 45.1  63. 88.3

Law 62.7 75.4 70.6 Not Significant at .05
UNIVERSITY U4

Economics 79.6 85.0 95.5 79.6 85.0 95.5
Dentistry 95.5 84.4 95.5 95.5 84.4 95.5

Law Not Significant at .05 73.0 92.5 95.5
UNIVERSITY 5

Economics 59.5 85.6 95.5 62.3 87.1 95.5
Medicine 82.0 93.1 93.1 84.7 93.1 94.3
Pharmacy 82.9 95.5 95.5 85.6 95.5 95.5
Dentistry 74.8 89.5 95.5 Not Significant at .05
Law 70.6 82.9 91.9 67.9 82.9 91.9

Sixteen of these faculties evidence an increase in
instructional efficliency at successive instructional levels.
In Law, unlversity 2, students in level (5-8) do not pass as
often as students at lower levels, There 1is a 12.0% decrease
from levels (3 and 4) in this faculty. The same patterns is
exhlbited in Law, university 3. Dentistry, university 3, shows

a decline from levels (1 and 2) to (3 and 4): however, levels

(5-8) increase once again.
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The exceptions to the noted pattern warrant analysis. If
instructional efficlency represents a measure of the extent to
which faculties are discriminating adequate from inadequate stu-
dents, 1s 1t possible that Law, unlversitles 2 and 3, are
evaluating to a greater extent at levels (5-8) then they were
in levels (3 and 4)? The trend indicates that possibly two
standards of evaluation are reflected in these data. One
standard 1is used through level 4 and a more rigorous standard
is applied in more advanced courses. Dentistry, university 4,
appears to evaluate most rigorously at the (3 and 4) year levels

26

of instruction.

Conclusions and Qualifications Regarding Level of Instruction

and Instructional Effliciency

The hypothesls has been generatéd that instructional
efficlency Increases at each successlive level of instruction.
This hypothesls has been substantiated by analyses of univer-
sity and selected faculty data. Several pertinent questions
were posed that attempt to locate the causes surrounding this
relatlonship. T o posslble answers to thls questlon were

elucidated.

26It should be noted, however, that data are limited to a

single academic year. Comparlson with performance in other years
wlll further clarify the meaning and significance of these
relationshilps.
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Method of Instruction and Instructional Efficiency

Three methods of instruction have been delineated 1n
previous chapters. They are: the lecture, laboratory, and
combination lecture-laboratory methods of instruction. In-
structional efficiency measures and methods of instruction
were divided by university and faculty data to ascertaln
pertinent relationships. Recurring patterns were used to

generate hypotheses surrounding instructional efficlency and

methods of Instruction.

Data Analysis by University

Data spread by university (Table 6.7) indicate that
unlversities 1 and 3 are the only universities sustaining
a significant chi square value between instructional ef-
ficlency and method of instruction. This 1is consistent with
previous data regarding instltutlonal efficlency and methods
instruction.

TABLE 6.7--PERCENT OF INSTRUCTIONAL EFFICIENCY (A/Ex & A /EX,)
BY METHOD OF INSTRUCTION

ﬁrff:x
Unlver- Unlver- Unlver- Unlver- Unlver-
Method sity 1 sity 2 sity 3 sity 4 sity 5 -
Lecture Sl.4$ 91.0% 80.2% 0S. 9% oh.1%
Combination 74.5 89. T2.1 87.1 83.8
Laboratory 92.8 90. 78.7 88.3 91.3
Signlificance NS at NS at NS at
Level .01 .05 .01 .05 .05
A]_/EX]
Lecture B1.7 90.7% 79.0% 88. % 5. 3%
Combination T6. 88. 71.8 87.4 84,1
Laboratory 03.4 0. 80.8 89.5 91.3
Slgnificance NS at ~ NS at NS at
Level .01 .05 .01 .05 .05
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Universities 1 and 3 exhibit different patterns. In
unlversity 1, laboratory courses evidence the highest percentage
of instructional efflciency. The lecture method 1s the second
most efficlent type of instruction, and combination courses
evidence the least 1nstructional efficliency. In unlversity
3, the lecture method 1s the most effliclent followed by the
laboratory method and then the lecture-laboratory method.

The paucity of significant data and the conflicting
patterns evidencaiin the two universitles with significant
values, precludes the generation of a testable hypothesis.

The only clearcut evidence at thils juncture 1is that the combina-
tion method of instruction provides the lowest percentage of

instructional efficlency.

Data Analysis by Selected Faculty

Selected faculty data (Table 6.8) indicate an inconclusive
pattern. The lack of a large number of facultles with significant
relationships 1s only a partlial explanation for the 1nconclusive

trend.
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Of the six facultles, four employ only lecture and
combination methods of instruction. In these facultiles,
the lecture method elicits the highest percentage of in-
structional efficliency. In the two faculties that do em-
ploy three methods of instruction, the pattern 1s irregular

and Inconclusive.

Concluslons and Qualiflcations Regarding Instructional

Efficiency and Method of Instruction

The lack of conclusive evlidence prevents the generation
of hypotheses to describe a relationship between methods of
instruction and instructlonal efficiency. There 1s a re-
duction in the number of faculties that can be included in
this category, as six facultlies employ the lecture method
in all courses. The reduction 1in usable faculties and the
lack of facultlies evidencing significant Chl square rela-
tionships between method of instructlion and lnstructional

efflclency contribute to the inconclusive trends.

Contact Hours and Instructlonal Effilciency

As delineated in previous chapter, contact hours (HxXE)
result from multiplying the hours of instruction and the num-
ber of students enrolled 1in the course. Earlier chapters also
have Indlcated that contact hours may reflect the size of
the class as the hours of instruction in most faculties are
standardized. Resulting differences within faculties appear

to reflect class size differences.
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Data Analysis by Unilversity

All universities exhibit at least one significant rela-
tionshlip between 1Instructional efficiency and contact hours.
Universlity 5 does not evidence a significant relatlonship be-
tween Instructional efflclency measure Al/Exl and contact
hours.

TABLE 6.9--PERCENT OF INSTRUCTIONAL EFFICIENCY (A/Ex and
Al/Exl) BY NUMBER OF CONTACT HOURS

- A/Ex
Unlver- Unliver- Unlver- Unlver- Unlver-
HXE sity 1 HXE sity 2 sity 3 sity 4 sity 5

1-1000 89.3% 1-500 92.8% 91.3% 9o4.3%  84.4}
1001-2500 82.9 501-1000 93.4 86.2 93.7 86.8

2501-5000 7T4.2 1001-2500 89.5 80.2 85. 87.4
5001+ 73.6 2501-5000 87.9 65.8 82.0 83.8
5001+ 84.1 58.3 81.7 73.0
Significance
Level .01 .01 .01 .01 .01

rea A1/EX]

ULILVEL Unilver- Unlver- Unilver- Unlver-
HxE sity 1  pxe sity 2 sity 3 sity 4 sity 5

1-1000 89.5% 1-500 92.8%  90.1% 94.3%  83.5%
1001-2500 gi, 1" 501-1000 93.7 85.3 4.3 87.4

2501-5000 75 4  1001-2500 88.9 79.3 86.2 87.7
5001+ 71.8 2501-5000 86,2 67.3 82.3 84.1

5001+ 82.6 57.5 81.7 76.9
SIgnIficance NS at

Level .01 .01 .01 .01 .05

A rather conslstent pattern 1s evlidenced 1in the univer-
sitles. As contact hours increase, instructional efficiency
decreases. In unlversity 3, Instructional efficlency (A/Ex)
decreases 33.5% as contact hours increase from the lowest

group (5501+). In other universities, the pattern 1is rela-
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tively consistent, but the differences are less pronounced
than in university 3.

Minor exceptilons to the trend are evidenced 1n University
2 and university 5. In both unlversities, there 1s a slight
increase 1n 1Instructional efficiency before the prolonged
decrease occurs. This Inconsistency appears to be of minor
importance and does not affect the generated hypothesis that

as contact hours increase, instructional efficlency decreases.

Data Analysis by Selected Faculty

In Table 6.10 1t is noted that five of the faculties
exhlbit patterns of instructional efficlency that differ from
the previously stated pattern. That as contact hours in-

crease, Instructional effilciency declines.
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In Dentistry, university 1, instructional efficiency
(Al/Exl) increases steadlly and then declines sharply as
contact hours exceed 5000. The faculty of Mediclne, univer-
sity 2, appears to have the least instructional efflclency
when contact hours are moderate. Economics and Education,
universlty 3, exhlblt irregular patterns, while Medicilne,
university 4, exhibits highest instructional efficiency when
contact hours are moderate

The most consistent pattern remains that Instructional
efficiency decllnes as contact hours increase. Ten facul-
ties adhere to this trend and would appear to substantiate
the hypothesls generated from university data.

An interesting occurence 1s noted in Table 6.10 that has
not been evidenced previously. Seven facultles do not malntain
significant relationships between instructional efficlency
(A/Ex) and contact hours, and yet there 1s a significant
relationshlp between instructional efficilency (Al/Exl) and
contact hours. It does not seem possible to speculate as to
the cause of thils pattern, but 1t should be noted because it
is unique. If the percentages differed greatly for each
measure of instructional efficlency 1n a specific category
(e.g., 1-500 contact hours), 1t might be postulated that
different methods of evaluation were belng applied to those
that had been examined previously. However, thils does not
occur and consequently no evident cause for the pattern can

be established.
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Concluslions and Quallficatlons Regarding Instructional

Efficlency and Contact Hours

All data 1ndicate that as number of contact hours in-
crease, Instructional efficlency decreases. This trend
appears to be a direct reflectlion of class size differences
that have been noted previously. It would appear desirable
therefore, administratively to reduce class slze, hence con-
tact hours, 1if an Ilncrease 1n instructional efficiency 1s to
be achleved. There are exceptlons to thils trend that have been
noted in faculty data, and it would appear to be desirable
té examine previous data on faculties before implementing

thils procedure on a university wlde basis.

Number of Classes Taught and Instructional Efflclency

In previous chapters, data regarding the number of classes
taught by a professor was limited by a preponderance of pro-
fessors teachlng few courses 1in an academic year. Although
as many as 15 courses were taught by a professor, over 80%
of the professors taught less than five courses. The same
trend 1s evidenced in Table 6.11

TABLE 6.11--FREQUENCY DISTRIBUTION OF PROFESSORS BY NUMBER OF
CLASSES TAUGHT

Claéses Unliver- Unliver- Unlver- Unlver- Unlver-

Taught sity 1 sity 2 sity 3 sity 4 sity 5
1-4 299 318 275 168 173
5-8 43 43 31 15 7
9-15 9 4 5 b 1
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The 1inordinate distribution of professor's teaching
more than four courses tends to mlnimize differences in
Instructional efficiency that may be noted. For example,
if instructional efficlency in university 2 1In the category
of 9-15 classes taught 1s slightly different from the
unlversity average, thilis difference 1is based on four faculty
members. Thls minimizes and even precludes mean comparison.
Table 6.12 represents institutional efficiency (A/Ex)
percentages to 1llustrate that differences do exist be-
tween Institutional efficilency percentages in the categories
of the number of classes taught.

TABLE 6.12--PERCENT OF INSTRUCTIONAL EFFICIENCY (A/Ex) BY
THE NUMBER OF CLASSES TAUGHT

Classes Unlver- Unlver- Unlver- Unlver- Univer-
Taught sity 1 sity 2 sity 3 sity 4 sity 5
1-4 84.1% 92.8% 78.8% 87.8% 86.4%
5-8 78.0 95.4 77.8 92.4 88.7
9-15 82.3 91.8 86.5 93.0 60.3
Unlversilty '

Mean 82.0% 92.8% 79.1% 89.7% 85.9%

Based upon the frequency distribution of professors,
the differences 1in Instructional efficlency (A/Ex) per-
centage in the categories of number of classes taught by
the professor are inconclusive. No hypothesls generation

is possible nor warranted.
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Data Analysls by Selected Faculty

A division of data into selected faculties is not practi-
cal because frequencles become rather small in the upper
categories of number of classes taught. Comparisons would
be meanlngless 1n small frequencies and, therefore, are

not included in this chapter.

Conclusions and Qualiflcations Regarding the Number of Classes

Taught and Instructional Efficliency

The lack of pertinent data precludes the generation of
hypotheses that describes relationships between Instructional
efficlency and the number of classes taught by the grading
instructor. The number of professors teaching less than
five classes indicates that most professors teach little

more than one course per semester.

Summary
Instructional efficiency (A/Ex) or (Al/Exl) is affected

by factors under administrative control in Central American
universities. A a result, the followlng concluslions are
warranted by the analyses:
1) Instructor salary is not conclusively related to
Instructional efficiency.
2) Class size and instructional efficilency are related
to the extent that Institutlonal efficiency appears

to Increase as certaln class sizes are reduced.



129

3) Instructional efficiency increases at successive levels
of 1instruction.

4) There 1s no conclusive evidence of relationship
bwtween 1Instructional efficiency and mode of
instruction.

5) Professor interaction with students as measured by
hours of contact with the class 1s related to
Instructional efficiency. This relationship may
be a reflectlion of varying class sizes in which
large class slzes ralse the contact hours and there-
by lower instructional efficiency.

6) There is no conclusive evidence of a relationships
between the number of classes taught by a professor

and Instructional efficiency.

In Chapter 1, the thesls was stated that administratively
controllable varlables are related to instructor efficiency.
The analysis of 1Instructional efficiency data from the
five Central American universitles tend to support this

thesls 1In this chapter,



CHAPTER VII
ADMINISTRATIVE IMPLICATIONS--A CASE STUDY

In the previous three chapters the measures of efficiency
and effectiveness have been matched with factors that could
be affecting the measures. In thls chapter, the administra-
tive application of these matchings will be determined by
illustrating that efficiency and effectiveness can be altered
through administrativemanipulation. Illustrations are derived
from\the university and selected faculty data to indicate that
both divisions contain useful information for the Central Ameri-

can administrator.

Data Analysis by Unlversity

University 3 will be used for 1llustrative purposes be-
cause it appears to contaln most of the possible ramifications
that can be found in the data. Table 7.1l contains the efficlency-
effectiveness mean scores for university 3.

TABLE 7.1--INSTITUTIONAL EFFICIENCY, INSTRUCTIONAL EFFICIENCY,
AND INSTITUTIONAL EFFECTIVENESS (In Percent)

Institutional Instructional Institutilonal

Efficiency Efficiency Effectiveness
Ex/E A/Ex A/E
University 3 77.5% 77.8% 63.5%
Ex,/E Al/Ex1 A/E
University 3 66.1% 76.9% 53.9%
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The average institutional efficiency (Ex/E) for all
classes in university 3 1is 77.5%. Of all students enrolled
in a class, 1t 1s expected that 77.5% of these students
wlll present themselves for examination. There 1s an ex-
pected loss 1n average efficlency df 22.5% in each class
in the unlversity.

Instructional efficiency (A/Ex) for university 3 is
77.8% for all classes. This measure indicates that there
1s 22.3% loss of students who took the examination, but did
not pass.

The resultant measure of institutional effectiveness
(A/E) for university 3 is 63.5%. In other words, for every
100 students enrolled in a class, 63.5% would be expected to
pass in unliversity 3. Thirty-six point five percent of the
class would not pass and would eilther drop out, be re-
examined 1f they falled the examination, or take the examina-
tion for the first time at a later date.

If measures of efficlency and effectiveness are employed
that stress the rapid progression of students in classes,
the results are more dramatic. Institutlonal efficiency
(Ex,/E) is 66.1%. This indicates that only 66.1% of an
enrolled class take the examination at the earliest opportunity.
of that 66.1%, 76.9% will pass (Al/Exl). The result is that
53.9% of those enrolled (E), pass at the first opportunity (A;).
Institutional effectlveness (Al/E) indicates, therefore, that
46.1% of every class enrollment did not complete the class at

the earliest opportunity.
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Assuming that administrators are interested 1n achleving

higher percentages of efficlency and effectiveness from

classes 1in university 3, factors affecting these percentages
must be uncovered. Data from university 3 indicate that the
following hypotheses can be generated about the measures of
efficiency and effectiveness and the slix factors consldered
throughout:

Ex/E Institutional Efficiency
. As class slize Increases, Institutlonal efficlency decreases.

1
2. Institutlonal efficiency may be expected to increase at
each successive level of instructilon.

A/Ex Instructional Efficiency
l. As class size 1ncreases, instructional efficiency decreases.
2. Instructional efficlency may be expected to increase at
each successive level of instruction.

3. As contact hours increases, instructional efficlency decreases.

A/E Institutional Effectiveness

1. As level of expenditure Increases, institutional effectiveness

decreases.

2. As class size Increases, institutional effectliveness
decreases. .

3. Institutional effectiveness may be expected to increase at
each successive level of instruction.

Ex1/E Institutional Efficiency
1. As level of expenditure lncreases, institutional efficiency
decreases.
2. As class slize iIncreases, Institutional efficlency decreases.
3. Institutional efficiency may be expected to increase at
each. successive level of instruction.

A,/Ex] Instructional Efficiency
l. As class slze Increases, Instructlonal efficiency decreases.
2. Instructional efficlency may be expected to Iincrease at
each successlve level of instructilon.

3. As contact hours increase, 1instructional efficlency decreases.
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A./E Institutional Effectiveness
1. As 1evé1 of expendlture 1lncreases, 1lnstitutional effective-
ness decreases.
2. As class slze Ilncreases, 1lnstitutlional effectiveness
decreases.
3. Institutional effectiveness may be expected to increase
4

at each successive level of instruction.
. As contact hours Increase, Institutional effectiveness
decreases.

The administrators of university 3 appear to have two
paths of action open to them to increase efficiency and
effectiveness. A speciflic measure of efficiency or effective-
ness may be designed as 1in need of improvement. For example,
the admlnlstrator may wish to improve institutional efficlency
(Ex/E). The second alternative would be to seek recurring
factors that may be affecting all or most of the efficiency-
effectiveness measures.

Because of the similarity in hypotheses between efficlency
and effectiveness measures, it would appear that the second
alternative 1s the most likely choice 1n university 3. The
following recommendations for university 3 would then be
warranted:

l. First and second year courses should have class slze

of less than 29 students. If this 1s 1impossible,
then class enrollments should be kept below 109,
or in combinations of small and relatively large
enrollments.,

2. Class slizes 1in years beyond levels 1 and 2 can be

larger than those 1n the first two years with little

loss of effectiveness or efficiency.

| 3. Employ low2?alary instructors 1in classes in the first
two years.

27This recommendation assumes that present low salaried pro-
fessors who are also highly productive of successful students
are involved.
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These recommendations are based upon university data and
it must be noted that all faculties within the unlversity may
not adhere to this pattern. No attempt 1s made to qualify
these recommendations for the local exigencles of the insti-
tution. For example, 1f practitioners are causing the level
of expenditure to yleld artificlal data in the unilversity,
it may be wise to avoid thé third recommendation.

No intimation is made that these recommendations will
predictably 1increase efficiency and effectiveness 1in the
university. If the factors noted are the major factors
affecting the ratlos, then there 1s reason to bellieve that
an Increase in efficiency and effectiveness 1s to be ex-
pected. However, 1t has been mentioned previously that these
factors merely 1llustrate the use of the efficiency and
effectiveness concept and are not a comprehensive list of

factors that might be affecting instruction 1n university 3.

Data Analysis by Selected Faculty

Two selected faculties will serve to 1lllustrate the
utllity of the efficlency-effectiveness ratios. Faculty data
appears to be more practical than university data because
each faculty within an Institution may possess a pattern of
efficlency and effectiveness that 1s 1lndeigenous to 1t alone.
Therefore, the factors that may be operating in one faculty

may exert limited influence in another. Indiscriminant
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application of the hypotheses that were generated 1in univer-
silty data, may neutralize or reverse the positive patterns al-
ready establlished in a selected faculty.

The Pharmacy faculty of university 5 serves to illustrate
the utlility of the efficiency-effeétiveness ratios and the
resulting generated hypotheses. Appendix C contains the
data from which the followlng hypotheses are generated.

Ex/E Institutional Efficiency
1. As class slze 1ncreases, 1lnstltutional efficlency decreases.

2. Institutional efficiency may be expected to increase at
each successive level of instruction.

3. As contact hours increase, institutlonal efficiency decreases.

A/Ex Instructional Efficiency
. Salaries pald to lnstructors between 501-750 dollar
equlvalents result in lowered instructional efficilency.
As class size Increases, Instructional efficiency decreases.
Instructional efficiency may be expected to increase at
each successive level of instruction.

&= wnn -

A/E Institutional Effectiveness

. As contact hours increase, instructional efficiency decreases.

. As class slze Increases, institutional effectiveness decreases.

1
2. Institutional effectiveness may be expected to 1lncrease
at each successlve level of 1nstruction.

3. As contact hours increase, institutional efficlency decreases.

Exy/E Institutional Efficilency
1. As class size Increases, Institutional efficiency decreases.
2. Institutional efficlency may be expected to increase at
each successive level of 1nstruction.

3. As contact hours 1lncrease, 1lnstitutional efficlency decreases.

A1/Ex; Instructional Efficiency
1. As cl&ss slze 1ncreases, Instructional efficlency decreases.
. Institutional efficiency may be expected to increase at
each successive level of instruction.

3. As contact hours increase, institutional effliciency decreases.

A1/E Institutional Effectiveness

1. As class slze 1ncreases, instltutional effectiveness decreases.

2. Institutional effectiveness may be expected to increase
at each successive level of 1lnstructilon.

3. As contact hours increase, Institutional effectiveness decreases
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It 1s hlghly probable that administrators in university
5 would tend to implement changes that encompass all measures
of efficiency and effectiveness because of the similarity in
hypotheses for all measures. In light of the generated
hypotheses, 1t would appear that the followlng recommendations
would be appropriate:

1. Reduce class slzes below 29 where possible. There

is a 46.7% difference in institutional efficiency
(Ex/E) between classes of less than 29 and those

of more than 30. If no change 1s noted in instruc-
tional efficiency (A/Ex), an 18.9% increase in
successful students could be expected.

2. Classes taken in the first two years (1 and 2)
should all have class sizes below 29 as these levels
are the least efficient and effective. Smaller
class enrollments may increase these ratios.

3. Contact hours should not exceed 750 for any class
1f possible because measures of efficiency and
effectiveness decrease markedly beyond this point.

A different interpretation is evidenced in the faculty of
Engineering, university 3. Whereas level of expenditure and
method of instruction were not important in Pharmacy, unilver-
sity 5, these factors appear to be related to effectiveness
and efficiency in the Englneering faculty of university 3.
The data from which the followlng hypotheses were generated
are located in Appendix B.

Ex/E Institutional Efficiency

Levels of expendliture less than $250 and more than $751
tend to be related to low institutional efficiency.

-
.

Institutional efficiency may be expected to lncrease at
each successive level of instruction.

= wm

efficlent than other modes of instruction. The lecture
method may be expected to be more efficlient than courses

As class slze Increases, Ilnstitutional efficiency decreases.

Laboratory courses may be expected to be more institutionally






1.
2.
3.
4.
5
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that employ a combination of lecture and laboratory

. methods of instruction.

Institutional efflciency decreases as contact hours increase.

A/Ex Instructional Efficiency

Levels of expendltures of $251-500 are more instructionally

efficient than any other category.

As class slze 1Increases, instructional efficilency
decreases.

Instructional efficilency may be expected to increase at
each successive level of 1instruction.

The laboratory method of instruction is most efficilent.
The combination method 1s the least efficilent.

As contact hours 1increase, institutional efficiency
decreases,

A/E Institutional Effectiveness

Levels of expenditure less than $250 and more than $751
tend to be related to low institutlonal effectiveness.
As class size increases, Institutional effectiveness
increases.

Institutional effectliveness may be expected to 1ncrease
at each successlve level of instruction.

The laboratory method of Instruction may be expected

to be the most effective method of instruction. The
combination method may be expected to be the least
effective method of instruction.

As contact hours 1lncrease, institutional effectiveness
decreases.

Ex/E Institutional Efficiency

Levels of expenditure less than $250 and more than $751
tend to be related to low institutional efficlency.

As class size increases, 1lnstitutional efficiency
decreases.

Institutional efficiency may be expected to increase at

each successive level of instructilon.

Laboratory courses may be expected to be more institu-
tionally efficlent than the other modes of instruction.
The lecture method may be expected to be more efficlent
than courses that employ a combination of lecture and
laboratory methods of instruction.

Institutional efficlency decreases as contact hours
increase.

A,/Ex; Instructional Efficlency

Levels of expendlture of $251-500 are more instructionally
efficlient than any other category.

As class size increases, instructional efficiency
decreases.

Instructional efficiency may be expected to increase at
each successive level of instruction.
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4, The laboratory method of instruction 1s most efficient.

The combination method 1s the least efficilent.
5. As contact hours 1increase, institutlional efficiency
decreases.

A/E Institutional Effectiveness

. Levels of expendlture less than $250 and more than $751

1
tend to be related to low institutional effectlveness.

2. As class size increases, Institutional effectlveness
increases.

3. Institutional effectiveness may be expected to increase
at each successive level of 1lnstruction.

4, The laboratory method of instruction may be expected
to be the most effective method of instruction. The
combination method may be expected to be the least
effective method of instruction.

5. As contact hours increase, institutional effectiveness
decreases.

Based upon faculty data and the generated hypotheses,

the following recommendatlons would appear pertinent for the

faculty of Engilneering of university 3:

1. Employ professors with a level of expenditure that

1s between 251 and 750 dollar equivalents. Extremes
in level of expenditure produce the lowest efficlency

and effectiveness values.

2. Decrease class sizes where possible. Class sizes
- below 29 appear to be the most efficlent and
effective. However, class sizes between 30 and
109 are consistently more efficlent and effective
than classes larger than 110.

3. Smaller classes are recommended in levels of in-
struction one and two, as these levels are the
least efficient and effective. Smaller classes
may tend to neutralize or reverse thils tendency.

4, Where possible avoild teaching classes that employ
a combination of lecture and laboratory methods.
Pure lecture and pure laboratory courses are more
efficient and effective by at least 18%.
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5. Avold classes that exceed 2500 contact hours.
Efficiency and effectiveness drop off rapidly
beyond this point. Decreasing class size
would also accomplish this without necessarily
reducing the hours of instruction.

Summary

This chapter has demonstrated the utility of the
efficlency-effectiveness concepts in administrative decision-
making. The generation of hypotheses between efficlency-
effectiveness measures and university and faculty data of
various factors leads to recommendations that could increase
the efficlency and effectiveness of the university.

No attempt 1s made to predict that the lmplementation of
recommendations will necessarily result in an increase in
efflclency and effectlveness as the factors considered may
not be the only factors affecting the ratlos. Instead, the
factors served to 1lllustrate the utility of the efficiency-

effectiveness ratlios. Thils 1s a major purpose of this thesis.



CHAPTER VIII
SUMMARY AND CONCLUSIONS

General Summary

The purpose of this dissertation was to present a con-
structed model of efficiency and effectiveness that dellneates
those stages in university instruction where potentially
productive 1inputs are belng dissipated. By testing the model
agalnst empirical data in Central America, the utility of the
model was evidenced. Six factors that could be causing the
loss of 1nputs were presented to illustrate the utility of

the model 1n providing method and dilrection in administrative

decision-making. Conclusive statements of direction were
derived from the relationship of the six factors to the
efficiency-effectiveness ratios to form the baslis for rational
decisioﬂ-making in future university instruction.

Central American national universities of Costa Rica,
E1l Salvador, Guatemala, Nicaragua, and Honduras comprised
the population in which to 1llustrate the utlility of the
constructed efficlency-effectiveness measures. By utilizing
instructional data for the academic year 1962-63, in Chi
square and mean difference formats, 1t was possible to de-
lineate inter-relationshlps between effliciency-effectiveness
measures as well as relatlonships with factors that could

be affecting these measures.

140
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Inter-relationships of Effliciency and Effectliveness Ratilos

The appllicability of constructed relationships in the
efficlency-effectiveness concept were determined. Stated
succlinctly, the following relationships were supported:

1. As Institutional efficiency Ilncreases, institutional
effectiveness increases.

2. As Instructional efficlency Increases, institutional
effectiveness increases.

3. An unanticipated relatlionship occurred between
institutional efficlency and instructional ef-
fectiveness which tended to indicate that a third
factor may be operating to affect these ratios.

The utility of the model was not affected by this
relationship as long as the relationship 15 con-
sidered in administrative decision-making. 8

Internal consistency was examined and found to follow the
theoretical construction. In essence, the abllity of the
efficlency-effectiveness model to 1lsolate various stages in
an instructional class was supported.

Factors related to lnstitutional effectiveness, institu-
tional efficlency, and instructional efflclency were dellneated
and relationships with efficlency-effectiveness measure were
uncovered. Specific patterns and trends are found within the
five Central American universities and in selected faculty data
within each university, which support the theslis that 1t 1s
possible to 1lsolate factors that may affect efflclency and
effectiveness. The most prevalent patterns which have rele-

vance only for the five Central American unlversities being

examlined, are as follows:

28These patterns are supported by data presented in Chapter 2.
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A/E and A,/E Institutional Effectiveness®9

. There 1s no conclusive relationship between level of
expenditure and institutional effectiveness.

A class slze exceeds 29, institutional effectiveness
decreases.

. Instltutional effectiveness lncreases at each successive
level of instruction.

Laboratory courses exhibilt highest institutional
effectiveness.

. Classes that exceed 2500 contact hours with a professor,
exhiblt low institutional effectiveness.

. There is no conclusive relationshlip between the number
of classes taught by the professor and instructional
efficiency.

O U = W NN -

Ex/E and Ex;/E Institutional Efficiency3°

1. There 1s no conclusive relationship between level of
expenditure and institutlonally efficiency.

2. Class slzes beyond 29 are less institutionally efficient
than class slzes below 29. Class slzes exceedlng 110
students are less institutionally efficient than class
slzes between 30 and 109.

3. Institutional efficlency increases at each successive
level of instruction.

4, The laboratory method of instructlon 1s the most insti-
tutionally efficient method. Combination courses are
more efficlent than the pure lecture method.

5. There 1is no conclusive relationship between contact hours
and Institutional efficiency.

6. There 1s no significant trend between the number of classes
taught by a professor and Institutional efficilency.

29These patterns are supported by data presented in Chapter
3 and are relevant only in the five Central American univer-
sltlies under conslderation.

39 These Ratterns are sugg orted by data presented 1in Chapter
5 and are relevant only in e five Central American unlver-

sltles under consideration.
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A/Ex and Al/Exl Instructional Efficiency>™

1. No consistent relationship 1s noted between level of
expenditure and 1instructional efficiency.

2. As class size increases, 1lnstructional efficlency
decreases., Classes wlith less than 29 students are
the most efficilent.

3. Classes taught in the first two years in a university
program exhibit the lowest iInstructional efficlency.
Instructional efficiency increases at each successive level
of instructilon.

by, There is no conclusive trend noted between methods of
instruction and instructional efficlency.

5. Classes with fewer than 2500 contact hours are more
instructionally efficient than those with more than
25000 contact hours.

6. There 1s no conclusive relatlionshlip between the number
of classes taught by the professor and instructional
efficlency.

The patterned relatlonships between six administratively
controllable varlables and the efflciency-effectiveness con-
structs provides support for the thesis that a rational basis
for administrative decision-making can be developed in univer-
sity instruction. The moderatlion of the efficlency-effective-
ness constructs by six varlables has been established and

directions for future decision-making will be noted in the

directive conclusions of this chapter.

Conclusions

The concluslons derived from this study can be divided
Into methodological and directive categories. The methodologlcal

conclusions refer to the utllity of the efficiency-effectiveness

31These patterns are supported by data presented in Chapter
6 and are relevant only in the five Central American univer-
sities under conslderation.
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concepts and the inter-relatlonships between the resulting
ratios. Directive conclusions stem from the patterned rela-
tionshlps and generated hypotheses resulting from the division
of efficlency-effectiveness with stated factors using Chi

square.

Methodologlcal

Institutional efficiency, instructional efficiency, and
institutional effectiveness are more than theoretical con-
cepts. When applled to Central American university data,
logical and understandable differences in the ratios may be
noted that enable a university administrator to ascertain
those stages 1in instruction at which potentlally success-
ful students are being lost. An advantage that has been
uncovered 1n data analysis 1s that an administrator may
concentrate on one stage of efficiency or effectiveness and
work to improve that ratio, or the administrator may decide to
view the entlre pattern of efficliency and effectiveness
ratlos and then make appropriate decisions. The methodologi-
cal concluslions of greatest slgnificance, therefore, 1is that
the theoretically constructed models of efficlency and
effectiveness possess practical applicatlion in Central Ameri-

can unlverslties.
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Directive

Concluslons regarding the relationship between efficlency,
effectiveness and six factors 1in the five Central American
universities, may be administratively moderated, may be de-
lineated. Data analysis by university indicate the following
directions for administrative modificatlion and declision-
makihg in Central America:

1. A level of expendliture in instructor salaries below
$250 equivalents yields the highest institutional
effectiveness, institutlional efficlency, and instruc-
tional efficiency. Although administrative decisions

should not be based on this directive alone, the
evlidence 1s noted nonetheless.

2. Class slzes of less than 29 are the most efficient
and effective. Class sizes of greater than 110
are the least efficlilent and effective. In the
future decisions, 1t would behoove adminlistrators
In Central America to limit class sizes within
stated boundaries to Increase efficiency and
effectiveness.

3. Levels of instruction differ in efficiency and
effectiveness. Efficiency and effectiveness in-
crease at each successive level of instruction.
Administrators should attempt to determine the
causes of this phenomenon 1n order to salvage more
students at the lower levels of instruction.

4, Laboratory classes tend to exhibit the highest
efficiency ratios. Classes taught with a combina-
tion of lecture and laboratory methods are more
efficient than pure lecture classes. When inlitiating
new classes, or revamping curricula this directive
should be considered to insure that the highest
efficlency-effectiveness ratios will not be lowered
by unnecessary methods of instruction.

5. As contact hours increase in a class beyond 2500,
efficiency decreases rapidly. The indicated direc-
tion for Central American administrators is a reduc-
tlon in class sizes. By reducing class sizes and
holding hours of Instruction constant, contact hours
are reduced and efficlency measures would be expected
to increase.
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These conclusions are based on university data only.
Selected facultles within universities may follow these
conclusions, but the diversity of patterns precludes more
than a general statement of directlion. As 1llustrated in
Chapter 7, selected faculty data tends to be unique. It is
most frultful, therefore, to analyze each selected faculty as
a separate unit before making administrative declsions.
Conflicting patterns of faculty data within a unilversity
would question the appllication of procedures regarding the
six consldered factors on a university wide basis.

The directive conclusions for Central American adminis-
trators support the thesis that when relationships are estab-
lished empiriclally between the adminlstratively controllable
variables and the efficiency-effectliveness constructs, a
rational basls for administratlive decision-making results.

By manipulating the administratively controllable variables
in directions that are deemed to be more efficient and ef-
fective, 1t would be expected that thése productivity mea-
sures would Increase. As evidenced in data analysis and the

directive conclusions, the thesls 1s 1ndeed supported.

Conclusion Regarding Efficlency--Effectiveness Ratilos.

The analysis of data 1ndicates an 1lmportant conclusion
for administrator's desiring to improve the efficiency and
effectiveness of Instruction. On an individual basis, the

ratios of iInstitutional efficlency would appear to 1indicate
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the major stumbling block to increasing output. Institutional
efficiency 1s represented by the ratlos Ex/E and Exl/E.

These ratios 1ndicate the percentage of students that pre-
sented themselves for examination divided by those enrolled
In a course. These ratlios would appear to be the most
Important measures in Central Amerlica because 1t 1s at this
point at which the greatest percentage of students 1s lost.
In 1light of the fact that the number of students passing 1is
relatively high out of those examined, the major individual
area of concerted analysis would be institutional efficilency,
for 1f thils ratio is raised, the probabllity of increasing

output would appear to increase.

Inplications for Future Research

The major purpose of this thesls was to demonstrate
that the measures of efficlency and effectiveness have utility
in providing direction and method 1iIn administrative decision-
making. The utllity of the thesls has been demonstrated in
Central American data and it appears that the following impli-
cations for further research are indilcated:

1. Level of expenditure, class size, level of 1instruction,
contact hours, method of Instruction, and the number of claéses
taught by a professor do not represent a comprehensilve
examination of factors that might affect instructional efficiency
and effectliveness. Additional factors that might provide
increased direction for administrators include: the rank of
the grading professor, differences between full time and part

time students, and physical classroom characteristics.
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2. Each factor was considered independently for re-
lationship with efficliency and effectiveness ratlos. It
would be possible, usling discriminant analysis, to ascertain
optimum combinations of factors that produce maximum
efficiency and effectlveness values. For example, what
combination of class size, method of Instruction, and contact
hours produce the desired efficiency-effectiveness ratios?
This methodological advancement would enhﬁhce administrative
utllity as well as add substantially to the test of the
thesis.

3. Questions that could not be answered 1n these data
should be examined. For example, what causes low pald in-
structors to pass more students? A differntiation of faculty
by rank, length of teachling experience, or interest In the
teaching profession might provide additional insight into
this and other questions.

4, Central American universities comprised the popula-
tion used for thils study. The utility of the thesils 1indi-
cates that there may be application of the concepts of
efficiency and effectiveness in other areas of the world.
For example, South Amerilica might use this format to evaluate
the efficliency and effectiveness of institutions. The use
of efficlency-effectiveness concepts in other geographic lo-
cations would provlide additional support for the inherent

concepts.
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Further refinements should be employed in future re-
search to effectuate greater use of efficlency-effectiveness
concepts. Suggestlions as herein outlined would enhance the

utllity and broaden the areas of application of these concepts.
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Appendix B

University 1

(A/E = 70.6%)
Level of
Expenditure A/E
1-250 = 78.7%
251-500 = 67.3%
501=-750 = 69.7%
751-1000 = 69.4%
1001+ = 70.9%
significant at .0l
Enrollment A/E
1-29 z 76.9%
30-109 = 60.3%
110+ = 38.7%
significant at .01
Level of
Instruction A/E
1-2 Z 61.1%
3=4 = 80.5%
5-8 = 82.6%
significant at .01
Method of
Instruction A/E
lecture = 68.5%
combination = 68.5%
laboratory = 87.4%
significant at .0l
HXE A/E
1-1000 = 80.8%
1001-2500 = 74,29
2501-5000 = 59 5%
5001+ = 58.3%

significant at .01
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University 2

A/E = 86.8%
Level of
Expenditure A/E
1-250 = 90.7
251-500 = 85.
501-750 = 85.0%
751-1000 = 85.0%
1001+ = 82.6%
significant at .01
Enrollment A/E
1-29 < 90.1%
30-109 = 80.5%
110+ = 25.5%
significant at .0l
Level of
Instruction A/E
1-2 < 85.0%
3-4 = 89.8%
508 = 87.7%
significant at .01
Method of
Instruction A/E
lecture = 86.2%
combination = 87.1%
laboratory ® 91.0%9
not significant at .@5
HXE A/E
1-500 = 89.5%
501-1000 = 91.0%
1001-2500 = 87.7%
2501-5500 = 81.4%
5501+ = 71.2%
significant at .01
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University 3

A/E = 63.5%
Level of
Expenditure A/E
1-250 = 88.3%
251-500 = 63.5%
501-750 = 60.3%
751-1000 = 53.5%
1001+ = 65.1%
significant at .01l
Enrollment A/E
1-29 = 71.8%
30-109 = 53.1%
110+ = 35.5%
significant at .01
Level of
Instruction A/E
1-2 = 43.5%
3-4 E 6508%
5~ significant at .01 - 81.1%
Method of
Instruction A/E
lecture - 62.7%
combination = 64.7%
laboratory = 66.4%
not significant at .05
HXE A/E
1-500 69.1%
501-1000 T2.7%
1001-2500 T1.2%
2501-5500 53.1%
5501+ significant at .01 45,14
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University 4

A/E = 80.8%
Level of
Expenditure A/E
1-2500 = 91.0%
251-250 = 88.0%
501-750 = T4.2%
751-1000 = 69.4%
1001+ = Th.5%
significant at .01
Enrollment A/E
1-29 = 85.0%
30-109 = T4.2%
110+ = 50.7%
significant at .01
Level of
Instruction A/E
1-2 = 80.
3-4 = 80.
5-8 = 84.1%
not slignificant at .05
Method of
Instruction A/E
lecture = 81.4%
laboratory = 77.8%
combination = 81l.4%
not significant at .05
HxE A/E
1-500 - 93.1%
501-100 = 88.3%
1001-2500 = 77.5%
2501-5500 S 72.1%
5501+ = 64.7%
significant at .01
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University 5

A/E = 83.2%
Level of
Expenditure A/E
1-250 = 83.8%
251-500 = 83.5%
501-750 = 83.5%
751-1000 = 83,2%
1001+ = 77.8%
not significant at .05
Enrollment A/E
1-29 = 87.4%
30-109 = 73.0%
significant at .01
Level of
Instruction A/E
1-2 75.4%
3-4 86.4%
5-8 92.5%
significant at .01l
Method of
Instruction A/E
lecture = 8é.9%
combination = 82.0%
laboratory = 89.8%
not significant at .05
HXE A/E
1-500 = 84.4
501-1000 = 88.
1001-2500 = 86.5%
2501-5500 = 75.4%
5501+ = T4.5%

significant at .0l




Appendix C

Pharmacy, Unlversity 5

INSTITUTIONAL EFFECTIVENESS (A/E) IN PERCENT

(A/E = T79.0%)
Level of
Expenditure A/E
1-250 = 95.5%
251-500 = 81.1%
501-750 = 65.5%
751-1000 = 80.5%
not significant
Enrollment A/E
1-29 = 88.9%
30-109 = 25.5%
significant at .0l
Level of
Instruction A/E
1-2 = 62.3%
3-4 = 8407%
5-8 = 95.5%
significant at .01l
Method of
Instruction A/E
lecture = 79.9%
combination = 75.4%
laboratory = 95.5%
not significant
Contact
Hours A/E
1-500 none
501-1000 = 95.5%
1001-2500 = 87.1%
2501-5500 = 31.1%

significant at .01
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Pharmacy, University 5

INSTITUTIONAL EFFICIENCY (EX/E) IN PERCENT

(EX/E = 84.7%)
Level of
Expenditure EX/E
1-250 = 95.5%
251-500 = 84.7%
501-750 = 77.5%
751-1000 = 95.5%
not significant
Enrollment EX/E
1-29 = 92.2%
30-109 - 45.5%
significant at .01
Level of
Instruction EX/E
1-2 - 73.0%
3-4 = 89.2%
50 = 95.5%
significant at .05
- Method of :
Instruction EX/E
lecture = 85.0%
combination - 82.3%
laboratory = 95.5%
not significant
Contact
Hours EX/E
1-500 none
501-1000 - 95.5%
1001-2500 = 90.4%
2501-5000 = 53.9%

significant at .0l
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Pharmacy, University 5

INSTRUCTIONAL EFFICIENCY (A/EX) IN PERCENT
(A/EX = 91.0%)

Level of
Expenditure A/EX
1-250 = 95.5%
251-500 = 93.1%
501-750 = 77.5%
751-1000 = 95.5%
significant at .05
knrollment A/EX
1-29 - 94.3%
30-109 = 75.4%
significant at .0l
Level of
Instruction A/EX
1-2 Z 82.9%
3-4 = 95.5%
5-8 - 99- 5%
significant at .01
Method of
Instruction A/Ex
lecture = 92,
combination = 85.
laboratory = 95.5%
not significant :
Contact
Hours A/EX
1-500 none
501-1000 =95.5%
1001-2500 =95.5%
2501-5000 =Th.2%

not significant
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Pharmacy, Unlversity 5

INSTITUTIONAL EFFECTIVENESS ( A,/E) IN PERCENT
(A1/E = 75.4%)
Level of
Expenditure A,/E
1-250 = 95.5%
251-500 = 76.3%
501-750 Z 65.5%
751-1000 - 80.5%
not significant
Enrollment A /B
1-29 = 84.4g
30-109 = 25.5%
significant at .01
Tever-or
Instruction A./E
1-2 = 58.7%
3-4 = 78.4%
5-8 = 95.5%
significant at .01
‘Method of
Instruction A_/E
S
lecture = Th.5%
combination = 75.4%
laboratory = 95.5%
not significant
Contact
Hours A/E
1-500 none
501-1000 S 95.5%
1001-2500 = 80.5%
2501-5500 = 31.1%

significant at .01
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Pharmacy, University 5

INSTITUTIONAL EFFICIENCY (EX,./E) IN PERCENT
(EXy/E = 75. %)
Tevel of
Expenditure EX,/E
1-250 = 95.5%
251-500 = 76.3%
501-750 = 65.5%
751-1000 = 80.5%
not significant
Enrollment "EX1/E
1-29 = 84.4%
30-109 = 25.5%
significant at .01
Level of
Instruction EXL/E
1'2 - 5807%
3"}4 : 7804%
5-8 = 95.5%
significant at .01
Method of
Instruction EX,/E
lecture = T4.5%
comblnation s 75.4%
laboratory Z 95.5%
not significant
Contact
Hours EX;ZE
1-500 none
501-1000 = 95.5%
1001-2500 = 80.5%
2501-5500 = 31.1%

significant at .01
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Pharmacy, University 5

INSTRUCTIONAL EFFICIENCY (Al/Exl) IN PERCENT

(A1/EXy = 91.9%)

Tevel of
Instruction A, /EX,
1-250 = 95.5%
251-500 = 93.1%
501'750 - 83 . 5%
751-1000 = 95.5%
not significant
Enrollment Al/EX1
1-29 = 94.3%
30-109 = 80.5%
significant at .01l
Level of
Instruction A,/EX,
1-2 = 85.6%
3'“’ E 950 5%
5-8 = 95.5%
significant at .05
Method or
Instruction A,/EXl
lecture = 91,64
combination = 92.2%
laboratory < 95.5%
not significant
Contact
Hours A /EX.
1-500 none
501-1000 = 95.5%
1001-2500 = 95.5%
2501-5500 = 78.1%

significant at .01
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Engineering, Unlversity 3

INSTITUTIONAL EFFECTIVENESS (A/E) IN PERCENT

(A/E = 52.3%)

Level of
Expenditure A/E
1-250 = 45.5%
251-500 = 73.0%
501-750 z 51.1%
751-100 = 25.5%
significant at .0l
knrollment A/E
1-29 Z76.6%
30-109 = 45,9%
110+ = 25.5%
significant at .01
Level of
Instruction A/E
1”2 = 3705%
3-4 = 51.1%
5-8 = 81.1%
significant at .01
&;%ﬁgé of
Instruction A/E
lecture 61.1%
combination 37.1%
laboratory 67.9%
significant at .01
Contact
Hours A/E
1-500 none
501-1000 = 79.3%
1001-2500 = 65.5%
2501-5500 = 36.7%
5501+ = 25.5%

significant at .01
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Engineering, University 3

INSTITUTIONAL EFFICIENCY (EX/E) IN PERCENT

(EX/E = 81.7%)

Level of
Expenditure EX/E
1-250 = 80.5%
251-500 = 89.8%
501-750 = 82.3%
751-1000 = 55.5%
significant at .0l
Enrollment EX/E
1-29 = 89.8%
30-109 = 81.7%
110+ = 68.8%
significant at .01
Level of
Instruction EX/E
1-2 = 74.5%
3-4 = 86.2%
5-8 = 91.9%
significant at .01
Method of
Instruction EX/E
lecture = 85.3%
combination = 75.1%
laboratory = 89.2%
significant at .0l
Contact
Hours EX/E
1-500 none
501-1000 = 92.2%
1001-2500 = 87.1%
2501-5500 = 77.5%
5501+ = 70.9%

significant at .01
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Engineering, University 3

INSTRUCTIONAL EFFICIENCY (A/EX) IN PERCENT
(A/EX = 58.7%

Level of :
Expenditure A/EX
1-250 - 65.5%
251-500 = 82.3%
501-750 = 56.7%
751-1000 = 25.5%
significant at .01
Enrollment A/EX
1-29 < 82.3%
30-109 = 52.3%
110+ = 31.5%
significant at .01 _
Level of
Instruction A/EX
1-2 = 42.3%
3-4 = 61.5%
5-8 = 84.7%
significant at .0l
Method of
Instruction A/EX
lecture = 66.1%
combination = 43.1%
laboratory = 76.9%
significant at .01
Contact
Hours A/EX
1-500 none
501-1000 81.7%
1001-2500 73.9%
2501-5500 Ly, 3¢
5501+ 29.1%

significant at .01
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Engineering, University 3

INSTITUTIONAL EFFECTIVENESS (Al/E) IN PERCENT
(A,/E = 44.3%)

Level of
Expenditure ALZE
1-250 = 25.5%
251-500 = 63.1%
501-750 = 43.9%
751-1000 = 25.5%
significant at .01l
Enrollment A /E
1-29 = 69.1%
30-109 = 36.7%
110+ = 25.5%
significant at .01l
- Level of
Instruction A /E
1-2 = 34.3%
3-4 = 37.%;
5-8 = 73.
significant at .01
“Method of
Instruction A,/E
lecture - 53.1%
combination = 31.5%
laboratory = 55.5%
' significant at .01
Contact
Hours A /E
1-500 none
501-1000 = 70.6%
1001-2500 = 53.1%
2501-5500 = 29,1%
5501+ = 25.5%

significant at .01
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Engineering, University 3

INSTITUTIONAL EFFICIENCY (EX

/E) IN PERCENT
%)

(Exl/E = 63.1
Level of
Expenditure EX,/E
1-250 = 55.5%
251-500 = 78.7%
501-750 = 62.3%
751-1000 = 40.7%
significant at .05
Enrollment EX. /B
1-29 = 79.6%
30-109 = 59.5%
110+ = 40.3%
significant at .05
Level of
Instruction Exl/E
1-2 = 52.3%
3-4 = 61.5%
5-8 = 82.9%
significant at .0l
“Method of
Instruction EXL/E
lecture = 69.4%
combination = 49.9%
laboratory = 74.2%
significant at .0l
Contact
Hours Exl/E
1-500 none
501-1000 = 80.8%
1001-2500 - 72.1%
2501-5500 = 51.5%
5501+ = 41.9%

silgnificant at .0l
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Engineering, University 3

INSTRUCTIONAL EFFICIENCY g EXl) IN PERCENT
A /EX, 9log
1
Level of
Expenditure A,/EX,
1-250 = 65.5%
251-500 = 84 4g
501-750 = 60.3%
751-1000 = 25.5%
significant at .01l
Enrollment A,/EX4
1-29 = 85.0%
30-109 z 54.7%
110+ = 34.3%
significant at .01l
Level of
Instruction AIZEXl
1-2 = 45, 1%
3-4 = 63.5%
5-8 = 88.3%
significant at .01
Method of
Instruction A,/EX,
lecture = 68.8%
combination = 45,5%
laboratory = 78.1%
significant at .01
Contact
Hours Ay/EX.
1-500 none
501-1000 = 85.3%
1001-2500 = 73.9%
2501-5500 = U8.7%
5501+ = 31.5%

significant at .01







