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. CHAPTER I

INTRODUCTION

Background, Need and Purpose of the Study

Background

There is general recognition that education plays a
critical role in the achievement of local, state, and na-
tional objectives. It is becoming increasingly clear that
a strong relationship exists between education and factors
such as economic growth, poverty, civil rights, and foreign
affairs. It is natural, therefore, for the demands for
information about vital educational activity to be abundant
and ever increasing. At the present time, educators do a
less than adequate job of reporting to the public about
schools; in addition, legislators, administrators, and re-
searchers are hampered by a lack of related, reliable, and
timely data-.l It appears that duplication of effort, late
and inaccurate reporting, and slow data processing too often

characterize educational informational systems today.

1Enoch Haga, ed., Automated Educational Systems
(Elmhurst, Ill.: The Business Press, 1967), p. 66.

1
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Informational systems are neither new nor unique; the
structure and operation of an effective information system
is both unusual and difficult.1 The potential of an informa~
tion systeﬁ is obvious, but the demands for operating a sys-
tem are formidable. The operation of a modern school assumes
that complex decisions can be made quickly. The amount of
data which may be relevant is often beyond the scope of the
human mind. It is at this point that the information system
can become a man-machine system. The functioning of the
human mind can be supplemented by the computer. The machine
can perform arduous tasks of extracting relevant information

and presenting it in a lucid form at the proper time.

Need

The schools and the various educational agencies in
every state are now routinely collecting great masses of in-
formation of many types and in many ways. However, the
methods of data collection and of data processing now being
employed, in view of modern technological advances, are in
general antiquated, cumbersome, ihefficient, and repetitious.
Not only are the techniques outmoded, but there is serious
lack of coordination among the many different data-collecting
agencies; there is much overlap and duplication involved,

and there is very frequent repetition of tasks required of

1Robert W. Marker, Educational Data Processigg
(Boston: Houghton Mifflin Company, 1967), p. 45.
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the person supplying the-information.1 Administrators in
filling out report forms for different agencies and for dif-
ferent purposes, are supplying exactly the same detailed in-
formation over and over again from agency to agency and from
year to year.

It appears that the need for more information and
for better methods of collecting and processing information
is really of only secondary importance. It is impossible for
the schools and educational agencies to be too well informed
about the problems with which they must deal. It is quite
possible, however, to collect and have at hand more detailed
and non-related information than can be digested or assimi-
lated, or can be interpreted and used with real effectiveness.
It is possible to collect information without having thought
out in advance just how it is to be -used, or without develop;
ing adequate facilities for deriving from the detailed infor-
mation the meanings that it contains--meanings which are
frequently dependent upon complex interrelationships among
the detailed items of information, rather than in the individ-
ual items themselves. The most important need of all, there~
fore, is for better methods of organizing, analyzing, inte-
grating, reducing, and interpreting the information that is

already being collecited.2

1E. F. Lindquist, Computer Concepts and Educational
Administration, (University of Towa Educational Information
Center, 1966), p. 4l.

2Ibid.
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within the past few years a national effort to deal
with rapidly intensifying informational problems has developed.
The U.S. Office -of Education and the Council of Chief State
School Officers, through the Committee on Educational Data
Systems, are cooperating to initiate a nationwide coordinated
system for collecting information on school profeésional
staff, pupils, curricula, facilities, and finance.1 Up to
the present, this effort has produced a very small quantity
of information in relation to what is needed, but it is a
beginning. )

In planning an educational data system, it is criti-
cally impoftant that ample attention be given to the matter
of selecting the basic items to be included in the system.

It is not sufficient to gather data which our predecessors
have gathered or to hypothesize new data. The purpose of
education is twofold: the development of an individual to
‘his highest potential and the cultivation of our society for
the service of all mankind. What data then, wé must ask, are
of the greatest worth in achieving the purpeses of education?

Paul R. Mort and his coe~workers developed a so-called
simplex of characteristics composed of a .core element of
"guality of schools" and four panels or families of data

drawn together through correlational and factor analytical

lEnoch Héga, ed., Automated Educational Systems
(Elmhurst, Il1l.: The Business Press, 1967), p. 67.
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studies. The panels were termed "individual school," '"school
system policy," "educational climate," and "community."
Lorne H. Woollott, in coﬁmenting on the work of Mort, made
the following observations concerning educational data:

From the studies of Mort and a recent discussion among
members .of the Committee of Educational Data Systems of
the National Council of Chief State School Officers it
seems reasonable to expect that something in the neigh-
borhood of 72 data characteristics would be sufficient
to describe the entire universe of education, at least
through the secondary-school grades. Putting 72 such
items into such a complex of computer programs based

on six 12 X 12 matrices, one hugh 72 X 72 matrix with
an assorted complex of statistical formulas from
analysis of variance through factor analysis would give
a remarkable starting point for decision making or at
least for identifying the elements most closely related
to decision making. Such an analysis could represent a
pilioneering venture into the measurement of attitudes,
the quantification of processes, and the application of
new mathematical treatments in the social sciences.

The basic goal of thé present study emerges from the
proliferation of data from the modern school district opera-
tions. There appears to be a need to reduce the myriad of
available indices to a few meaningful and essential ones with-
out eliminating the meaning which the different indices may
contribute.

Procedures and criteria for selecting items for the
basic data system will vary according to the size, organiza-~
tion, and responsibilities of the -educational agencies. It

is clear, however, and exceedingly important, that a detailed

1Don D. Bushnell and Dwight W. Allen, The Computer

in American Education (New York: John Wiley and Sons, Inc.,
1967), p. 193.
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and intensive study be undertaken when an information system

is contemplated.,1

Purpose

This study was undertaken to ascertain if there is
a high degree of correlation existing among the educational
data which administrators are reporting to the Oklahoma State
Department of Education. A more concise understanding of the
correlation of the data being used by the local school dis-
tricts in reporting to the State Department of Education
might insure a more accurate assessment of the total educa-
tional program.

As the size and complexities of our public school
systems continue to expand it appears that administrators
will have an even greater need in the future for a more mean-
ingful understanding of the complex interrelationships among
the detailed items of educational data. At the present time,
even with computer hardware facilities, it is extremely dif-
ficult for educational leaders to utilize the available edu-
cational data to the optimum degree because of their inability
to grasp the .relationships that exist among the available
data. It is the purpose, therefore, of this study to iden-
tify relationships existing among selected items of informa-
tion that each school district reports to the State Depart-

ment of Education.

lEﬁoch Haga, ed,; Autcmated Educational Systems
(Elmhurst, Ill.: The Business bress, 1967), P- 5%.




The Problem

Statement of the Problem

The problem of this study was to determine by the
application of factor analysis if significant relationships
exist among selected items of information that each school
district reports to the Oklahoma State Department of Educa-
tion.

For research purposes the problem may be stated more
succinctly in the following two questions:

1. How many factors exist in the selected data
reported to the State Department of Education?

2. What are the characteristics of the underlying
factors if in fact they do exist?
Delimitation

This study is limited to the public schools in Okla-
homa that provided education for grades one through twelve
and had an average daily attendance in grades one through
twelve of more than 500 for the 1967-68 school year. There
were 170 schools which met these criteria.

This study is limited to selected information con-
tained in the following list of reports as recorded by the
Oklahoma State Department of Education for the school year
of 1967-68. The list is as follows:

1. Annual Personnel Report

2. Application for Accrediting

3. School District Transportation Reports
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4, Estimate of Needs
5. School District Expenditures Report

6. Annual Statistical Report

Definition of Terms

Data: A general term used to denote any or all facts,
numbers, or letters and symbols that refer to or describe an
object, idea, condition, situation, or other factors.

Variable: An item whiéh can assume any of a number
of guantitative values. A condition which changes or may be
changed as a result of processing additional data through the
system.

Factor analysis: Is a method for determining the

number and characteristics of the underlying variables among
large numbers of measures.

Public school: An elementary or secondary school

that is part of a system of schools maintained by public
taxes and supervised by State authorities.

Factor: Is the underlying unity that exists among
items of information that show a high relationship as re-
flected in the correlation coefficients.

Cluster: A number of variables or data items that
are most highly interrelated as identified through the size

of the correlatjon coefficients.



The Data
The data to be analyzed in this study will be the
selected items of information recorded on the Annual Per-
sonnel Report, Application for Accrediting, Estimate of Needs,
School District Expenditures Report, Annual Statistical Re-~
port and School District Transportation Reports, as filed
with the Oklahoma State Department of Education for the

1967-68 school year.

Methodology

Procedure
The procedure of this study was structured to include
all schools in Oklahoma that maintained an educational pro~
gram through the secondary level and had an average dally
attendance of more than 500 for the 1967-68 school year. The
selected items of information to be studied were collected
for each school district from the State Department of Educa-

tion.

Treatment of Data
The statistical analysis of all data was accomplished
by the use of a computer on the University of Oklahoma campus.
Without the use of the computer this study would have been
impossible.
The data collected were reduced to more manageable

numbers by calculating the per average daily attendance ratio
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,Or per one hundred average daily attendance ratio where it
was appropriate. Those items of information which could not
be reduced in a meaningful way were used in their original
totals. The data in their final form were placed in the
computer by means of key punched IBM cards.

Pearson product-moment correlations among the 48
variables were calculated and arranged into a correlation
matrix.l The correlation matrix was factor analyzed by the
principal factors method and the results of the factor
analysis is presented in a rotated factor matrix,2 The fac-
tor rotated matrix provided the final answer to the problem
under study of how many and what are the characteristics of
the relationships that exist among the selected items of

information being analyzed.

Organization of the Study

Tﬁis study is reported in five chapters and a refer-
ence section. The background of the problem, statement of
the problem, data to be analyzed, and the methodology of the
study have béen discussed in Chapter i. A review of the
literature and related research is presented in Chapter II.

Chapter III includes an explanation of the design of the

1Gilbert Sax, Empirical Foundations of Educational
Research (Englewood Cliffs: Prentice-Hall, Inc., 1968),
p. 193.

2Fred N. Kerlinger, Foundations of Behavioral Re-
search (New York: Holt, Rinehart and Winston, Inc., 1964),
p. 661.
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study. The analysis and interpretation of the data pertain-
ing to the number and characteristics of underlying factors
among the selected items of information as they are reported
to the State Department of Education are presented in Chapter
IV. Chapter V is a summary of the study with conclusions

and recommendations, based upon this study.



CHAPTER II

REVIEW OF RELATED LITERATURE

Introduction

Factor analysis has a rich and abundant literature.
A review of the pertinent studies will contribute to a better
understanding of the problem investigated in this study.
Since the literature of factor analysis is extremely exten-
sive, the studies reviewed here are, of necessity, selective.
Brief reference is made to the work of some of the researchers
who have made substantial contributions to the development
and popularization of factor analysis, who have summarized
and recapitulated the findings of others, or who have at-
tempted to cross-—-identify the factors tentatively identified
by others. More extensive reviews of selected investigations
germane to this study are presented. The criteria for the
inclusion of these specific studies in the present investiga-
tion are: (1) they involve studies that are concerned about
school or community factors, (2) they contain elementary
applications of factor analysis, (3) the studies were reported

since 1950.

12



General Survey of Factorial Analysis

In a review of the literature to 1940, with emphasis
on the period 1928-40, Wolfle in 1940 presented a bibliography
which listed 530 references.l Solomon and Rosner in 1955
reviewed 164 articles and books published in the three year
period of July 1952 to June 1955“2 There have been other
surveys which indicate the preparation and publication of a
number of papers on factor analysis of the order of magnitude
.of 1,000 since the turn of the century.

Factor analysis was originally devised to discover
the factors underlying individual differences in abilities or
aptitudes as measured by test scores, but it has blossomed
in many ways never envisaged by its initial protagonists.

The first step towards a technique of factor analysis was
made when Francis Galton, probably the greatest genius in the
history of English psychology, introduced the function which
is now known as the -coefficient of correlationo3 The mea-
surement of correlation is basic to factor analysis because
it provides the researcher with an arithmetical statement

of the extent to which two sets of measurements agree.

1Dael Wolfle, Factor Analysis to 1950, "Psychometric
Monograph," No. 3, (Chicago: University of Chlcago Press,

2Herbert Solomon, Mathematical Thlnklng in the Mea-

surement of Behavior (Glencoe- The Free Press, 1954).,

3C. J. Adcock, Factorial Analysis for Non-
Mathematicilans (London- Cambrldge Unlver51ty Press, 1954),
p. 10.
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Probably the most common goal of investigations, both
field and experimental, has been to demonstrate the importance
of one factor in affecting one or more other factors. An
advantage of factor analysis is that it provides a way of
ascertaining relationships among a large assemblage of data
with a minimum of prior conceptual and theoretical assump-~
tions or commitments. Thurstone substantially summarizes the
basic goal of factor analysis when he states:

We proceed--with a set of measurements or indices that
cover the domain, hoping to discover in the factorial
analysis the nature of the underlying order--the under-
lying order in a domain can be discovered without first
postulating it in the form of a hypothesis.

Many early programs of research that dealt with rela-
tionships were eminently successful as judged by the findings
of the investigaters. To a large degree the researchers
demonstrated to the satisfaction of nearly all concerned that
a particular factor correlated with some other variable, but
they almost invariably stopped at that point. The strength
of the relation, the precise gquantitative form, and even more
fundamentally, the precise conceptualization of the "factors"
involved, have often been lackingo2

An analysis of studies that were interested in show-

ing a relationship might include the Stogdill "leadership

climates" study which demonstrated the importance of the kind

lL° L. Thurstone, Multiple-~Factor Analysis (Chicago:

University of. Chicago Press, 1947), p. 56.

2Solomon, Op. _cit., p. 9.
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of leadérship—-democratic, authoritarian, or laissez~faire--
for group functioning.1 Similarly, Muzafir Sherif's studies
in 1935 of the establishment of a group norm showed the im-
portance of other person's judgements for the judgements of
each group member in an unclear situation.2 Lewin in 1943
made a study comparing the efficacy of a lecture and a group
discussion in changing housewives' opinions about food,
demonstrated the importance of group discussions in abrogat-
ing old norms and thereby instituting change.3 Hemphill in
1950 demonstrated the importance of certain factors, person-
ality and otherwise, for leadership in a group.4 The fore-
going studies are included to illustrate the fact that until
recently most investigators were content to prove that a
particular factor correlated with some other variable.

In the social systems analyzed by the behavioral
sciences, the possible number of variables is very large; and
since the variables are overlaid or contaminated by inter-
locking effects, the determination of basic factors or essen-
tial elements presents many difficulties. Even though factor

analysis has been in use for about sixty years, it has been

1Edgar L. Morphet, Roe L. Johns, and Theodore L.
Reller, Educational Administration (Englewood Cliffs: Prentice-
Hall, Inc., 1959), p. 82.

2Solomon, op. cit., p. 9.

31bid., p. 9.

4Morphet, Ope Cit., p. 90,
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employed only sparingly by sociologists,l Several obstacles
have discouraged the application of factor analysis in iden-
tifying relationships that exist among the large number of
variables that are used to describe a social system. One of
the major problems is that gathering of many different kinds
of quantitative data on even one social unit is very costly
and laborious. The second practical limitation to the appli-
cation of factor analysis involves the processing of a great
amount of data beyond the original tabulation. Now, however,
the availability of high-speed computers has eliminated the
obstacle of computing the statistical analysis.

A review of the literature would not be complete with-
out a reference to the contributions of Paul R. Mort to the
application of factor analysis in identifying relationships
that exist among the practices of schoels as they contribute
to an atmosphere that makes schools adaptable to change.

When Mort was making financial surveys in a number of states
in the 1920's and 30's, he found people raising questions
quite unrelated to the empirical data or the logic of pro-
posed plans.2 Puzzled by these seemingly extraneous ques-—
tions, he set out to find what points of reference correlated

with the questions. This investigation led Mort into a

1ChristenATa Jonassen and Sherwood H., Peres, Interre-—
lationships of Dimensions of Community Systems (Columbus:
Ohio State University Press, 1960), p. 2.

2

Donald H. Ross (ed.), Administration for Adaptabilit
(New York: Metropolitan School” Study Council, 1958), p. 19.
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extensive research which has produced a variety of instru-
ments to measure the adaptability of school systems and has
inspired many other studies in the area of qualitative edu-
cation.

Mort and Cornell, with support from the Council for
Research in the Social Sciences of Columbia University,
facilitated the -development of an instrument, the -publication
of a monograph on a theory of approach to.research in adapt-
ability, and the application of these tools to a study of
Pennsylvania schools in 1937.1  The instrument developed for
this study is often referred to as "The Lag Book" or the
"Mort—-Cornell Guide." The instrument was first published in
1937 and was extensively used in the Pennsylvania Study. The
interest in these studies prompted the development of parallel
lines of inguiry and the publication of a series of research
reports associated with several communities in and around
New York City, organized as the Metropolitan School Study
Council.

Factor analysis has been slowly adopted by the educa-
tional researcher in areas that deal with large numbers of
variables. The literature appears to .indicate that by the
late 1940's the factorial analysis technique of investigation
was progressing past the stage of merely identifying rela-

tionships and that many researchers were seeking to discover

lpaul R. Mort and Francis G. Cornell, A Guide for
Self~Appraisal of School Systems (New York: Bureau of Publi-
cations, Teachers College, Columbia University, 1937).
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the underlying unities which operate to produce the observed
characteristics. The Metropolitan School “tudy Council
appears to have been the major supporting organization of
these early studies and Paul R. Mort was the guiding force
that directed most of the early research as it applied to a

more analytical analysis of public school systems.

Survey of Selected Recent Investigations

The seventeen selected references on factor analysis
reported here were more specifically considered representative
of investigations of this nature completed since 1950. Each
one included the use of factor analysis, and they dealt with
pukblic school problems that included several variables.

In 1950 Eastmond made an analysis of the elementary-
school staff characteristics related to the quality of educa-
tion.1 His investigation was a continuation of the work
started by Buley and later extended by Woollatt. In 1947
Buley had made an extensive study of the identification of
staff characteristics related to adaptability.2 Buley did
not compute coefficients of correlation, but he used a
difference-of-means technique to screen out the measures.

In 1948, Lorne Woollatt, then a research associate with the

lJefferson N. Eastmond, "An Analysis of Elementary-
Schoel Staff Characteristics Related to the Quality of Educa-
tion" (unpublished Doctor's dissertation, Teachers College,
Columbia University, 1954).

.2Hilton C. Buley, "Personnel Characteristics and Staff
Patterns Associated with the Quality of Education" (unpub-
lished Doctor's dissertation, Teachers College, Columbia
University, 1947).
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Metropolitan School Study Council, subjected Buley's data to
more rigorous statistical methods.l He computed correlation
coefficients with adaptability for all the staff characteris-
tics that had been singled out by Buley.

Eastmond sought to discover what the factors were
that give rise to the statistically significant measures oOb-
tained for a series of school staffs. In essence Eastmond
set out to use the tool of statistical factor analysis to see
what this rather curious collection of probably reflective
measures added up to. Using the same data Buley had analyzed,
he statistically checked hypothetical clusters of character-
istics of elementary school staffs in Metropolitan School
Study Council systems.

Eastmond identified three significant factors or
clustersy of characteristics that seem to have a high relation-
ship. The number one factor identifiedvcontributed mere than
all the other factors toward the total variance accounted for.
The closest item to the center of this factor was average
salary. The factor contained fourteen characteristics. The
measurements in the number one factor seem to .indicate that
the underlying factor is one of broad.interes;s, rich back-
-grounds, sophistication, curiosity, action, aﬁd maturity.

The second factor contained eleven characteristics. Training

seemed highly reflective of the core of this factor. The

lRoss, op. cit., p. 464.
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clustering of the measurement around the characteristic of
staff having had more than two years training, logically leads
one to regard this functional unity as some kind of profes-
sional factor. Factor three had only four measures that had
considerable weightings. Some aspect of stability and secu-
rity appears to be the core of this factor.

Eastmond did further research in the area of staff
characteristics. Boyer and Ross have extended the research
into areas of identifying trends in staff characteristics and
the development of a guide for self-analysis of personnel
relationships of school systems.

Frederic L. Ayer, in a doctorial study completed in
1952, made an analysis of certain community characteristics
related to the quality of education.l He used data that had
been gathered by the Metropolitan Scheol Study Council in
1944-46., By centroid factor analysis Ayer sought a grouping
of items into factors. Ayer sought the essence of meaning
behind what he assumed to be, to a great extent, merely re-
flected measures of environmental forces that influence school
quality. |

Five factors accounting for 63 per cent of the total
variance were extracted from the data which consisted of 22

characteristics. It was assumed that all major factors

1Frederic L. Ayer, "An Analysis of Certain Community
Characteristics Related to the Quality of Education" (micro-
filmed Doctor's dissertation, Teachers College, Columbia
University, 1952).



21
contained in this group of variables had been extracted. In
order to simplify the process of interpretation, all "factor
loadings" of .20 or below were omitted from the listing of
measures by factors.

Factor number one was identified by rotating the
matrix to provide maximum loading of wealth on this factor.
Only two clear population characteristics measures seem re-
lated to that factor of the total community setting of schools
that is most directly measured by "wealth per pupil." These
two charaéteristics were identified as per cent of population
50 and over and pef cent of home ownership.

Facter number two was identified by rotating the
matrix to provide maximum loading of per cent of business and
professional workers. This factor contained mest of the
clearly identified population characteristics. Characteris-
tics with the highest loadings were per cent eighth grade
graduates, per cent business and professional workers, per
cent college graduates, and per cent home ownership°

Factor number three was identified by rotating the
matrix to reduce the loading for per cent of college graduates
while making a goed fit for the axes on the density and en-
rollment. The eight characteristics that clustered together
on this factor seem to describe a condition of "urbanness."
The three populations characteristics identified were per
cent unskilled workers, per cent home ownership, and per cent

eighth grade graduates.
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Factor number four was identified by a rotation to
minimize the "Time Scale" loadings. The "Time Scale" is a
list of twenty-two educational provisions for which a schoeol
system being gauged is asked to indicate the date of intro-
duction into its schools. By reference to a table, each of
the twenty-two dates entered is given a weighted value. The
three items that appeared to show some relationship to this
factor were per cent foreign born, per cent college graduates,
and per cent population 50 and bver.

Factor number five was identified by a rotation that
gave ‘maximum loading to size of population. Only two popula-
tion characteristics were identified in this factor} they were
per cent home ownership and per cent foreign born. Ayer in-
terpreted this factor to indicate that sparseness of popula-
tion in a school district within a metropolitan area is a
good thing for the adaptability of the local system.

Mort, Cornell, and Pierce have made additional contri-
butions to the understanding of how community characteristics
are related to the quality of education. Ross in his review
of research from 1950 to 1958 states that very little addi-
tional research has been undertaken to extend the efforts of

1 The literature seems to indicate

Mort, Cornell, and Ayer.
that in the last ten years there has been a renewed awareness

of how important the community is in its influence on the

1Ross, op. cit., p. 248.
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quality of education that is being provided in the public
schools. It appears that as interest in the slum and ghetto
schools continues to increase, further studies such as Ayer
conducted will be forthcoming.

Mort in 1954, with assistance of Brickell and others,
developed a conceptualization of causal flow from the environ-
mental factors identified to practices measured in the class-
room by "The Growing Edge."l This conceptualization was
published in the Teachers College Record of January 1954,
under the title "School and Community Relationships to School
Quality.” This organization of "panels" of influencing fac-
tors has become known as "The Simplex" and has provided a
theoretical construction for further analysis. The Simplex
was developed to study the fundamental interrelationships of
the large constellation of factors that was presently repre-
senting the staff and the community. Mort was exploring the
usefulness of the fact that forces acting on the school do
not always act directly on the children. He thought that it
was possible to group the factors identified as being related
to school quality according to the remoteness of their effect
upon the school. Some of these factors, such as the charac-
ter of the school staff, one would have every right to expect
to affect the operation of the school directly. If one

thinks of the whole mass of factors affecting the school as

l11pid., p. 119.
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making up a sphere in which forces flow from the outside
toward the center—~~that center being school quality--and the
sphere being made up of the central core surrounded by four
concentric spheres, the characteristics of fhe school staff
would be found in the layer nearest the core. In the outer
sphere, influencing the schools through the spheres Qithin,
is the wealth of the communitye.

Mort, in following the line of thinking listed pre-
viously, classified the fourteen simple and complex status
measures that had evolved through his status research accord-
ing to their logical remoteness in four concentric spheres
of influence. For convenience these spheres are represented
by the four panels which were termed "individual school,"
"school system policy," "educational climate," and "commu~
nity." This simplex of characteristics was drawn together
through correlation and factor analytical studies, many of
which were carried out by graduate students under the direc-
tion of Mort.l

Mort and Furno in 1960 authored a book that explained
in detail how the Sequential Simplex Theory could be applied.2

They believed that it provided a systematic method of

lDon D. Bushnell and Dwight W. Allen, The Computer
in American Education (New York: John Wiley and Sons, Inc.,
1967), p. 193.

2Paul R. Mort and Orlando F. Furno, Theory and Syn-
thesis of a Sequential Simplex (Teachers College, Columbia
University: Institute of Administrative Research, 1960).
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analyzing the relation to school quality of any influence
which can be successfully subjected to measurement in terms
of its impact on the various school systems in a group for
which the contrel data is available. The method is pre-
sumably applicable to the evaluation in terms of effects on
schoeol quality of legal provisions, state regulations, lecal
systems of administration, and systems of supervision. It
appears to be applicable, also, to the evaluation of policies
and practices within and beyond the community influencing
community wealth, community pesture toward school support,
expenditure policy, staff recruitment, staff development,
and methods of classroom procedure. |

Mort and Furno believe that the simplex can bring
into the open the various constellations of latent forces
operating in any community for good or ill and can show how
they run with, or counter to, the factor under study. It
appears that the simplex seeks to marshall facts about the
interplay of a féctor under study with the other key facets
of the system of forces operating on the schoels. Thus, a
more enlightened concept of the operation of the factor under
study can be achieved, and a more effective practical han-
dling of the factor can be evolved.

The Sequential Simplex is a method designed to
equalize out of a group of communities the major factors of
community and school which, together, account for the major

differences in community potential to produce education. The
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authors of the simplex believe that if factors are allowed
to run free, they would overwhelm the differences in effects
of variation of any one legal arrangement, administrative
pelicy, or operational plan. Mort and Furno state that ad-
ministrative research cannot be pursued profitably by the
method of studying a single force with other forces allowed
to run free. They believe that the relatively low productive-
ness of many studies seeking to evaluate administrative prac-
tices over the years can be traced to the fact that all
factors were not equalized.

Kowitz and Sayres in 1959 made a statistical study
of the data from selected school districts in New York State.1
They analyzed the relationships among secondary school size,
cost, and educational opportunity. Their stated purpose was
to clarify those relationships and to identify certain size
intervals which tend to give district taxpayers, in at least
some respects, the most for their money. The authors first
examined cost-size relationships and relationships between
those two variables, on the one hand, and various indices of
educational opportunity on the other. Their efforts to iden-
tify relationships existing among the indices of educational
opportunity is of value to this study. The inter-correlations

among indices of educational opportunity, cost and size were

lGerald T. Kowitz and William C. Sayres, Size, Cost,
and Educational Opportunity in Secondary Schools (New York:
The University of the State of New York, 1959).
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computed and presented. Using the cluster analysis technique,
the correlations of greatest magnitude in each column were
identified. Beginning with the highest correlations in the
correlation matrix, the relations with the other components
were diagrammed. The diagrams presented a picture of the
‘maximum correlations present. This did not mean that there
‘were no other relatioﬁships among the indices or that the
other correlations were insignificant, but rather that the
clusters represent patterns of maximum correlation among the
contained indices with a minimum of coerrelation between the
clusters. It was interesting to note that two and only two
distinct clusters emerged. Kowitz and Sayres viewed these
two clusters as the dimensions, or factors, of the indices
of educational opportunity. The largest and strongest cluster
was dominated by the size of the school while the other clus-~
ter was dominated by the cost of operation. The analysis of
this part of their study seemed to .indicate that various
indices of educational opportunity net only tend to show sig-
nificant relationships to cost and size, but among themselves.

Schultz, in 1959, completed a factor analysis of
academic achievement and community characteristicsol This
study developed out of the investigations of the social~

cultural characteristics and school achievement of a

lRlchard E. Schultz, "A Factor Ana1y51s of Academic
Achlevement and Community Characteristics," Educational and
Psychological Measurement, XX (No. 3, 1960), p. 513.
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community. Interest had been centered in the power of the
community characteristics for predicting achievement. The
studies had typically obtained low zero-order correlation
coefficients with the criterion measure which, when pooled,
resulted in multiple correlations ranging from the high
.20's to the low .60's.

Schutz utilized factor analytic methods in an attempt
to achieve a better understanding of the functional unities
involved when both academic achievement and social-cultural
measures are considered as descriptive characteristics of a
local community. Twenty variables were included in the
study. The variables included indices of the educational
background of adults in the community, the labor situation
in the community, the racial and national origin of the in-
habitants, financial income, and academic achievement in the
community.

Pive fagtorg{yere extracted using Thﬁrstone's com~—
plete centroid method. Analytic orthogonal rotations were
carried out using Kaiser's Varimax method. No further rota-
tion adjustments were made. The analysis of 20 sociological,
economic, and educational achievement measures based on 84
local communities yielded five orthogonal factors. They were
characterized as: (1) Urban-Financial, (2) Intellectual
Climate, (3) Economic Stability, (4) Academic Achievement,
and (5) Low Socio-Economic Status. With the exception of

Factor 5, each factor parallels a previously isolated factor
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at the state level. The study thus provided evidence for
the existence of these factors at another geographical and
political level.

Cline, Richards, and Needham .in 1964 completed a
study, under the direction of the Cooperative Research Branch
of the U.S. Office of Education, in which they explored the
factor structure of various indices of achievement in high
school sciences and also self and teacher ratings of charac~
teristics which presumably are related to such achievement.l
This study was inspired by educational researchers who be-
lieved that it is highly important that potential scientists
be identified as early as possible, and certainly no later
than the senior year in high school.

The sample consisted of 396 students at two high
schools in a suburban Salt Lake City school district. The
subjects were selected on the basis of having completed at
least two science courses, and they were seniors at the time
of the data colleétion. The two sexes were treated as sepa-
rate groups. For each group, all variables were intercorre-
lated and factor analyzed, using the factor technigue based
on eigenvalue analysis, and rotated to a final selution using
the varimax rotation procedure. All factors having an eigen-~
value greater than one were retained and rotated, and unity

was placed in the diagonal cells of the correlation.

1Victor B, Cline, James M. Richards, Jr.,, and Walter E.
Needham, "Factor Analysis of Self Ratings, Teacher ‘Ratings,
and Indices of Achievement in High School Science," Journal
of Educational Research, September, 1964, p. 10.
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-The study included an analysis of fifty-one items.
The means, standard deviations, and communalities of the
variables for both sexes were computed. The intercorrela-
tions, final rotated factors, eigenvalues, and cumulative
variance accounted for after extraction of each factor for
both females and males were presented in a table. The re-
sults revealed considerable complexity of factorial structure,
a finding in coentrast with the results of earlier research.

For female high-school students, nine facters relat-
ing to science achievement were found. The factors were
identified as: Teacher Rating Halo, Self Rating Halo, In-—
volvement with Science, Athletic Ability, Academic Achieve-
ment in Science, Practical Mindedness, Social Deminance,
Academic Motivation, and Self Confidence.

For male high-school students, eight factors relating
teo science achievement were found. The factors were identi-
fied as: Teacher Rating Hale, Self Rating Halo, Sociability,
Academié Achievement in Science; Teacher Stereotype of the
Scientist Role, Involvement with Science, Athletic Ability,
and Self Rated Creativity.

In the opinien of the authors this study demonstrated
that meaningful factors can be extracted from various tests
and measures of high schooel science achievement, and thle
there is considerable overlap in the factors extracted for
the male and female sexes separately, the differences which

also appear are most important. It appears that one of the
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major outcomes of the study was the identification of charac-~
teristics that could be used to help identify students with
high science ability at a very early age.

Ohnmacht, in 1965, completed a study on factor analy-
sis of ranked educational objectives as an approach to value
orientation.l The stated purpose of the study was two-fold:
(1) tovinvestigate utility of factor analysis of ranked edu-
cational objectives for the purpose of identifying value
orientation in terms of the relative importance attributed
to educational objectives as contained in a selected list;
and (2) to .identify the value orientation within the context
of a sample of objectives of a College of Education faculty.
The author used the ten classifications of general educational
objectives developed by the Commission on the Relation of
School and College of the Progressive Education Association.
Twenty professors associated with the College of Education
at the University of Maine were asked to perform the task of
rating the objectives in the rank of importance.

After obtaining the rankings from the 20 professors,
the author checked to see whether the rankings were random
across the fespondents, or whether there was a systematic
agreement among gréups of professors. To answer the above

question, an obverse factor analysis was undertaken using

lFred W. Ohnmacht, "Factor Analysis of Ranked Educa-
tional Objectives: An Approach to Value Orientation,'" Edu-
cational and Psychological Measurement, XXV (No. 2, 1965),
Pe 437, . ' .
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each professor as a variable. The matrix of intercorrela-
tions containing the relationships of each person's rankings
with every other set was computed. The matrix then repre-
sented the intercorrelations among individuals rather than
the relationships among a set of tests.

The matrix was factored, with unities in the diagonal,
using the principal axes method. All of the principal com=-
ponents whose latent root exceeded one were retained for the
purpose of rotation. Using the above procedure the author
extracted six factors. The six factors representing system-
atic agreement among various sub-groups of the sample were
tentatively identified as: (1) process, (2) self-sufficiency,
(3) content, (4) controlled personal-secial adjustment,

(5) reflective awareness, and (6) adjustment. Ohnmacht be-
lieved the results of his study proved that factor analysis
of ranked educational objectives had been demonstrated to be
an effective method for differentiating among a group of
individuals in terms of the relative importance they attrib-
ute to the elements of a set of objectives. The author fur-
ther believed the method seemed to have utility with any set
of objectives, of reasonable length, as a heuristic prelude
to the posing of hypothesis with regard to interpersonal pef—
ception, interaction patterns among groups, teacher behavior
in the classroom, and similar investigations,

Hendrix in 1965 completed a study of the relatioenship

between personnel policies relating to college faculty rank,



33
tenure, and evaluation and student perceptions of the college

1 The central hypothesis of this study was that

environment.
the presence or absence of these administrative policies and
procedures is related to perceptions of the college environ-
ment held by students in the colleges. The independent
variables consisted of the presence or absence of administra-
tive personnel policies and procedures relating to academic
rank, tenure, and the formal evaluation of faculty members.
The dependent variables were various measures obtained from
the College Characteristics Index.

The design of the Hendrix study was conceptualized
as a 2 X 2 X 2 factorial. The Texas public junior college
student population was selected as the "subject" group within
which the experimental situations were identified according
to the presence or absence of the independent variables in
the colleges. Through an instrument submitted to the presi-
dents of the twenty-nine Texas public junior colleges and
through subsequent correspondence and interviews, the per-
sonnel policies and procedures of each college were determined.
Results from the College Characteristics Index were obtained
from 254 full-time students in regular academic programé° In
addition to the original thirty scale scores, three other

sets of variables were computed for each respondent. This

1Vernon L. Hendrix, "Academic Personnel Policies and
Student Environmental Perceptions," Educational Administra-~
tive Quarterly, Winter, 1965, p. 32,
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computation was done to find the variables that lent them-
selves best to analysis and interpretation. The first set
of such variables consisted of factor scores for each respon-
dent resulting from the factor analysis of the original
thirty scale scores. The second set was obtained by com-
bining the thirty scales into eleven clusters. The third set
of variables consisted of factor scores for each respondent
on the two factors resulting from a factor analysis of the
eleven clusters.

The factor analysis was produced by a computer pro-
gram using the principal axes solution, extraction ceasing
if an eigenvalue equal to or less than 1.0 was obtained with
varimax rotation. The factor analysis'of the thirty College
Characteristics Index resulted in seven factors. The vari-
“ables which define each factor and their loadings are as
follows: (1) Humanism .77, (2) Adaptiveness and Pragmatism
.66, (3) Harmavoidance -.82, (4) Supplication .0, (5) Play
.83, (6) Abasement -.74, and (7) Deference .83.

Hendrix believed that the basic hypothesis of his
study was tenable, as significant relationships are indicated
between independent and dependent variables. Direct causality
could not be assumed since a multitude of factors influences
the environment in any particular situation. The author be-
lieved that the results of his study indicated sociometric
analysis as a promising focus for further research. It was

pointed out that from the standpoint of the practicing
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administrator, this study perhaps emphasizes the need for a
systems approach to the administration of educational insti-
tutions.

Gulo, in 1968, completed a study that analyzed data
about teacher characteristics and student attitudes toward
teachers.1 An attempt was made to investigate rural students'
attitudes toward teachers by employing a forty-item rating
scale. A randomized sample of eight school districts was
selected in a predominantly rural state. All students in
grades 7-12 in these eight schools took a battery of tests
including a modified version of the semantic differential.
The instrument had forty scales devoted to the concept "Your
Teacher." The study included responses from 820 students.

Means and standard deviations were computed, followed
by formation of a 40 by 40 correlation matrik. The larger
matrix was reduced to a 27 by 27 correlation matrix because
the available program could only handle 27 variables. The
27 by 27 correlation matrix was factor analyzed, using the
principal components method, and resulting factor matrix was
rotated, using Kalser's varimax procedure.

A major hypothesis of the investigation was that
varying attitudes accompanied different grades. Seven of the

forty original "Your Teacher" scales seem to demonstrate a

lE. Vaughn Gulo, "Rural Students' Attitudes Toward
Their Teachers," Journal of Educational Research, (October,
1968), p. 87.
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pattern of attitudinal change by grade. In most cases the
means progress in the direction of the more unfavorable re-
sponse and show an increase in the unfavorableness of the
ratings from grade 7 to 1l2.

The second part of the study was a factor analysis
of the scores of the entire population. Factor I appears to
have the attributes of a general evaluative factor. It
accounts for 39.44 percent of the total variance and is the
largest factor. Factor II appears to be a Teacher Success
factor because the scales reveal teacher activities which
make for teaching success or failure. Factor II accounts for
5.17 percent of the total variance. Gulo had difficulty
naming FactorﬂIII because it was composed of what appeared
to be two separate components. Factor III was in part made
up of personality variables such as "responsible," "adjusted,"
"normal," and in part made up of scales having to do with how
the teacher relates to students, e.g., "thoughtful," "easy
to get along with," and "appreciative attitude to students."
It was tentatively called a teacher-adjustment factor.

One of the prominent conclusiéns of Gulo's study was
the strong positive endorsement of the teacher concept. The
second most prominent conclusion was drawn from the factor.
analysis of all data which revealed three factors. They
reflected perceptions of the teacher as primarily viewed, as

well as scrutiny on the part of the subjects.
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Horn, in 1967, published an article that discussed
subjectivity in factor analysis.1 The basic question asked
in the study was: What confidence can we have in a factorial
solution which is arrived at by means of a subjective rota-
tional procedure? The problem was one of determining the
extent to which meaningless variables can be found to yield
up a meaningful factorial solution when such procedures are
used.

Seventy-four random variables, each based uponlN of
300 and drawn from a normally-distributed ropulation of real
numbers, were separately generated. The intercorrelations
for the 74 variables were obtained and the resulting matrix
was initially factored by a principal axes procedure. The
number of factors was estimated at 21 and factoéoring proceeded
iteratively to determine communalities such that all one
calculation differed by less than .01 from corresponding
communalities obtained on the immediately following calcula-
tion.

The study aimed to demonstrate that by use of sub-
jective rotational procedures, random, completely nonsensical
variables could be made to define what seemed to be meaning-
ful factors. Seventy-foﬁr random variables for an N of 300

were generated, arbitrarily named, intercorrelated, factored

1John L. Horn, "On Subjectivity in Pactor Analysis,"
Educational and Psychological Measurement, XXVII (No. 4,
1967), p. 8l1.
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and rotated into a best approximation to an hypothesis factor
matrix. The resulting factors were found to be quite inter-
pretable and to have high hyperplane counts, although com-
munalities and factor loadings were lowe.

Kerlinger, in 1967, reported the results of his study
on the factor structure and content of perceptions of desir-
able characteristics of teachers.l The basic questions asked
in the study are:

1. What factor or factors underlie perceptions of
the desirable traits of teachers, and what is the nature
of the factor structure of such perceptions?

2. Are the factor structures behind perceptions
of desirable traits of teachers and the factor arrays
associated with the factor structures invariant over
different samples?

The first question implies the number of factors, the
structure of the factor space, the content of the factors,
and the relations among the factors. The study used 90 items
selected from a pool of 350 to 400 traits originally culled
from the Allport-Odbert list of some 18,000 traits on the
basis of their relevance to the teaching function. The items
were administered to five samples, each consisting of teach-
ers or graduéte students of education or both. The data

collected were analyzed by first computing an intercorrela-

tion matrix and then factor analyzed by the principal axes

lFred N. Kerlinger, "The Factor Structure and Content
of Perceptions of Desirable Characteristics of Teachers,"
Educational and Psychological Measurement, XVII (No. 4, 1967),
p. 643.
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method. The analysis of the data items produced three clear
factor arrays. Four psychologists of recognized competence
in the study of teacher characteristics were asked to judge
the arrays. Although different words were used, the judge-
ments in essence agreed with each other: "Person-Oriented,"
"Affective Merit,'" "Humane," and "Positive Social Reinforce-
ment" were the expressions used to describe Factor A. The
Factor was labeled "Positive Person Orientation.'" The judges'
categorizations of Factor B were: "Responsibility-Orientation,"
Managerial Merit," "Systematic-Orderly," and "Organization
for Task Accomplishment.!" The factor is named "Systematic
Task Organization.'" Factor C was called by the judges "Func-
tional Flexibility." It included such items as: "Divergent
Thinking," "Motivational Merit," "Creative-Surgent,'" and
"Freedom from Functional Fixity."

Kerlinger, in his conclusions, states that his study
tentatively identified three principal factors underlying
perceptions of desirable traits of teachers. He believes
that to tell what an effective teacher is like requires, for
an understandable answer, knowledge of the judges basic edu~
cational orientation and knowledge of the underlying criteria
he is using in making the judgements.

Dziuban and Elliott, in 1968, completed a study in

which they analyzed urban disadvantaged children's interests
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by means of factor analysis.1 One aspect of the study was
a survey of students' interests as measured by the "What I
Like To Do" inventory. The published norms, developed on
3,803 urban and rural pupils, represented nine geographic
regions in the United States. The study by Dziuban and
Elliott investigated performance of educationally disadvan-
taged students to determine if they responded similarly to
the published norms on the eight scales: (1) art, (2) music,
(3) social studies, (4) active play, (5) quiet play, (6) man-
ual arts, (7) home arts, and (8) science.

The inventory was administered by the authors to 223
students in grades four through seven in schools in disadvan-
taged areas during November, 1967. The means of the disad-
vantaged students were compared with the published norms and
their scale scores factor analyzed. Unity was utilized in
the diagonals of the correlation matrix. The analysis, using
the BMDO3M Factor Analysis computer program, yielded eight
factors which were rotated through six iterative cycles.

The results were significant in that, while the dis-
advantaged students received lower scores, the manifest in-
terests were.in consonance with the national norms. In the
case of each factor, one of the inventory's scale scores

emerged as contributing decisively more to that factor than

1Charles D. Dziuban and Jess P, Elliott, "A Factor
Analysis of Urban Disadvantaged Children's Interests," Edu-~
cational Leadership, (November, 1968), p. 161l.
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any other scale score. The authors concluded that the instru-
ment does adequately sample interest levels of disadvantaged
children in grades four through seven. It was further con-
cluded that while there is a difference in the level of
response on each scale, there is no significant discrepancy
in the interaction of interests of disadvavtaged pupils and
those of the norm group.

Walberg, in 1967, completed a study in which he at-
tempted to identify the dimensions in which prospective
teachers conceive themselves in the role of teacher.l The
study was based on a sample of 1,009 women enrolled in a
teacher training program at Illinois Teachers College in
Chicago who responded to the Tatso Questionnaire in large
1ecture'sessions. The 26 scale items included in this study
were the 7-point Semantic Differential format. The responses
to the 26 scale items by the 1,009 women were intercorrelated
and the resulting matrix was subjected to a principal com-
ponent's factor analysis. The author identified five factors,
all of which appeared to be interpretable. Eighteen of the
26 scale had loadings of .45 or higher on one of the rotated
factors. The first factor accounts for about 32 percent of
the total wvariance among the 18 scale items and combines what

appears to be two clusters of meaning which are labeled

lHerbert J. Walberg, "The Structure of Self-Concept
in Prospective Teachers," Journal of Educational Research,
(October, 1967).
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"Neatness" and "Brightness." The second factor accounts for
31 percent of the variance and also appears to have two mean-
ings that were labeled "Stability" and "Goodness." Walberg
pointed out the fact that women who rate themselves clear,
sure, and strong also rate themselves good, happy, and
familiar. When the ratings for the two aspects of thé first
two factors were totaled and correlated, the strength of the
associations between the separate clusters became even more
apparent as the correlations between neatness and brightness
and between stability and'goodness were .652 and .848. The
third, fourth, and fifth factors accounted respectively for
17, 12, and 7 percent of the common variance.

Walberg concluded his study by suggesting that stu-
dent teachers do not see themselves in the same dimensions
that pupils see teachers, nor do they see themselves in the
same dimensions as they see school teachers in general.: Edu—
cation students first think about school teachers in terms
of their general goodness and second in terms of the wvarious
forms of rigidity. When student teachers rate themselves in
the role of teachers, they invoke the pupil-centered dimen-
sions of empathy and competence, but mingled with these fac-
tors are the overtones of emotional reserve and intellectual
caution found in the conventional stereotype of the teacher.

Randall, in 1967, used the factor anal?sis approach

in an attempt to describe effective administrative
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behavior.l The author investigated relationships among the
following areas: Problem-attack behavior of junior high-
school principals as described by the principals' teaching
staffs, as indicated by principals' responses to simulated
problems, and as rated by central staff groups. The instru-
ment used to obtain behavior-descriptions of the principals
from teachers was the Problem-Attack Inventory. A second
method of studying behavior of the principals was based on
having a principal report his own behavior in terms of re-
sponses to simulated-problem materials.

The data was subjected to factor analysis and re-
vealed four factors. The factor analysis was accomplished
by means of a computer program which extracted a matrix of
principal axes factor loadings from an item intercorrelation
matrix and carried out a varimax rotation of the principal
axes to yield factors with eigenvalues greater than unity.
Factor I was characterized by serious, definitive actions
and a sensitivity to problem-situations. Factor II was
characterized by actions focused on problems primarily in-
volving parents, curriculum, and teachers. Factor IITI was
characterized by behavior of a clerical nature, a lack of
awareness of problem~situations, and an avoidance of prob-

lems that involve teachers. Factor IV was characterized

lRobert S. Randall, '"Problem-~Attack Behavior and
Effectiveness of Selected Junior High School Principals in
Texas," Journal of Educational Research, (December, 1967),
p. 169.
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by an avoidance of decision-making of problems involving
students.

The analysis of responses revealed that the princi-
pals did respond differently to each conflict, however, no
pattern could be aetermined that related to the other data.
Randall concluded that in general, correlations between
effectiveness ratings and the four factors of problem-attack
behavior were not statistically significant.

Brown, in 1967, completed an analytical study of
reactions to leadership.,1 The conceptual basis for the study
rests chiefly in Stogdill's theory of role differentiation
and group achievement, which suggests such factors as toler-
ance of uncertainty, tolerance of member freedom of action,
integration of the group, reconciliation of conflicting de-
mands, predictive accuracy, and persuasiveness as significant
variables in the leadership phenomenon. Four other behaviors
indicated by earlier empirical research-role assumption,
production emphasis, orientation toward superiors, and repre-
sentation of group interests--were also included in the study.
The twelve scales mentioned above are included in Stogdill's
Leader Behavior Description Questionnaire Form XII.

The questionnaire was administered to 1,551 teachers
in 170 schools in Alberta, Canada. The data were secured

only from the teachers and not from any principals.

lAlan F. Brown, "Reactions to Leadership," Educational

Administration Quarterly, (Winter, 1967), p. 62.
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From an intercorrelation matrix, a factor analysis
using a principal axes factor solution was performed. The
solution called for the extraction of six factors of which
only two were found to be significant or had eigenvalues
greater than unity. In order to separate the factors more
clearly, a two-factor varimax rotation was performed. The
two factors together accounted for 76 percent of the total
test variance.

Brown emphasized that no attempt was made to pre-
condition the factor solutien, nor was the rotation directed
to conform to any particular leadership theory. The vari-
ables found in Factor I were identified as clearly defining
perceived leader behavior that responds to the needs of the
school system. It was an institutional factor, which the
author labeled as System-Oriented Leadership. The variables
found in Pactor I are Production Emphasis, Initiating Struc-
ture, Representation, Role Assumption, Persuasion, and
Superior Orientation. The variables that make up Factor II
are Tolerance of Freedom, Tolerance of Uncertainty, Considera-
tion, Demand Reconciliation, Integration, and Predictive
Accuracy. Factor II was identified as a measure of perceived
behavior that responds to the needs of staff members. It is
an interpersonal factor and was labeled as Person-Oriented
Leadership.

In Brown's study, administrative outputs were inter-

preted in terms of (1) teacher satisfaction, (2) confidence
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in the principal, and (3) school performance estimate. By
using multiple linear-regression analysis, each output
criterion was tested against leadership variables in terms
of (1) each of the 12 standardized subscale scores, and
(2) system and person factor scores. The results clearly
indicated that teacher satisfaction and confidence in the
principal are sensitive to the perceived leadership of the
school, but teachers' estimate of the school's performance
is not. It was further evident that output criteria are
most sensitive to variations in those leadership subscales
that cluster about the middle of the system-person continuum.
In general, these refer to activities that respond to the
need for an effective transaction between the institution and
the person.

Teacher preference between the two general factors
was uncertain. School staffs appear to express reactions of
high satisfaction and strong confidence in the principal, who
in leadership situations are strong on either factor. Weak-
ness on both factors or weakness on one without corresponding
strength on the other is thought to generate reactions of low
teacher satisfaction and low estimates of principal effective-
ness.

The statistical and conceptual structure of leader-
ship developed by Brown has quite recently received compel—
ling support from a study conducted independently by Keith

Punch at Ontario Institute for Studies in Education, whose
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factor analysis of the Leader Behavior Description Question-
naire Form XII data from 48 Ontario elementary schools turned
up the same two factors with substantially the same subscale
loadings on each factor as did the analysis of the 170
Alberta schools included in the Brown study.,l

Parquhar, in 1968, reported the findings of a re-
search study that applied factor analysis to selected data
to determine the effects of the existence of Catholic schools
upon the operations of public schools, as perceived by public
school superintendents gnd principals in "Medium-sized" U.S.
cities.2 An attempt to approach an understanding is repre-
sented by a study which was conducted during 1966 by two
staff members of the Midwest Administration Center at the
University of Chicago. This research explored certain aspects
of the societal effects of nonpublic schools in selected
cities and the effects of the existence of nonpublic schools
upon the operation of public schools in those cities. For
the purposes of their analysis the authors defined nonpublic
schools as being classified into two structurally-oriented
categories: (1) systemic schools as those which are members
of a national religiously supported system of schools, and

(2) independent schools as those which operate independently

lipid., p. 73.

2Robin H. Farquhar, "The Public School Administrator
Views The Catholic School~-Or Does He?" Educational Admin-
istration Quarterly, (Autumn, 1568), p. 2.
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of any formal educational system. While the effects on pub-
lic schools of both of these major types of nonpublic schools
were investigated by Farquhar, his report was limited to a
report of findings related to systemic school effects.

A comprehenéive list of postulated effects was devel-
oped primarily through a rather thorough review of the rele-
vant literature, including research reports, standafd tests,
judicial dicta, and supplemented by discussions with scholars
and administrators knowledgeable in the problem area. The
result was a list of 23 postulated effects which the re-
searcher gave descriptive names and arranged alphabetically
by name on an opinionnaire.

A sample of public school administrators to whom the
final version of the opinionnaire was administered was limited
to those in cities with populations ranging from 100,000 to
200,000 according to the 1960 United States census, primarily
because it was believed that these cities were large enough
to exhibit many of the problematic characteristics of urban-
ization yet small enough that their public school administra-
tors were likely to be aware of nonpublic school effects as
they operated throughout the cities. A total of 218 public
school administrators in 41 cities constituted the partici-
pants in the study.

The opinionnaire data were subjected to a variety of
statistical analyses. Thevmeaﬁs were computed for scores on

each of the postulated effects, these effect scores were
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factor analyzed utilizing the principal component's model.
Varimax convergence was achieved after 11 rotations and 6
common independent factors emerged which accounted for 57.5
percent of the total effect-score variance. Scores on each
of these factors were then computed for each respondent, and
these factor scores were related to a variety of personal and
situational variables by means of t-test, f-test, and chi-
square tests applied at the .05 level of statistical confi-
dence.

The central perceptual tendencies reflected in the
six factors which emerged from the principal components
analysis were determined by examining those effects which
loaded at a high or moderate level on each factor. Farquhar
named and defined operationally the six factors as follows:

Valued-Alternative Factor (Associative, Color-Separation,
Dumping, and Escape)--The quality of systemic schools
is sufficiently high that they attract desirable pupils
and staff members, and both programs and personnel in
the public schools tend, as a consequence, to be of
lower quality than they might be if systemic schools
did not exist.

Community~Dissension Pactor (Divisive, Inhibition, and
Pauper-School )--Systemic schools create cleavages
between public and non—publlc school proponents, with
the result that programs in and support for the public
schools suffer.

Special-Interests Factors (Competitive, Escape~Value,
and Pilot-School)--In catering to clientele who are
dissatisfied with the public schools, systemic schools
relieve the public schools of some problems and con-
tribute significantly to educational advances, but they

also create problems for the public schools in terms of
program development.
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Inferior-Quality Factor (Depressant, Federal, Foil, and
Inferiority)--The educational programs provided by
systemic schools are inferior, partly for financial
reasons, to those provided by the public schools.
Mixed-Blessing Factor (Relief)-~While substantial
systemic school enrollments afford the public schools
some financial relief, dysfunctional outcomes also
result, particularly in the areas of financial and
moral support and pupil personnel.
Pupil-Enrichment Factor (Superiority and Supplementary)=-
Systemic schools have developed programs which have
enriched the education of the public school students
who were -enrolled in them.

While the interpretation of factors was relatively
simple statistically, substantively some of them appear rather
complex. One apparent reason for this is that although par-
ticipants were asked to respond in terms of the effects' per-
ceived impacts upon public school operation, their responses
appeared to cluster more in relation to the effects' perceived
sources in the Catholic schools. The author believes that
the participants‘ views of what Catholic schools are like,
rather than their perceptions of how public school operations
are influenced, may have been primarily reflected in their
responses.

Shoemaker, in 1967, at a national meeting of School

Business Officials remarked that administrators must make

our systems serve us and not we the system;2 It is important

 1pid., p. 9.

2Paul Shoemaker, "Observations on Integrated Data
Processing As A Management Tool," Annual Volume of Proceedings,
Addresses, and Research Papers of the National Association of
School Business Officials, 1967, p. 325.
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that we determine what is essential to know and distinguish
and disengage it from what is merely useful or nice to know.
He believes we must use considerable imagination in devising
means to obtain all the necessary, relevant and timely infor-
mation economically throughout the district's total opera-
tions.

Ramseyer in his writings on the computer and educa-
tional administration states that many of the controversial
situations in our large institutions occur because of the
tremendous increase in the number of variables and the amount

of data that must be dealt with.t

The greatest single factor
in the changing role of an administrator in a computerized
system appears to be the manner in which he relates himself
and his staff to the beneficial and productive aspects of the
computer. The unique achievement of the computer is that it
enables the administrator to clear away some of the uncertainty
that surrounds him, to subtract some of the variables from
the circumstances that fret him and change ill-structured and
inherently insoluble problems into well-structured and solu-
ble ones. Ramseyer believes that administrators will have

to rely less on hunches and intuition and more on analysis.

"Hoy in his writings in educational administration

mentions a new approach in the sociology of complex

lJohn A. Ramseyer, Computer Concepts and Educational
Administration (University of Iowa: Iowa Educational Infor-
mation Center, 1966), p. 135.
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organizations.l There appears to be an emerging interest in
the study of the relationship between the organization and
its external environment. The analysis of organizations and
their environments, with emphasis on the interlock of the
two, provides an interesting conceptual reference for begin-
ning to study and analyze relationships between the organiza-
tion and external social units, an area of organizational
study that has been neglected for most kinds of organizations,
including the public schools.

In terms of attacking the organizational information
problem, Diebold believes that it is no longer necessary to
think in terms of individual machines; instead, for the first
time, it is practical to look at an entire production or
information-handling process as an integrated system and not
as a series of individual steps.2 On the one hand are the
automatic producers of material objects and, on the other
hand, the sophiséicated analyzers and interpreters of complex
data. In the middle zone are the mixed systems in which com-
puters control complicated processes on the basis of inter-
pretations that they make of data automatically fed to them

about the environment.

lWayne K. Hoy, "Essay Review," Educational Adminis-
tration Quarterly, (Autumn, 1968), p. 92.

2Donald N. Michael, Cybernation: The Silent Conguest
(santa Barbara: Center for the Study of Democratic Institu-
tions, 1962), p. 5.
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The theory and practice of cybernetics underlie all
systematic design and application of automation and computers.l
Cybernated systems perform with a precision and a rapidity
unmatched in humans. Dechert believes that cybernetics teday
possesses great relevance for the social scientist.2 It has
begun to provide conceptual tools of the greatest importance
for the analysis of complex systems and their interrelations.
It establishes a focus on the critical importance of control
and communications relations and on individual and institu-
tional modés of perception and values.

Cybernated systems can provide more potent informa-
tion than merely rapidly produced summaries and tabulations
of data. They can quickly provide information on relations
among data and also provide information in the form of extrapo-
lations of the consequences 6f specific strategies and the
probabilities that these consequences will arise.3 The
United States Government has introduced cybernated systems
in many areas of management. Business and industry appear
to be introducing cybernated systems into their organizations
as quickly as they can adapt to the new technology. The

importance of cybernated systems to the social scientist in

lIbid., p. 6.

2Charles R. Dechert, The Social Impact of Cybernetics
(Notre Dame: University of Notre Dame Press, 1966), p. 34.

3Michael, op. cit., p. 34.
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his search to better understand our social organizations

appears to be of increasing value.

Summarz

Factor analysis as developed by the behaviéral scien-
tist has made inroads into the repertoire of used methods by
the social scientists in their attempt to identify relation-
ships that exist in our social organizations. It appears
that today's educational researcher is not content to prove
that a relationship between variables exists but wants to
know the strength of the relation, the precise gquantitative
form, and even more fundamentally, the precise conceptualiza=-
tion of the "factors" involved.

Automation and the development of efficient computers
have placed the handling of organizational information in a
new perspective. Cybernated systems that make it'possible
to analyze very large amounts of datafby means of large-scale
input-output matrices, network analysié, factor analysis,
simulation, etc., are being used in increasing numbers by
business and industry.

The literature seems to indicate that the administra-
tor of tomorrow must be able to effectively capitalize on the
beneficial and productive aspects of the computer. The edu-
cational administrator's success will depend on his ability
to derive from the available information the relationships that
exist among the data with which he is called upon to make

decisions.



CHAPTER III

DESIGN AND METHODOLOGY

Introduction

This study was designed to ascertain if there is a
high degree of correlation among the educational data which
administrators are reporting to the State Department of Edu-
cation. One of the major purposes of this study was to
identify areas in which the dimensions of educational data
could be tentatively identified in terms of shared variance.
This study was also designed to explore the possibilities of
factor analysis in the reduction of educational data that
educators must deal with by identifying not only the data
that show a high correlation but also the strength of the
relation. A basic motivation of this study was the belief
that a more concise understanding of the relationships that
exist among the data being used by the local school districts
in reporting to the State Departmenf of Education might pro-
vide a more accurate assessment of the total educational
program.

This chapter will identify the charactefistics of the
schools included in the study, the nature of the data selected
for analysis, and the method used in this analysis.

55
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Public School Systems

The school system population of this study included
all the 170 Oklahoma school systems having an average daily
attendance of 500 or higher, and offering programs through
the 12th grade for the school year 1967-68. School Systems
ranged in average daily attendance from a low of 500 to a
high of 66,978. This provided a sample which was manageable
in that data could be collected within reasonable 1iﬁits of
time and expense, and was sufficiently large to érovide data
broadly representative of those encountered in the operation

of the schools of the state.

Data To Be Analyzed

The purpose of this study was to determine if there
is a high degree of correlation existing among the educa-~
tional data which administrators are reporting to the State
Department of Education. The data reported to the state edu-
cational agency by local school districts relates to a wide
variety of school activities.

The data selected for analysis in this study were
taken from the following reports: the (1) Annual School Dis-
trict Expenditures Report, (2) Annual Personnel Report,

(3) Annualetatistical Report, (45 Estimate of Needs, (5) Ap-
plication for Accrediting, and (6) District Transportation
Reports, as filed with the State Department of Education for

the 1967-68 school year. The information on these reports
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was selected for further analysis because the data represents
a pool of information which educators use mos£ often in de-~
scribing public schools and because it has been identified
by officials at the state level as being of sufficient impor-
tance that most of it is recorded on computer tape. Also,
the information included in the above-mentioned reports was
selected because the information appeared to be used exten-
sively in the planning of new activities and in the evalua-
tion of existing programs.

Much of the data selected was recorded on computer
tape at the Statistical Services Section of the Oklahoma
State Department of Education. That information which was
not recorded on computer tape was secured from the -various
reports filed by the individual school districts.

Lists of the items selected from each of the six
reports indicated above are given in Figures 1 through 4. A

description of each item follows each tabular presentation.

Data Derived From School District Expenditure Reports
Data derived from school districts expenditure reports
to the State Department of Education are identified in Figure
l. The total of each item selected was reduced to a manage-
able size by dividing the total average daily attendance in
grades one through twelve into the total expenditure reported
for each item. This calculation was performed for each of

the 170 school districts included in the study.
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FIGURE 1

DATA DERIVED FROM SCHOOL DISTRICT EXPENDITURE REPORTS

A.

1.
2.
3.
4.

5.
6.
7.
8.
9.

10.
11l.
12.
13.
14.

15"

16.

17.

20.

Expenditures
Expenditures
Expenditures
Expenditures
per ADA
Expenditures
Expenditures
Expenditures
Expenditures
Expenditures
ADA
Expenditures
Expenditures
Expenditures
Expenditures
Expenditures
Expenditures
Expenditures

for
for
for
for

for
for
for
for
for

for
for
for
for
for
for
for

General Fund Expenditures

Administrative Salaries per ADA
Administrative Services per ADA
Instructional Salaries per ADA
Library and Audio-Visual Materials

Teaching Supplies per ADA
Instructional Services per ADA
Attendance Services per ADA
Health Services per ADA

Pupil Transportation Services per

Operation of Plant per ADA
Maintenance of Plant per ADA
Fixed Charges per ADA

Student Body Activities per ADA
Community Services per ADA
Capitol Outlay per ADA

General Fund per ADA

Building Fund Expenditures

Expenditures for Erection of New Building per ADA
18. Expenditures for Remodeling and Repair per ADA
19. Expenditures for Purchase of Furniture per ADA

Sinking Fund Expenditures

Total Debt Service Expenditures from Sinking Fund

per ADA

The following descriptions of the items included in

Pigure 1 are summaries of the state guidelines used by all

public school administrators in Oklahoma when reporting
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school district expenditures.1

Expenditures for administrative salaries include all
costs for the supervision of those activities which have as
their purpose the general regulation, direction, and control
of the affairs of the school district that are system wide
and not confined to one school, subject, or narrow phase of
school activity. Expenditures are prorated when administra-
tors also teach in proportion to the time spent in teaching.

Expenditures for administrative services include
salaries and other expenses for administration. Administra-
tive services consist of those activities which have as their
purpose the general regulation, direction, and control of the
affairs of the school district that are system wide.

Instructional salaries include the full~time salaries
and prorated portions of salaries of principals, assistant
principals and other personnel performing the functions of
a principal. Salaries of consultants, supervisors, teachers,
special education teachers, substitute teachers, part-time
teéchers, librarians, audiovisual personnel, guidance per-
sonnel, psychological personnel, television instructional
personnel, secretaries, secretarial and clerical assistants,
and teacher assistants or aides are all included in this ex-

penditure account.

-

State Board of Education, Finance Division. The
School Finance, Transportation and Activity Fund Laws Tnclud-
ing the State Board of Education Regulations for Administra-
tion and Handbook on Budgetlng and Business Management.
Oklahoma City: the Board, 1967.
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Expenditures for library and audiovisual materials
include the cost of purchasing library books, periodicals and
newspapers, audiovisual materials, and other school library
expenses. Expenditures for library services to-public'schools
in lieu of maintaining a school library and expenditures for
school library supplies such as paper, pencils, index cards,
and other office supplies are included in this account.

Expenditures for teaching supplies include the total
cost for all supplies which are actually or constructively
consumed in the teaching-learning process, including freight
and cartage on them. Tests, chalk, paper, test tubes, ink,‘
pencils, paints, crayons, etc., are examples of those supplies
which are recorded in this account.

Expenditures for instructional services are the cost
of those activities dealing directly with or aiding in the
teaching of students or improving the quality of teaching.
Included in this account are the cost of salaries for instruc-
tion, textbooks, school library and audiovisual materials,
teaching supplies, and miscellaneous expenses for instruction.

Expénditures for attendance services include the cost
of those activities which have as their pfimary purpose the
promotion and improvement of children's attendance at school
through enforcement of compulsory attendance laws and other
means. The salaries for attendance personnel, secretarial
and clerical personnel, cost of travel expense, and miscella-

neous supplies are recorded in this account.
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Expenditures for health services include the cost of
those activities in the field of physical and mental health
which are not direct instruction. These activities consist
of medical, dental, psychiatric, and nurse service in the
nature of inspection, treatment, weighing, etc. Under this
account are recorded expenditures for all health services for
public school students and employed personnel, including
examinations prior to employment. The cost of the administra-
tion of health services provided for children in anticipation
of their énrollment for the first time is also recorded in
this account.

Expenditures for pupil transportation services in-
clude the cost of those activities which have as their pur-
pose the conveyance of pupils to and from school activities,
.either between home and school or on trips for curricular or
co-curricular activities. Included in this account are ex-
penses such as salaries for pupil transportation, contracted
services and public carriers, replacement of vehicles, pupil
transportation insurance, expenditures in lieu of transporta-
tion, and expenses for the operation and maintenance of
district-owned pupil transportation vehicles.

Expenditures for operation of plant include the cost
of those activities concerned with keeping the physi¢a1 plant
open and ready for use. These activities include cleaning,
disinfecting, heating, lighting, communications, power, moving

furniture, caring for grounds, and such activities as are



62
repeated somewhat regularly on a daily, weekly, monthly or
seasonal basis. Operation of plant does not encompass the
repairs and replacements of facilities and equipment.

Expénditures for maintenance of plant include the
cost of those activities that are concerned with keeping the
grounds, buildings and equipment at their original condition
of completeness or efficiency, either through repairs or by
replacement of property. Expenditures in this account in-
clude salaries for maintenance of plant, contracted services
for maintenance of plant, and miscellaneous expenses necessary
for purchase of supplies and material used in the maintenance
of plant.

Expenditures for fixed charges are those expenditures
of a generally recurrent nature which are not readily alloca-
ble to other expenditure accounts. Examples of expenditures
from this account would include school district contributions
to employee retirement, insurance and judgements, rental of
land and buildings, interest on warrants, and refunds on
money received.

Expenditures for student body activities include the
cost of those activities which provide a direct and personal
service for public school pupils. Interscholastic athletics,
entertainments, publications, clubs, bank, orchestra, and any
other activity managed or operated by the student body under
the guidance and direction of adults are not a part of the

regular instructional program.
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Expenditures for community services include the cost.
of those services provided by the school district for the
community as a whole or some segment of the community, ex-
cluding public school and adult education programs operated
by the school district. Expenditures in this account are
recorded under the headings recreation, civic activities,
public libraries, custodial and detention care of children,
welfare activities, and services provided non-public school
pupils as authorized by Oklahoma law.

Expenditures for capital outlay include those actions
which result in the acquisition of fixed assets or additions
to fixed assets. This account includes expenditures for land
or existing buildings, improvements of grounds, construction
of buildings, additions to buildings, remodeling of buildings,
and initial or additional equipment. The salariles and other
expenses of school district employees, such as architects and
engineers, who are hired or assigned to capitel improvement
projects, are recorded in this account.

Expenditures from the general fund, as defined by the
Oklahoma State Constitution, are limited to those moneys
which may legally be used for current expense purposes within
a fiscal year, and an appropriation may be made therefrom for
capital outlay.:L The general fund total used in this study

included all of those accounts listed in the School District

1School Laws of Oklahoma, 1967, Art. I, Sec. 19.
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Expenditures Report and the total amount spent in the Capital
Outlay account.

The Building Fund, according to Oklahema School Law,
consists of all moneys and interest and profits therefrom
derived from the proceeds of a building fund levy of not to
exceed five (5) mills in any year, voted by the people of a

school district.1

The law states that all money derived from
a building fund levy shall be deposited in a single account
which may be used for erecting, remodeling or repairing of
school buildings, and for purchasing of furniture.

Expenditures for erection of buildings include such
costs as professional services for sites, sites and site
additions, improvements to sites, salaries and wages, social
security, professional services for buildings, and new build-
ing or building additions.

Expenditures from the account of remodel and repair
of buildings include such costs as contracts for remodeling,
salaries for the repair of buildings, contracted services for
the repair of buildings, social security, social security
administrative charge, and employee insurance.

Expenditures for furniture and equipment include
costs for professional services for equipment. From this
account furniture for administration, instructioen, attendance

and health services, pupil transportation, operation of plant,

1School Laws of Oklahoma, 1967, Art. I, Sec. 20.
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maintenance of plant, food services and student body activi-
ties, community services and investment property may be
purchased.
Expenditures from the sinking fund for debt service
include the cost of interest paid on bonds and judgements and
commissions paid to fiscal agencies. The total expenditure

for this account does not include bond payments.

Data Derived From The Annual Personnel Reports

Data derived from school district annual personnel
reports to the State Department of Education are identified
in FPigure 2. The total of each item selected, with the excep-
tion of those dealing with average salary, was reduced by
calculating the number listed per 100 average daily attendance
in grades one through twelve. This calculation was performed
for each of the 170 school districts included in the stﬁdy.

The total number of professional personnel employed
by each school district is defined in this study to include
all personnel listed on the Annual Personnel Report. The
positions lisfed are administrator, elementary teacher, secon-
dary teacher, counselor, supervisor or consultant, librarian,
adult education, etc. Maintenance personnel, bus drivers,
cooks and clerical personnel are not listed in this category,
but they are listed as non-teaching staff.

The average salary of all professional personnel is
the average salary of all professional personnel listed on

each school district's Annual Personnel Report. This average
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includes the salary of the administrators, classroom teachers,

librarians, special education teachers, etc.

FIGURE 2

DATA. DERIVED FROM THE ANNUAL PERSONNEL REPORTS

1. Total Number of Professional Personnel per 100 ADA

2. The Average Salary of all Professional Personnel

3. Total Number of Administrators per 100 ADA

4. The Average Salary of Secondary School Principals

5. The Average Salary of Elementary School Principals

6. Total Number of Vocational Teachers per 100 ADA

7. Total Number of Supervisors and Consultants per
100 ADA

8. Total Number of Counselors per 100 ADA

9., Total Number of Librarians per 100 ADA

10. Total Number of Nurses per 100 ADA

11. Total Number of Special Education Teachers per
100 ADA

12. The Average Salary of Professional Personnel with
Bachelors Degree '

13. The Average Salary of Professional Personnel with
Masters + Degree

14, Total Number of Professional Personnel with "0
Years Experience per ADA

15. Total Number of Professional Personnel with Masters
Degree or Above per 100 ADA

The total number of adminiétrators in each district
includes all of the personnel reported on the anﬁual report
as having some administrative responsibilities. Included in
this total are administrative assistants and assistant teach-
ing principals.

The average salary of secondary principals is defined
as the average salary of the personnel listed on the Annual
Personnel Report as being secondary school principals. In

a majority of the school districts there was only one principal,
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and the salary listed for that position was the average.
Many of the smaller school districts had a teaching princi-
pal, but no attempt was made to prorate the administrative
salary.

The average salary of elementary school principals
is defined as the average salary of all the elementary prin-
cipals employed by a school district. This average salary
does not differentiate between non-teaching and teaching
principals. | |

The total number of vocational teachers listed for
each schecol district includes only those listed by the home
schools. The vocational teachers employed in Area Vocational-
Technical School operated by a single school district are not
included in this total. In a large percentage of the school
districts only one vocational agriculture teacher and one
‘home-economics teacher were listed.

‘The total number of supervisors and consultants em-
ployed by each district was reported as shown on the person-
nel report. It is recognized that some of théEE“éGEEEVisors
and consultants may have been performing some administrative
duties, but for this study those persons reported as super-
visors and consultants were counted as full-time supervisory
or consultative personnel. Only 23 school districts reported
employment of personnel in the positions of‘supervisor and

consultant.-
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The total number of counselors listed on the Annual
Personnel Report was the total used for this study. In many
of the smaller schools the counselor may have been teaching
one or two classes, but this did not appear on the report.

The total number of librarians listed on the person-
nel report was the total used for this study. There were 103
schools who listed at least one full-time librarian. It must
be recognized that in some‘schools a classroom teacher might
have been devoting one or two class periods each day to
library supervision, but this did not appear on the report.

The total number of nurses listed for each school
district was limited to the number reported on the personnel
report. There were twenty-five school districts who reported
the employment of at least one full-time nurse. It should
be pointed out that some counties have a county health pro-
gram and that a registered nurse makes regular Qisitsvto each
school in those counties,

Special education teachers listed for each school are
those defined and listed on the personnel report as perform-
ing teaching duties designated as special education. There
were 95 school districts which reported employing a special
education teacher for at least a fraction of the day.

The average salary of professional personnel with a
Bachelor's Degree includes all personnel listed with the
Bachelor's Degree on the Annual Personnel Report. Included

in the average listed for each school may be individuals with
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fifteen years experience, individuals in administrative posi-
tions, individuals beginning their first year teaching, etc.,
but they all have as their highest degree earned a Bachelor's
Degree.

The average salary of professional personnel with a
Master's Degree or above is defined as all personnel listed
on the Annual Personnel Report Qitb the Master's or Doctor's
Degree regardless of position or number of years experience.
This average may ihélude some personnel with Doctor's Degrees -
‘and more than fifteen years teaching experience, but it may
also include some personnel who have a Master's Degree and
are beginning their first year of teaching.

The total number of professional personnel with "O"
years of experience includes all personnel, regardless of
degree earned or position held, listed on the Annual Personnel
Report as beginning their first year of public school work.

"The total number of professional personnel with Mas-
ter's Degree or above may include a beginning classroom
teacher and it may include a supervisor or consultant with a
Doctor's Degree. The number of years of experience does not
enter into this item. The purpose of this item is an attempt
to measure the different levels of educational preparation

of the different school districts.
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Derived and Selected Data From the
Annual Statistical Report

Derived and selected data from the Annual Statistical
Report are identified in Figure 3. The items were not all
recorded on computer tape and therefore had to be secured by
looking at the source document as filed by each school dis-
trict. Item numbers 1, 5, 6, and 7 were avallable on computer

tape and were secured by a computer print-out.

FIGURE 3

DERIVED AND SELECTED DATA FROM THE
ANNUAL STATISTICAL REPORT

l. Total Average Daily Attendance in Grades One
Through Twelve

2. Total Number of Students Transported per 100 ADA

3. Total Number of High School Graduates per 100 ADA

4. Total District Enrollment

5. Total Number of Full~time Secretaries and Clerks
per 100 ADA

6. Total Number of Full~time Plant Operators per
100 ADA

7. Total Number of Full~time Non-teaching Staff
per 100 ADA

The total average daily attendance in grades one
through twelve is determined by taking the total days atten-
dance of all students in those grades who meet the legal
requirements of Oklahoma School Law and dividing this number
by the total number of days school was in session. Those
students in kindergarten, headstart, underage tuition, etc.,

are not included in this total.
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The total number of students transported is defined
as the average daily attendance of all transported students
in legal attendance and on which state aid may be paid. It
should be recognized that many students living less than one
and one-half miles from school may be transported but cannot,
according to state law, be used in calculating state aid
and, therefore, would not show up in the totals used in this
study.

The total number of high school graduates includes
all those students in a school district who are reported on
the Annual Statistical Report as having graduated from the
twelfth grade.

The total district enrollment in grades one through
twelve was the total used for each school district included
in this study. Enrollment is defined as the recording of the
name of a child on a class roll. Total enrollment for the
1967-68 school year is the total number of students who were
enrolled regardless of the length of attendance in that par-
ticular school district.

The total number of full-time secretaries and clerks
recorded by each school district on the non-teaching staff
section of the Annual Statistical Report is the total used
for each school district. It should be recognized that many
part-time employees may not have been recorded on this report.

The total number of full-time plant operation person-—

nel was limited to only those.individuals who spend the
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majority of their time in this area. It should be recognized
that in many schools there are individuals who drive school
buses or perform some other duties and are still counted as
plant operation personnel. For this study the number of
personnel listed on the Annual Statistical Report was the
total used for each school district.

The total number of full-time non~teaching staff em-
ployed by each school includes such positions as business
manager, local district treasurer, doctors, dentists, cleri-
cal employees, plant operation personnel, bus drivers, cafe-
teria workers, etc. The accuracy of the totals recorded for
each school district on the items is dependent upon the
accuracy with which each district recorded all of their non-
teaching personnel on the Annual Statistical Report.

Items 5, 6, and 7 taken from the Annual Statistical
Report are items on which schools are not audited for accu-
racy and since there is no state aid per number employed,
some school districts may not have reported all non-teaching
staff personnel. While recognizing the possible inaccuracies,
these items were included in this study because it was be-
lieved they would contribute to the overall picture of ser-
vices that a school district provided in the total educational

program.

Data Derived From Estimate of Needs, Application for
Accrediting, and District Transportation Reports

The items listed in Figure 4 include those items

selected from the Estimate of Needs, Application for
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Accrediting, and District Transportation Reports as filed

with the State Department of Education.

FIGURE 4

DATA DERIVED FROM ESTIMATE OF NEEDS, APPLICATION FOR
ACCREDITING, AND DISTRICT TRANSPORTATION REPORTS

A. Estimate of Needs
1. Net Valuation per ADA
2. Sinking Fund Mills Levied
3. Unmatured Bonds Outstanding per ADA

B. Application for Accrediting
1. Number of Non~-Vocational Units
2. Number of Vocational Units

C. District Transportation Report
1. ADA per Square Mile of Transportation Area Served

Data for the items listed in Figure 4.were not avail-
able on computer tape, and it was necessary to examine the
source document filed by each school to collect most of the
information. Data for.the items taken from the Application
for Accrediting were available in summarized form from the
Administrator's Handbook, Bulletin No. 113~0, published by
the State Depértment of Education.1

The net valuation of each school district listed is
the amount of the gross valuation less the amount of all

Homestead Exemptions in the school district as finally equal-

ized and certified by the State Board of Equalization for the

lState Board of Education, Division of Instruction.
Annual Bulletin for Elementary and Secondary Schools. Okla-~
homa City: the Board, 1968.
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year of 1967-68. The figure used in this study for each
school district was taken from page 12 of the Estimate of
Needs which lists the total net valuation from all counties
included in the school district and the total valuation of
all real, personal, and public service included in the school
district,

The sinking fund mills levied for each district are
defined as those tax levies certified by the County Excise
Board as being sufficient to collect the necessary money from
ad valorem taxes or otherwise as provided by law for the pay-
ment of bonds, judgements, and interest thereon. The amount
of mills levied for the sinking fund of each school district
was taken from Exhibit "Y" on page 12 of the Estimate of
Needs filed with the State Board of Equalization.

The unmatured bonds outstanding for each school dis-
trict are defined as those reflecting that indebtedness which
the school district voters have legally incurred and which
has not been paid for through money derived by sinking fund
mills levied by the County Excise Board. The total unmatured
bonds outstanding for each school district is found in Exhibit
"B" on page 7 of the Estimate of Needs filed by each school
district.

Non-vocational units offered by each school district
are defined as those units listed as language arts, mathemat-
ics, social science, science, foreign language, bqsiness

education, industrial arts, fine arts and health and safety
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education. This definition includes all subjects offered by
a school which are not vocational. For this study the secon-
dary school offering the largest total number of units in a
school district was used as being representative -of that
school district.

Vocationai units offered by each school district
are defined as those offered in the home school and recognized
by the State Department of Education as approved vocational
classes. This item is limited to that school in a district
which offers the largest number of total units. Units gained
through participation in an Area Vocational-Technical School
were not included in this number.

The transportation area served by each school dis-
trict is defined as that total area within two miles of the
approved bus routes and within the approved transportation
area. Bus routes over winding roads in very hilly or moun-
tainous areas are calculated as serving all of the area
within two and one~half miles on each side of the route, if
within the approved transportation area. The Transportatien
Section of the State Department of Education states that in
nearly all instances the transportation area includes the
total local school district plus any approved transportation
area located in an adjoining dependent district. This item
was included in this study to provide a measure of school

population density.
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Collection of Data

Data for the 48 items previously described were col-
lected from each of the 170 school districts in Oklahoma
which had an average daily attendance of 500 or higher in
grades one through 12.

The information selzcted had all been reported by the
local districts on annual reports to the State Department of
Education and much of the information included on these re-
ports had been recorded on computer tape by the Statistical
Services Section. The Statistical Services Section of the
State Department of Education provided valuable assistance
in providing computer print-outs of summarized information
from the Annual Personnel Report and the Annual Statistical
Report. All of the information used in this study from the
two reports just mentioned were available on computer print-
outs with the exception of the number of students transported,
number of high school graduates, and total district enroll~
- ment; these three items of information had to be secured
manually by reviewing the original reports sent in by each
school district. These three items were recorded on computer
tape but could not be secured without writing a special com-
puter program which would have been expensive aﬁd time con-
suming.

The information included on the Schooi District

Expenditures Report was available on computer tape in the
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form of state totals, and additional programming would have
been necessary to have secured the information needed for
this study. It was more expedient to collect all of the in-
formation to be used from the Expenditures Report from the
original reports filed with the Finance Division of the State
Department of Education.

The information from the Estimate of Needs was secured
by examining the reéords on file in the office of the State
Equélization Board. The net valuation, and sinking fund
mills levied are recorded in the Finance Division of the
State Debartment of Education, but it was more expedient to
take these items from the original reports.

The information from the Application for Accrediting
Reports was secured from the Administrator's Handbook, Bulle-
tin No. 113-0, issued by the Division of Instruction of the

C;:Yi::étate Department of Education.1 This information included
only those units of instruction for which the home school had
been accredited and does not include those available through
participation in an Area Vocational-Technical School. When
more than one high school was present in a school district,
the school offering the largest number of total units was
used to represeht that school district.

The transportation area served by each school dis-

trict was secured from the transportation reports filed by

l1bid.
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each school district with the Finance Division of the State
Department of Education. For comparative purposes, the area
of school districts which do not provide a transportation
system, Bethany and Cushing, was determined by counting the
number of square miles in those districts as shown on the
county maps maintained by the State Department of Education.

The accuracy of the data collected 1s limited to the
degree which school districts were accurate in reporting. A
large number of the data items used in this study had been
audited by State Department of Education personnel, and items
recorded on computer tape had been checked for accuracy by
the Statistical Services Section of the State Department of

Education.

Analvytical Procedure

The figures for each of the 48 items described earlier
in this chapter were collected for each of the 170 schools
included in the study and constitute the data for this analy-
sis. The data were reduced to more manageable numbers by
calculating the "per average daily attendance ratio" or '"per
one hundred average daily attendance ratio" where it was
appropriate. Those items of information which could not be
reduced in a meaningful way were used in their original forms.
The exact method used in preparing each item for inclusion
in this analysis is discussed earlier in this chapter.

Pearson product-moment correlations among the 48

variables were calculated and arranged into a correlation
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matrix. The correlation matrix was factor analyzed by the
principal factors method and the results presented in a
rotated factor‘matrix. The variance of each loading on each
factor, the communalities of the variances, the total vari-
ances, and the percent of variances were computed for each
factor.

Chapter IV will present the analysis and interpreta-
tion of the data, listed and described in this chapter, per-
taining to the number and characteristics of underlying
factors among the selected items of information reported to

the State Department of Education.



CHAPTER IV

STATISTICAL ANALYSIS

Introduction

Figures for each of the forty-eight items, selected
from the (1) Annual School District Expenditures Report,

(2) Annual Personnel Report, (3) Annual Statistical Report,
(4) Estimate of Needs, (5) Application for Accrediting, and
(6) District Transportation Reports as filed with the Okla-
homa State Department of Education for the 1967-68 school
year, were collected for each of the 170 schools included
in this study and constitute the data for this analysis.

The data were processed on the 360-40 IBM Computer
through the facilities cf the Merrick Computing Center of the
University of Oklahoma. The specific routine was the princi-
pal axes factor analysis and Varimax rotation. This routine
provided means and standard deviations for the variables, a
table of intercorrelation among all variables, and a rotated

factor matrix.

Means and Standard Deviations

The means and standard deviations for the 48 variables

(Figure 5) reveal some unusual figures. The extremely high

80
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FIGURE 5

MEANS AND STANDARD DEVIATIONS OF SELECTED DATA

Standard
No. Variables fean  Deviation
1. Average Daily Attondance Grades 1-12 2501.29  7299.19
2. Administrative Salaries Per ADA 20.69 9.89
3. Administrative Services Per ADA 25.04 10.85
4, Expenditures for Instructional Salaries Per ADA 309.97 42,94
5. Expenditures for iibrary and Audio-Visual Per ADA . 5.76 4.53
6, Expenditures for Teaching Supplies Per ADA 10,74 7.32
7. Expenditures for Instructional Services Per ADA 335.38 47.02
8, Expenditures for Attendance Services Par ADA «28 «76
9. Expenditures for Hoalth Services Per ADA 1.01 1.7%
10. Expenditures for Transportation Services Per ADA 241 14.08
11. Expenditures for Operation of Plant Per ADA 33.28 10.77
12. Expenditures for Maintenance of Plant Per ADA 12,68 10.1,
13. Expenditures for Fixed Charges Per ADA 20,74 L6l
14, Expenditures for Student Body Activities Per ADA 1.04 3.67
15, Expenditures for Community Services Per ADA 1.51 8.25
16, Expenditures for Capital Outlay Per ADA 18,56 40.23
17. Expenditures from General Fund Per ADA 473.35 76.47
18. Building Fund Expenditures for Evection of New Building per ADA 8.81 2.83
19. Building Fund Expenditures for Remodeling and Repair per ADA 7.46 10.15
20, Building Fund Expenditures for Purchase of Furniture per ADA 2,83 4.28
21, Sinking Fund Debt Services per ADA 7.52 7.79
22, Number of Students Transported per 100 ADA 40 22
23, Number of High School Graduates per 100 ADA 6.92 1.4
24, Total District Enrollment 3130,00  9337.32
25, Numbar of Professional Personnel per 100 ADA 5.10 59
26. Average Salary of Professional Personnel 6105.42 435.30
27. Number of Administrators per 100 ADA 45 .
28, Average Salary of Secondary-School Principal 8718,65  1253.86
29. Average Salary of Elementary-School Principal 649,71 1028.96
30. Number of Vocational Teachers per 100 ADA 26 .16
31. Number of Supervisors and Consultants per 100 ADA .01 .02
32, Number of Counselors per 100 ADA .06 .06
33. Number of Librarians per 100 ADA .05 <05
34. Number of Nuraes per 100 ADA .01 .03
35. Number of Special Education Teachers per 100 ADA 07 A1
36. Average Salary of Professional Personnel with B.,A. Degree 5625.11 340.45
37. Average Salary of Professional Persomnel with Masters + 6906.64 512,46
38. Rumber of Professional Personnel with "O" experience per 100 ADA ohl o2l
- 39, Number of Professional Personnel with Masters Degree + per 100 ADA  1.86 .71
40, Number of Full-times Secretaries and Clerks per 100 ADA 25 16.92
.41, Numbar of Full-time Plant Operators per 100 ADA 45 21
42, Number of Full~time Non-Teaching Staff per 100 ADA 1.12 +66
43, ADA Per Square Mile of Transportation Area Served 35.05 9%6.83
L4, Non-Vocational Units 162.68 130’07
45. Vocational Units 16.49 15.49
46, Net Valuation Per ADA 4713.46  3422,39
47. Sinking Fund Mills lLevied 9.25 L.95
48, Unmatured Bonds Outstanding per ADA 231.26 177.57
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standard deviation on Variable Number One, Average Daily
Attendance in grades 1~12, reflects the fact that five school
districts contained 33.5 percent of all students included in
this analysis. This standard deviation becomes more under-
standable when it is realized that only 27 schools, of the
170, had an average daily attendance that exceeded the mean
of 2,501.29. The Tulsa and Oklahoma City school districts
account for 24.3 percent of all students and exceed the mean
by an average of 62,701.

The high standard deviation on Variable Number 16,
General Fund Expenditures for Capital Outlay per ADA, may be
explained by the fact that the larger metropolitan school
districts, Tulsa and Oklahoma City, had an expenditure much
lower than the mean while some of the smaller districts had
expenditures that ranged as high as $450 per ADA.

The high standard deviation on Variable Numbeg 24,
Total District Enrollment, again reflects the condition of
having a large percent of the students enrolled in a small
number of school diétricts. The original figures ranged from .
a minimum of 557 to a maximum of 84,242.

The mean and the standard deviation on Variable Num-
ber 46, Net Valuation per ADA, appear to indicate a wide
range in potential local funds toe support the school. programs
at the district level. An examination of the original fig-
ures revealed a minimum of $1,021 per ADA to a maximum of

$27,011 per ADA. The five school districts which account
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for 33.5 percent of all students included in this study had
a net valuation per ADA very similar to the mean. The very
low valuations per ADA were found in eastern Oklahoma and the
higher net valuations per ADA were found ih western Oklahoma.
The extremely high valuations were found in school districts

in which public service utilities were located.

Correlation Matrix

The obtained Pearson product-moment coefficients of
correlation were arranged into a correlation matrix. These
coefficients of correlation, ranging in size from r = 0.00
to r = 0.99, ére presented in Appendix A.

Using the cluster analysis technigque, the correla-
tions of greatest magnitude in each column were identifiedo1
Beginning with the highest correlation in the  table, the
relations with the other components were diagrammed. When
the first series was exhausted, a second dimension was dia-
grammed. The diagrams present a picture of the maximum
correlations present. This does not mean that there are no
other relationships among the data or that the other correla-
tions are insignificant, but rather that the clusters repre-
sent patterns of maximum correlation among the data analyzed

with a minimum of correlation between the clustérso It

lL. L. McQuitty, "Elementary Linkage Analysis for
Isolating Orthogonal and Oblique Types and Typal Relevancies,"
Educational and Psychological Measurement, XVII (1957),
pp. 207-229.
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should be noted that identified clusters represent factors
in the cluster method of factor analysis.

Kerlinger states that the cluster analysis technique
is most useful in preliminary or exploratory work.l The
McQuitty cluster analysis method is often preferred to the
Varimax rotation, where markedly skewed distributions are
present or the inclination is toward non~parametric statis-
tics. This technique was used to tentatively identify clus-
ters and presumed factors by searching for interrelated
groups -of correlation coefficients.

The strongest relationship is presented in Figure 6
and is composed of variables related to size in terms of
average daily attendance and enrollment. Variable Number
One, Total Average Daily Attendance in Grades 1-12, and
Variable Number 24, Total School Enrollment, are data items
that would normally have a high degree of correlation. Vari-
able Number 31, Number of Supervisors and Consultants per ADA,
is a logical data item to be in this cluster because only the
school districts with large enrollments normally provide the
services of supervisors and consultants. Variables Number
44, Non-Vocatioenal Units, and Variable Number 45, Vocatilonal
Units, are items that would normally be -expected to change

as the size of enrollment changed in a school district.

lFred N. Kerlinger, Foundations of Behavioral Research
(New York: Holt, Rinehart and Winston, Inc., 1964), p. 661.
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FIGURE 6
SIZE RELATED 'DATA ITEMS

Total District

Total District

Enrollment .99 Average Daily Attendance
24 1
.63
Non-Vocational Vocational
Units Units
44 45
.57 «67 .53 .63
Number of Average Average Number of
Administrators Salary of Salary of Supervisors
Per 100 ADA Secondary ‘Elementary and
School School Consultants
Principal Principal Per 100 ‘ADA
27 28 29 31
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The largest cluster, thirteen variables, is presented
in Figure 7 and is composed of variables related to cost or
expenditures. The correlation between Variable Number 4,
General Fﬁnd Expenditures for Instructional Salaries per ADA,
and Variable Number 7, General Fund Expenditures for Instruc-
tional Services per ADA, are data items that would normally
have a high degree of correlation. Variable Number 17, Gen-
eral Fund Expenditures per ADA, showed a high correlation
with Variable 7, but it was not as high as the writer had
expected. Variable Number 11, Expenditures for Operatien of
Plant per ADA, Variable Number 13, Expenditures for Fixed
Charges per ADA, Variable Number 25, Number of Professional
Personnel per 100 ADA and Variable Number 46, Net Valuation
per ADA, are data items that appear to fit comfortably in
Cluster II.

Variable Number 26, Average Salary of Professional
Personnel, Variable Number 36, Average Salary of Professional
Personnel with B.A. Degree, and Variable Number 37, Average
Salary of Professional Personnel with Master+, are data items
that would normally have a high degree éf correlation. The
variables found on the fourth level of Cluster II, Variable
Number 48, Unmatured Bonds Outstanding, Variable Number 21,
Sinking Fund Debt Service, and Variable Number 47, Sinking
Fund Mills Levied, are data items.that are concerned with
long term finance and would normally have a high degree of

correlation.
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FIGURE 7

EXPENDITURE OR COST 'DATA ITEMS

Expenditures for Expenditures for
Instructional Salaries .95 Instructional Services
4 7
.61 .49 .68 .84
Expenditures Average Number of General Fund
for Salary of Professional Expenditures
Operation Professional Personnel Per ADA
of Personnel
Plant
11 26 25 17
.64 .55 .63 .71
Average Salary Average Salary Expenditures Net
of of for Valuation
B.A. Degree Masters + Fixed Charges Per ADA
36 37 13 46
«36
Sinking Fund Unmatured Sinking Fund
Debt Service 75 Bonds 50 Mills Levied
. Outstanding *
21 ' 48 47




88

Cluster 1 and Cluster 2 account for all of the vari-
ables with a correlation coefficient of .50 or higher with
the exception of Variable Number 2, Administrative Salaries
per ADA, and Variable Number 3, Administrative Services per
ADA. These two variables correlated with each other at a
.91 level, but did not correlate with any of the other vari-
ables at the .50 or higher level necessary to be included in
Cluster 1 or Cluster 2. Since all variables with a .50 or
higher level of correlation had been accounted for, no other
cluster of variables was identified.

There were twenty-five data items which did net yield
coefficients of correlation equal to .50. This does not mean
these items did not contribute to the overall study, but that
in the preliminary analysis of the correlation matrix by the
cluster analysis method they did not show a correlation sig-

nificant enough to be included in any cluster of variables.

Rotated PFactor Matrix

Most factor analytic methods supply raw data in a
form that is difficult or impossible to interpret. Thurstone
states that it is necessary to rotate factor matrices if one
wants to interpret them adequately.1 A principal factoers
matrix and its loadings account for the common factor vari-

ances of the data values, but they do not in general provide

1L. Thurstone, Multiple Factor Analysis (Chicago:
University of Chicago Press, 1947), p. 508.
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sciehtifically meaningful structures. It is the -configura-
tion of variables in factor space that are of fundamental
concern.l In order to explore these configurations ade-
quately, the arbitrary reference axes must be rotated.

Orthogonal rotation was accomplished by means of the
Varimax method. Orthogonal rotation maintains the natural
perpendicular relationship of the axes, which maintains the
independence of factors. The resulting factor loadings were
arranged into a rotated matrix as presented in Figure 8.
Examinatidn of the rotated factor matrix led to the following
observations.

The loadings on Factor One as presented in Figure 9
were highly significant with Variable Number One, Average -
Daily Attendance in grades 1-12, having a .910 loading.
Variable Number 24, Total District Enrollment, was highly
significant with a saturation of .895. The first two vari-
ables with the highest loadings on Factor One appear to indi-
cate that Factor One is a size Facfor and is highly correlated
with Cluster One identified from the correlation matrix.
Variable Number 44, Non-Vocational Units, had a loading of
»660 on Factor One and this would seem to indicate that the
number of Non-Vocatioenal Units a school offers is dependent
upon the size‘of'the school in terms of average daily atten~

dance. Variable Number 45, Vocational Units, had a loading

1Fred N. Kerlinger, Foundations of Behavioral Research
(New York: Holt, Rinehart and Winston, Inc., 1964), p. 667.
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FIGURE 8

ROTATED FACTOR MATRIX
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1,50
£ 12.51 17.95 5.67 770 Lo29 6.53 L.8L 7.28 L.AT 11,24 L.b5 4.L3 4,18 1.38 99.99
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of .703 on Factor One and this would seem to indicate that
Vocational Units are highly related to the size of a school
in terms of average daily attendance or enrollment. This
Factor accounted for 12.51 percent of the total communality

of all variables.

FIGURE 9

PRINCIPAL AXES FACTOR ANALYSIS AND VARIMAX ROTATION
WITH COMMON FACTOR LOADINGS ON FACTOR I

Varimax Rotation

. Loadings
Variables of Variables*
Average Daily Attendance Grades 1-12 910
Total District Enrollment : 895
Non~Vocational Units 660
Vocational Units 703
% of Total Communality 12.52

*Decimals have been omitted.

No loadings below .65 were considered as being sig-
nificant enough to be included in a Factor. Fruchter points
out that loadings of .2 or less are usually regarded as in-
significant, loadings of .2 to .3 as low, .3 to .5 as moder-

ate, .5 to .7 as high, and above .7 as very high.1 Moreover,

lBenjamin Fruchter, Introduction to Factor Analysis
(New York: Van Nostrand Co., 1954), p. 151.
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Thurstone states that the naming of a factor cannot belmade
with confidence unless the projections are as large as .50
to .60 so that the factor accounts for a fourth or a third
of the variance of a test.'

In Figure 10 the loadings of Factor One and Two .have
been plotted to show the relationship that exists among the
variables found in these two factors. This graph shows a
very clear picture of the relationship that exists among the
data in these two factors.

There were six significant loadings projected on
Factor 2. The variables with their loading are listed in
Figure 11. Variable Number 7, Expenditures for Instructioenal
Services per ADA, had a highly significant loading of .937
on Factor 2. Since Variable Number 4, Expenditures of In-
structional Salaries per ADA, had the second highest loading
of .901 on this factor it appeared to be a factor concerning
cost of education. Expenditures from the General Fund per
ADA, Variable Number 17, had a high loading on this factoer.
It is of interest to note that Variable Number 17, a data
item used quite frequently by educators when discussing fi-
nancial educational effort, did not have the highest loading
on what apparently is a cost factor. Variable Number 25,

Number of Professional Personnel per 100 ADA, has direct cost

lL..L. Thurstone, Primary Mental Abilities, "Psy-

chometric Monographs," No. 1 (Chicago: University of Chicago
Press, 1938), p. 12.
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implications. Net Valuation per ADA, Variable Number 46, is
a factor that would normally be expected to appear as a cost
factor. This variable loaded on Factor 2 at a significant
level of .721. 1In analyzing the loading of Variable Number
46, Net Valuation per ADA, on Factor 2 it is of interest to
note that this item represents sources from which revenue is
made available for school district expenditures and one might
expect a higher loading on a cost or expenditure factor.
Variable Number 13, Expenditures for Fixed Charges per ADA,
had a low loading on Factor 2 of .682. This variable had a
higher loading on Factor 2 than it had in the correlation
matrix when it was identified in Cluster II as having a .63

correlation with General Fund Expenditures.

FIGURE 11

PRINCIPAL AXES FACTOR ANALYSIS AND VARIMAX ROTATION
WITH COMMON FACTOR LOADINGS ON FACTOR 2

Varimax Rotation

Loadings

Variables of Variables*

Expenditures for Instructional Salaries

per ADA 901
Expenditures for Instructional Services

per ADA 937
Expenditures for Fixed Charges per ADA 683
Expenditures from General Fund per ADA 878
Number of Professional Personnel per 100 ADA 725
Net Valuation per ADA 721
% of Total Communality 17.96

*Decimals have been omitted.
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Many of the data items .identified in the correlation
matrix as having a significant relationship did not appear
in Pactor 2. This observation would appear to verify the
statement by Kerlinger that the cluster analysis technique
is quick and easy, but appears to be most useful in prelimi-
nary ‘or exploratory work.

Factor 2 and the variables with significant loading
are plotted graphically in Pigure 12. Factor 2 has been
plotted on Factor 10 to show the relationship that exists
among the factor variables and the correlation of the two
factors. It should be noted that Factor 2 accounted for
17.95 percent of the total communality, which is the highest
of all factors extracted. It accounted for 6.15 percent of
the total variance.

FPactor 4 and the variables with significant loadings
are listed in Figure 13. There were only three variables
with significant loadings on this factor an& they appear to
describe long term costs or expernditures. Variable Number
21, Sinking Fund Debt Services per ADA, had a loading of .806.
Variable Number 47, Sinking Fund Mills Levied, had a loading
of .745 and would have been expected to show a high degree
-of relationship with the other. two variables as this variable
is adjusted each year in relation to Variable Number 48,
Unmatured Bonds Outstanding. Vériable Number 48 had the

highest loading on Factor 4 as should be expected since the
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FIGURE 12

GRAPHIC PRESENTATION OF RELATIONSHIPS AMONG
VARIABLES IN FACTORS 2 AND 10

Factor 2

13

Factor 10
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other two wvariables change as it changes. This Factor

accounted for 7.72 percent of the total communality.

FIGURE 13

PRINCIPAL AXES FACTOR .ANALYSIS AND VARIMAX ROTATION
WITH COMMON FACTOR I.OADINGS ON FACTOR 4

Varimax Rotation

. Loadings
Variables of Variables*
Sinking Fund Debt Services per ADA 806
Sinking Fund Mills Levied ’ 745
Unmatured Bonds Outstanding per ADA 816
% of Total Communality 7.72

*Decimals have been omitted.

Factor 4 and the variables with significant loadings
are plotted graphically in Figure 14. Factor 4 has been
plotted on Factor 1 to show the relationship that exists
among the factor variables and the correlation of the two
.factors. It should be noted that Factor 4 contains those
variables that were identified on the fourth level of Clus-
ter IT as shown on page 87.

Factor 8 and the two variables which had significant
loadings are listed in Figure 15. The variable with the
highést loading was Number 2, Administrative Salaries per
ADA, with a loading of .917. Since the other variable is

Number 3, Administrative Services, Factor 8 is tentatively
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FIGURE 14

GRAPHIC PRESENTATION OF RELATIONSHIPS AMONG
VARIABLES IN FACTOR 1 AND 4 '

Factor 1

—
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identified as related to administrative costs. It should be
mentioned, however, that a larger number of variables would
have to load on this Factor before it could be named with
confidence. There were no other variables with a loading

~in excess of .225 on Factor 8.

FIGURE 15

PRINCIPALVAXES FACTOR ANALYSIS AND VARIMAX ROTATION
WITH COMMON FACTOR .LOADINGS ON FACTOR 8

Varimax Rotation

; Loadingé
Variables of Variables*
Administrative Salaries per ADA o 917
Administrative Services per ADA 913
% .of Total Communality 7.29

*Decimals have been omitted.

In FPigure 16 the loadings of Factor 8 and Facter 10
have been plotted to show the relationships that exist among
the variables found in these two factors. Factor 8 with
Variable 2, Administrative Saiaries, and Variable Number 3,
Administrative Services, is the only one of the five factors
identified as being of significance that was not part of.
Cluster 1 or Cluster 2.

Factor 10 and the variables with significant loadings
are listed in Figure 17. Variable Number 29, Average Salary

of Elementary School Principal, had the highest loading on
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FIGURE 16

GRAPHIC PRESENTATION OF RELATIONSHIPS AMONG
VARIABLES IN FACTORS 8 AND 10

Pactor 8
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FIGURE 17

PRINCIPAL AXES FACTOR ANALYSIS AND VARIMAX ROTATION
WITH COMMON FACTOR LOADINGS ON FACTOR 10

Varimax Rotation

. Loadings
Variables of Variables*
Average Salary of Professional Personnel 682
Average Salary of Secondary School Principal 673
Average Salary of Blemenﬁary School Principal 714
% of Total Communality 11.25

*Decimals have been omitted.

Factor 10, .714. Variable Number 26, Average Salary of Pro-
fessional Personnel, had a loading of .682 and appeared to
be describing a certain level of administrative or supervi-
sory cost. It should be remembered that the Average Salary
of Professional Personnel inclﬁdes the salaries of adminis-
trative and supervisory personnel as well as classroom
teachers. Variable Number 28, Average Salary of Secondary
School Principal, with a ioading of .673 would appear to
strengthen the ideza that Factor 10 is measuring a certain
level of administrative or supervisory cost. Factor 10 is
plotted on Figure 18 to graphically show the relationships
that exist among the variables in Factor 10 and how they re-
late to the variables found in Factor One. Figure 18 shows

how the factors are deteriorating as we move toward ever lower



102

FIGURE 18

GRAPHIC PRESENTATION OF RELATIONSHIPS AMONG
VARIABLES IN FACTORS 1 AND 10

Factor 1

1

b4 |, .

a4

Factor 10
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communalities. It should also be noted that many of the
items identified on the third level of Cluster 1 appeared as
separate factors in the Varimax rotation. PFactor 10 accounted
for the third largest amount of total communality found among

the factors extracted.

FIGURE 19

PRINCIPAL AXES FACTOR ANALYSIS AND VARIMAX ROTATION
WITH HIGHEST LOADINGS ON FACTORS NOT DISCUSSED

, Verimax Rotation
Factor

. Loadings
Number Variables of Variables*
3 Expenditures for Health Services
per ADA ' 537
5 Number of Professional Personnel with
"0" Experience 791
6 Number of Full-time Non-teaching
Staff 817
7 Building Fund Expenditures for
Remodeling and Repair 675
L]

9 Number of Librarians 613
11 Expenditures for Community Services 720
12 Expenditures for Student Body

Activities 724
13 Building Fund Expenditures for

Purchase of Furniture 586
14 Expenditures for Attendance Services 733

*Decimals have been omitted.
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' There were a total of fourteen factors identified in
this factor analysis and the five factors that appeared to
be of significance were analyzed and discussed. The nine
factors that were not considered to be significant because
they did not have more than one'loading higher than .65 are
listed above in Figure 19 with the variable that had the
highest loading on that individual factor. Three of the fac~-
tors did not have a single loading that exceeded the .65
loading level necessary to be considered as significant.
Six factors had one variable loading of significant size,
but there were no other variables on these six with loading
large enough to give meaning to the factors.

In conclusion it should be pointed out that 23 vari-
ables did not have a significant loading on any of the
fourteen factors extracted. This would seem to .indicate
that a large portion of the information reported to the State
Department of Education is unrelated. It should be noted
that employment of counselors, librarians, nurses, and
special education teachers did not appear on any of the fac-
tors. It should also be observed that density of population
did not appear on any of the factors. These data items were
singled out for special mention because they are items that
are used quite frequently in discussing characteristics and

costs of educational programs.



CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summarz

Schools and various educational agencies in every

state are now routinely collecting masses of information of

many types and in many ways. However, the methods of
collection and of data processing now being employed,
view of modern technological advances, are in general
quated, cumbersome, inefficient, and repetitious. It
impossible for schools and educational agencies to be

well informed about the problems with which they must

data
in
anti-
is
too

deal.

It is quite possible, however, to collect more detailed and

non-related information than can be interpreted and used

with real effectiveness. Much of the value of information

presently being collected is not utilized because its mean-

ing is frequently dependent upon complex interrelationships

among the detailed items of information, rather than in the

individual items themselves.

This study was designed to ascertain if there

are

high degrees of correlation existing among the educational

data which school districts are reporting to the State De-

partment of Education. In order to accomplish this, the

105
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application of factor analysis was used to determine if sig-
nificant relationships existed among selected items of infor-
mation reported on the (1) Annual School District Expendi-
tures Report, (2) Annual Personnel Report, (3) Annual
Statistical Report, (4) Estimate of Needs, (5) Application
for Accrediting, and (6) District Transportation Reports,
as filed with the State Department of Education for the
1967-68 school year. The information on these reports was
selected for analysis because it appeared to represent a pool
of information which educators use most often in describing
public schools, evaluating existing programs, and planninq
new activities. Much of the data selected were recorded on
computer tape at the Statistical Services Section of the
Oklahoma State Department of Education and that information
which was not recorded on computer tape was secured from the
various reports filed by the individual school districts.

The school system population of this study included
all of the 170 Oklahoma school systems having an average
daily attendance of 500 or higher and offering programs
through the 12th grade for the school year 1967-68.

There were 48 items of information selected for in-
clusion in this study and figures for each of the items were
secured for each of the 170 school systems. The data were
reduced to more manageable numbers by calculating the "per
average daily attendance ratio" or "per one hundred average

daily attendance ratio” where it was appropriate. Those
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items which could not be reduced in a meaningful way were
used in their original forms.

The means and standard deviations were determined
for each of the 48 variables and presented in a separate
table. Pearson product-moment coefficients of correlation
among the 48 variables were calculated and arranged into a
correlation matrix. The correlation matrix was first ana-
lyzed by using the McQuitty cluster analysis technique and
the results were presented on charts. The McQuitty tech-
nique identified two clusters of variables which were charac-
terized by size related data items and cost or expenditure
data items. The correlation matrix was then analyzed by the
principal axes factor analysis method and the unrotated
factor matrix was submitted to orthogonal rotation by the
Varimax method. The fourteen extracted factors obtained by
this procedure were arranged into a rotated factor matrix.
The total variance, the percent of variance, and the com-
munalities of the variances were computed for each factor.

Five factors were identified as being of sufficient
strength to warrant further analysis. A profile of the five
most significant extracted factors was plotted for graphical
presentation.

Factor One revealed highly significant relationships
among four loadings which appeared to indicate that it is a

measure of size. Five minimally significant loadings seemed
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to strengthen the indication that Factor One could be identi-
fied as a size relationship.

Factor 2 revealed highly significant relationships
among six loadings. The relationships revealed by Factor 2
appeared to represent characteristics related to cost of
educational activities. Seven minimally significant loadings
seemed to indicate that Factor 2 could be named a cost factor.

Factor 4 revealed highly significant relationships
among three loadings. These relationships appeared to repre-
sent characteristics related to long term finance. Factor 4
had no other loadings of even minimal significance.

Factor 8 revealed highly significant relationships
among two loadings. These relationships appeared to be re-
lated to administrative cost.

Factor 10 revealed highly significant relationships
among three loadings. The relationships represented by Fac-
tor 10 might be interpreted as describing a certain level of
administrative or supervisory cost. Three minimally signifi-
cant loadings appeared to strengthen the indication that
Factor 10 was related to a certain level of administrative
or supervisory cost.

There were a total of fourteen factors extracted in
this factor analysis and the five identified as being of -
significance were interpreted. Three of the remaining fac-
tors did not have a single loading that approached the .65

loading level necessary in this analysis to be considered as
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significant. Six factors had one loading of significant
size, but there were no other loadings on these six factors

large enough to give meaning to the factors.

Conclusions

The aim of this study was to determine how many
factors exist in the selected data reported to the State
Department of Education and the characteristics of these
underlying factors if in fact they do exist. The analysis
made in this study warranted a number of conclusions and
they are as follows:

1., There were five factors with significant loadings
in the 48 variables selected for this analysis.

2. School district size, as reflected in school dis-
trict enrollment and average daily attendance, is highly
significant in relation to the effect it has on the number
of Non~Vocational and Vocational Units offered by a school
district.

3. Cost or expenditures for instructional services
appears to be the most significant measure with which the
other expenditure variables correlate.

4, Long term indebtedness does not correlate with
any significant degree with the -other expenditure variables.

5. Administrative costs do not correlate to any
significant degree with the other expenditure variables.

However, they did achieve significance as a factor and as
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such are highly significant in the total administrative pic-
ture.

6. A large portion of the information reported to
the State Department of Education appearé to be unrelated
as 23 variables did not have a significant loading on any of
the fourteen factors extracted.

7. Size of school district does not correlate with
the employment of counselors, librarians, nurses, and special
education teachers.

8. Density of population does not appear to be a

variable which influences the cost of education.

Recommendations

Since the findings of this investigation may have

been influenced by the extremely wide range in schoel district
size it is recommended that further study be conducted in this
area using school districts of similar 'size in terms of aver-
age daily attendance. The very large standard deviations in
this study produced a badly skewed distribution, and as a .
result the correlation coefficients were lowered and the fac-
tor structure somewhat distorted. The:findings of this re-
port should be projected inte future studies in which ratios”
such as ADA are not used, but rather, the raw data. A repli-
cation of this study using different data items would be of
value in determining if the five factors identified in this
study are factors that extend throughout the range of informa-

tion collected on all phases of the school program.
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- 48 Variables
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~ CORRELATION COEFFICIENTS OF SELECTED DATA ITEMS*

varli-
able 1 2 3 4 5 6 7 8 9 10

1

2 =21

3 =23 91

4 13 01 15

5 -1l4 06 03 13

6 -06 0l 00 19 05

7 08 04 16 95 24 31

8 23 ~12 -12 -03 =12 01 -03

9 28 =22 = =12 07 -03 -07 07 0°

10 -29 24 30 08 20 15 13 =07 ~12
11 22 07 14 61 09 16 60 07 03 07
1 -12 21 25 08 30 -02 14 -17 ~-10 34
13 14 12 19 54 10 23 59 -01 01 17
14 -04 07 09 03 01 02 03 -03 02 09
15 03 -08 -08 -02 -06 06 -03 15 07 17
16 -03 -06 -04 12 -05 08 11 -07 ~05 10
7 ~02 22 36 79 23 29 84 -05 03 45
18 -02 08 10 21 01 09 21 -05 ~05 08
19 10 06 - 05 03 ~-10 15 05 14 ~03 07
20 3 -0G9 -10 04 -06 -02 03 -02 02 ~17
21 16 -~Gs -03 27 -10 12 25 -03 02 -03
22 -24 19 23 -26 01 05 =24 =21 -08 52
23 -09 =02 05 21 -06 -01 15 -08 05 14
24 99 =20 -21 15 -13 -06 10 23 27 -28
25 -09 22 28 65 19 22 68 -06 01 30
26 24 03 07 50 04 -03 47 -02 06 ~21
27 =32 46 49 11 15 15 17 -09 -16 48
28 48 =27 -29 22 -11 -10 19 18 16 ~48
29 41 -12 -11 31 -14 -01 26 04 13 ~33
30 -19 06 03 =01 20 15 04 00 -06 28
31 52 =28 -28 05 -14 =05 00 39 13 -36
32 16 ~06 =05 21 -07 09 20 -02 "~ 02 -04
33 05 12 13 31 oé 09 31 -06 13 16
34 27 25 -26 -07 10 =06 -04 05 29 -16
35 22 =08 =07 31 -09 10 29 09 17 ~13
36 23 05 02 45 017 01 44 =07 02 ~15
37 27 21 21 42 02 04 41 00 -11 -05

38 01 L 12 04 15 22 10 07 =15 11
39 -03 =10 -01 22 05 04 22 0l 27 -07
40 7T =14 -12 17 -02 -04 18 12 06 -15

41 32 06 03 27 07 -08 26 15 09 -12
42 10 01 03 21 04 =01 22 13 -03 02
43 46 ~16 -19 0l -12 -08 -03 04 11 =37
44 66 36 =37 12 -13 =17 06 14 22 ~-52
45 63 =31 -34 06 -12 -05 03 = 34 23 -31
46 06 16 25 64 06 21 67 =06 -06 15
47 09 =817 -14 -20 -12 =10 =24 -04 =02 -19
48 24 06 04 31 -02 10 29 =05 03 -06

*Decimals have been omitted.
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Vari~
able 11 12 13 14 15 16 17 18 19 20
1
2
3
4
5
6
7
8
9
10
11
12 05
13 41 09
14 08 =01 04
15 =01 00 06 04
16 11 04 10 -02 -03
17 62 37 63 11 12 22
18 14 03 10 00 -03 03 21 .
19 03 =23 10 -08 02 -03 -03 -13
20 04 =12 ~09 ~05 00 -13 -08 04 10
21 53 =05 19 08 -07 08 29 10 -08 16
22 -18 23 -08 03 13 15 07 -09 -01 =13
23 01 =06 03 26 00 ~-04 10 04 16 -02
24 24 =11 15 -04 02 -03 00 -03 10 03
25 33 17 41 16 06 04 65 18 09 06
26 44 =02 30 ~-05 00 08 36 12 -05 04
27 ~06 28 14 07 -03 -03 31 01 12 -10
28 24 =11 08 ~15 -02 -01 00 -01 -02 23
29 34 =14 19 -05 -01 08 14 10 03 21
30 =17 13 13 21 15 -07 12 =10 -03 =20
31 15 =11 -03 ~05 -01 -05 -16 -03 02 14
32 17 05 14 13 04 -03 18 13 09 06
33 19 17 24 ~03 11 05 30 26 00 12
34 02 =04 -08 ~06 02 -09 -18 ~02 -03 07
35 04 ~07 21 12 02 00 20 00 06 08
36 38 04 30 -11 -03 08 35 18 01 11
37 47 02 32 -10 -07 -01 37 24 09 11
38 24 07 04 -03 05 -03 19 01 14 =05
39 -01 =08 00 24 18 13 11 -05 -09 01
40 24 02 12 -03 02 -10 09 ~-13 -08 19
41 44 =04 25 14 00 -19 18 ~-15 09 01
42 38 05 16 26 -04 -11 22 -13 -08 -03
43 12 =12 0l -07 ~02 -04 =12 00 -02 05
44 19 =20 02 ~-12 =03 -03 =12 05 -03 08
45 11 -08 01 -03 16 -05 -06 ~-04 00 01
46 72 21 46 03 01 16 71 26 05 08
47 03 =08 -22 00 =07 -05 =24 ~07 -08 22
48 56 =04 20 08 =07 -09 31 15 01 25

*Decimals have

been omitted.



CORRELATION COEFFICIENTS OF SELECTED DATA ITEMS*

118

Vari-

able 21 22 23 24 25 26 27 28 29 30
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22 ~-04
23 -02 -~10
24 15 =24 -12
25 18 =01 32 16
26 18 =30 -13 33 =20
27 -10 29 24 -32 43 -21
28 20 =35 -20 47 -09 45 54
29 26 =30 -18 40 -07 53 -52 69
30 -10 17 15 -19 22 -24 31 =35 =31
31 17 32 04 51 -14 15 =33 34 24 -11
32 09 -09 09 17 o8 19 -11 15 15 00
33 10 -04 -02 05 23 19 -05 10 23 01
34 00 =12 -03 26 -09 02 -26 20 13 -11
35 02 -11 12 22 19 16 -14 21 21 02
36 28 =27 -04 22 12 64 -13 46 54 =22
37 28 =24 -11 27 16 55 -13 46 59 -25
38 . 13 12 -18 04 07 -06 08 -01 -03 =02
39 -03 =04 20 -03 24 03 04 02 -03 10
40 19 -18 =05 28 00 22 =21 34 22 -17
41 21 =21 =07 32 16 22 -11 34 30 -08
42 21 =10 03 11 12 12 Cl 12 08 -09
43 13 =15 ~04 45 -13 12 -32 38 31 -24
44 20 =31 -14 64 -18 31 57 67 53 -38
45 09 =25 -10 62 =11 17 -44 52 39 07
46 56 =04 -01 05 52 35 12 19 30 -14
47 46 05 -05 07 14 -07 =20 17 14 -16
48 75 =08 -05 22 25 19 -11 30 38 -13

*Decimals have been omitted.



CORRELATION COEFFICIENTS OF SELECTED DATA ITEMS*

119

Vari-
able

31 32 33

34 35

36

37

38

39

40

-02 32
23 0% 13
14 17 09
15 10 17
10 09 16

-06 00 -06
02 11 18
24 07 02
17 05 19
08 02 . 02
17 12 04
54 21 02
63 13 -02

=01 16 34
15 02 -10
22 06 08

02
01
05
-04
02

-02
-08
-04

29
43
15
29
19
14
14
24

*Decimals have

been omitted.



120

. CORRELATION COEFFICIENTS OF SELECTED DATA ITEMS*

Vari-
able 41 42 43 44 45 46 47 48

43 19 06

44 30 10 44

45 20 05 29 62

46 27 22 -02 04 -03

47 03 05 16 21 12 -08

48 26 18 16 24 i8 52 50

*Decimals have been omitted.
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