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The primary objective of this study was to identify, and to

group, the professional education competencies common to adminis-

trators of vocational education. The technique of factor analysis was

used to form logical groups of competencies. The secondary objec-

tives were to:

1. determine, by the method of the analysis of variance, if

significant differences existed among the mean scores of

the six administrative groups investigated for 70 compe-

tencies,

2. determine, by the method of factor analysis, the "alikeness"

of the 72 respondents as indicated by the scores they

recorded for 70 tasks,

3. determine the product-moment correlation coefficient



between this study and that of Ward (1970) over the tasks

that were common to both studies.

A model, including seven competency areas, was used as a

guide to the development of items included in the survey questionnaire.

A jury of experts evaluated the questionnaire for content, compre-

hensiveness, clarity and format. The final questionnaire contained

70 test items.

The mailed responses of 72 administrators, from six categories,

to the 70 test items in the questionnaire were used as the basis for

the study. The data were processed in the Oregon State University

computer center using various public programs.

A one-way analysis of variance test was used to test the null

hypothesis: that there was no significant difference among the groups

in the 70 items tested.

The data were factor analyzed using both closed and open

mathematical models. Squared multiple correlations were used for

communatities in the open model. The varimax rotation was used

with both the R-technique and the Q-technique. The standard error of

factor loading was used as the basis for determining the appropriate

factor loading cut-off value. A parallel factor analysis using real and

random data sets was used to determine the best factor solution.

Seven factors were extracted from the data, using the R-

technique. They were named:



1. Instruction--Staff and Facilities

2. Personnel--Student and Staff

3. Program Development and Demonstration

4. Curriculum Development and Evaluation

5. Professional Relations --Organized Groups

6. Management of the Educational System

7. Research Projects

The highest mean-ranked item was: Work with others in educa-

tional administration to initiate and maintain occupational education

programs. The lowest mean-ranked item was: Supervise the main-

tenance of pupil personnel records.

One factor was extracted from the data using the Q-technique.

It was named Administrators of Vocational Education.

The product moment correlation between this study and that of

Ward (1970) over 40 common competencies was .60.

Significant differences were found among the six administrative

groups for 21 competencies.

The study demonstrated that the competencies of administrators

of vocational education could be identified and factor analyzed. The

factor analysis revealed seven groups of competencies.
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He revealeth the deep and secret things:

he knoweth what is in the darkness, and

the light dwelleth with him.

Daniel 2:22
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A FACTOR ANALYSIS OF THE PROFESSIONAL EDUCATION
COMPETENCIES OF ADMINISTRATORS OF

VOCATIONAL EDUCATION

CHAPTER I

INTRODUCTION

The leadership of vocational education will determine both
its quality and effectiveness. In a rapidly changing world
this leadership must be dynamic and forward looking, able
to adapt its thinking to the constantly changing situation it
faces. Capable leadership is always in short supply,
especially in the newer fields (U. S. D. H. E. W. , 1963, p.
163).

This statement was made by the Panel of Consultants on Voca-

tional Education in their report to President Kennedy nearly ten years

ago. The subsequent Vocational Act of 1963 and the amendments to it

in 1968 have, in part, provided for the leadership needed for the

expansion of vocational-technical education in the United States.

Leadership Development

Within the past two years the United States Office of Education,

under the provisions of the Education Professions Development Act,

has funded a nationwide program for the preparation of future voca-

tional leaders. During 1971 there were 11 universities with 160

awardees participating in the program. In 1972 there were to be 18

universities and approximately 100 additional awardees participating

in the program (Huber, 1971).
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A second effort by the United States Office of Education was a

program to help the states attract and prepare teachers and

administrators in vocational-technical administration. The Leader-

ship Development Awards are expected to produce the shapers and

developers of the new career education (Mar land, 1971).

In an address given by Sidney P. Marland (1971), U.S.

Commissioner of Education, to the National Association of Secondary

School Principals, the plea was made to eliminate ". . . the false

dichotomy between things academic and things vocational" (p. 27).

He suggested that the term vocational education be dropped in favor of

the term career education. Whatever the term used, it was clear

from recent releases that an expansion of this kind of education was

being promoted and supported at the national level. Career education

will be the central form of education at all levels, from pre-

kindergarten through adulthood (A. V. J., p. 47).

Systems Analysis

High preparation costs, and the limited resources available,

suggest that effective methods must be developed for preparing

administrators of vocational education. Systems analysis techniques

are being used to accomplish this goal. The technique involves the

selection of elements, relationships, and procedures to achieve a

specific purpose. It has, perhaps, been developed to its greatest
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sophistication in electronic communications engineering. In a more

generalized form, its concepts have been applied to problem solving

and management systems in general. The Planning-Programming-

BudgetingSystem (PPBS) is one of these systems. All departments

of the federal government, including the Department of Health,

Education and Welfare, are required to use this management system.

The program for the preparation of administrators of vocational

education was developed in this framework at the national level.

Competencies

When systems analysis techniques are applied to the problem of

preparing competent administrators for vocational education, the

problem of defining and identifying competence becomes critical.

Educational objectives evolve from the identified competencies.

According to Graff and Street (1956), competencies represent behavior

of a desired type and quality. This behavior, or its direct results,

may be readily observed. The behavior is of a, kind which research

and our value criteria show is effective administrative behavior. Of

particular relevance to this study is the identification of the compe-

tencies of administrators of vocational education.

Statement of the Problem

There is expected to be an increasing demand for competent
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administrators of vocational education to fill administrative positions

at all levels. An expanded program, such as proposed by Marland

(1971), will place major demands on all institutions where vocational

leaders are trained or retrained. The immediate need may appear in

the area of instructional staff and facilities; however, the critical

requirement will be that of identifying the professional education

competencies of qualified administrators of vocational education so that

adequate curricula can be planned and implemented.

The professional education competencies needed by the adminis-

trators of vocational education have not been well identified. Since

competence represents behavior of a desired type and quality, it

follows that relevant and specific educational objectives cannot be

developed until the requisite competencies have been determined.

The main purpose of this study will be to identify, and to factor

analyze, the professional education competencies common to adminis-

trators of vocational education in Oregon. Six different categories of

administrators were included in the study. They are:

1. Oregon Board of Education, Division of Instructional

Services and Vocational Education. Career Education Staff

2. Oregon State University, Division of Vocational, Adult, and

Community College Education. Staff

3. Intermediate Education District. Vocational Coordinator

or Superintendent
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4. Community Colleges. Dean, Director or Coordinator

5. School Districts. Vocational Director or Coordinator

6. Senior High Schools. Principal

In following this line of inquiry, answers were sought for the follow-

ing questions:

1. What are the common professional education tasks per-

formed by administrators of vocational education?

2. What is the proficiency level required for each of the pro-

fessional education tasks performed by administrators of

vocational education?

3. Can the identified competencies be factor analyzed to

identify common professional education curriculum content

groupings ?

4. Are there significant differences among the competency

mean scores of the six administrator groups ?

5. How much alike are the administrators of vocational

education as reflected by their scores on each of the

competencies ?

6. Can a questionnaire be constructed to test for the pro-

fessional competencies common to administrators of

vocational education?
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7. Can the competencies found in this study be correlated with

those from a similar study?

Definition of Terms

In order to clarify terminology used throughout the study, the

following definitions have been established. Other terms or phrases

are considered to be self-explanatory.

Administration and management are equivalent. The process

includes the functions of planning, organizing, staffing, leading and

controlling. Administration is the term commonly used in education

while both terms are used in business.

Administrator is an educational official responsible for the

management or direction of an educational establishment or system

or an administrative part of it.

Career education is a program of education organized to prepare

the student for entrance into employment or higher education by the

time he graduates from the twelfth grade. It includes comprehensive

vocational orientation starting in the lowest grades with continuing

vocational orientation and counseling throughout the school years.

Common variance is defined as the sharing of variance by two

or more elements. In such sharing, the elements are correlated and

measure some trait in common.

Competence represents behavior of a desired type and quality.
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This behavior, or its direct results, may be readily observed. The

behavior is of a kind which research and our value criteria show is

effective administrative behavior.

Factor is a matrix of competencies whose intercorrelations are

positive or negative with acceptable factor loadings. A factor is

also referred to as a cluster.

Factor analysis is a statistical method which consists essentially

of (1) giving a rather large number of tests (competencies) which are

presumed to measure some aspects of the competency pattern (pro-

fessional education administration of vocational education) and which

will represent a wide range of elements that might enter into the

competency pattern; and (2) evaluating intercorrelations among these

tests (competencies) to find those which tend to measure the same

factor; deducing what this factor measured in common and giving it a

name.

Factor loading is the correlation of any particular competency

with the other competencies being extracted in the same factor.

Factor solution refers to the number of factors the computer

program was set to generate. The different factor solutions were

studied in accordance to pre-set criteria in order to select the most

appropriate number of factors for analysis.

Leadership is a dynamic group relationship which motivates and

directs a group toward a given goal and which is conditioned by the
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leader, the people lead, and the situation which surround them both.

Occupation is the economic activity that is the life-work of an

individual.

Occupational education is defined to be the same as vocational

education in this study.

Proficiency is the level or degree of expertness required in the

performance of a professional education administrative task.

Q-technique is a factor analytic method which indicates the

extent to which respondents resemble each other with regard to the

competencies listed in the Administrative Questionnaire. The

literature often refers to the Q-technique as the Q-mode.

R-technique is a factor analytic method which examines the

relationship of every competency with every other competency and

provides for a clustering of common competencies. The technique

orders competencies according to people. The literature frequently

refers to the R-technique as the R-mode.

Spurious competency is a competency with a factor loading of

less than an arbitrarily chosen value. It is tentatively identified as

clustering with the factor in which its highest factor loading occurred,

even though its loading is less than the chosen value.

Vocation is a calling, as to a particular occupation, business,

or profession.

Vocational pertains to a vocation or occupation.
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Vocational education is a program organized to prepare the

learner for entrance into a particular chosen vocation or to upgrade

employed workers.

Significance of the Study

Management systems, such as the Planning-Programming-

Budgeting-System (PPBS), are being implemented at all educational

organization levels, federal, state, and local. Inherently, these

systems cause primary attention to be focused on the output of the

systems. Such terms as missions, goals, criterion objectives, out-

comes, evaluation, feedback, and accountability have become common-

place. The pressure for accountability makes it imperative that

every tool possible be used to improve the benefit/cost ratio of the

educational process, consistent with all other educational goals. The

more accurately the educational product can be specified, the more

precisely the educational curriculum can be drawn to attain the goal

product.

Presently, the professional education competencies of the

administrators of vocational education have not been well defined.

This study will be of particular value since the primary objective is to

identify the competencies of leaders of vocational education as they

function in various positions that may be described as executive,

administrative, managerial, coordinative, and supervisory in nature.
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These positions generally include teachers of teachers, but they

ordinarily are not considered to include other teachers. Collectively,

the competencies describe a profile of what can be called a competent

administrator of vocational education.

In order to provide for effective instruction, the identified

competencies must be organized into groups. The competencies in

each group should, in some way, identify with each other to form a

logical structure. The advent of the digital computer, and the many

sophisticated programs available, allow for the manipulation of data

that only 15 years ago could not have been accomplished. It has

simplified the treatment of a multiple of variables, and it has speeded

the calculating process. It is expected that the computer can be used

to identify the competency groupings.

Summary

With the emerging emphasis on career education, it is expected

that vocational leaders will have a major influence on its development.

Competent leaders of vocational education can best be prepared when

the competencies are known. Management systems focus attention on

the output of the educational institutions. The more accurately the

educational product can be specified, the more precisely the educa-

tional curriculum can be drawn to attain the goal product. The digital
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computer can be used to manipulate the data relative to the compe-

tencies determined.
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CHAPTER II

REVIEW OF RELATED LITERATURE

This study is focused on a factor analysis of the professional

competencies of administrators of vocational education. The approach

taken is based on finding answers to the following questions:

1. What is the analysis technique used in vocational education?

2. Can this analysis technique be applied to jobs in adminis-

tration?

3. What is factor analysis ?

4. Can the competencies identified be factor analyzed to

identify common professional education curriculum content

groupings?

Introduction

Man has been cognizant of some aspects of administration or

management for centuries. As related in the Bible, Jethro lectured

to Moses on the benefits of appropriate organization (Exodus 18 :13-

26). In more recent times Babbage (1832) wrote about the advantages

to be gained through the division of labor; and, in 1885 Metcalf

discussed the science of administration. He indicated that, as a

general principle, art seeks to produce certain effects, while science

is essentially concerned with investigating the causes of these effects.
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This is an important distinction when applied to the area of educa-

tional administration.

Nelson (1958) says that science is knowledge and art is the

creative and skillful application or reshaping of knowledge. The first

concern must be with the art of administration--the supporting

sciences must follow. The interaction between the two usually

brings about a gradual change in both.

Of particular concern to this study is the statement by Nelson

(1958) to the effect that a manager must be a good teacher. Man has

thought of education as one profession and that of management as

another. Research has shown that they have much in common. This

trend is reflected in some universities having a graduate school of

management with divisions of education, business, and public admin-

istration such as can be found at the University of California, Irvine

(U. C. I. , 1970). Miller (1963) contends that teaching is managing; and,

in addition, teaching is selling. If this is true, then much of the

research in teaching may be applicable in management and vice versa.

Semantics

A confusing aspect of the literature of management is semantic

in nature. Each discipline tends to bring its own language with it.

Unlike the physical sciences, the social sciences do not use termin-

ology that has the specificity of these sciences.
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Hayakowa (1963) speaks of the terminological tangle and how,

particularly in the arts, problems can be avoided if it is understood

that there are no ultimate correct and single meaning words. He

states this is also true in politics and social issues, and many other

matters of everyday discussion.

Koontz (1961) has indicated that the semantics problem is par-

ticularly severe in the field of management. There are many mean-

ings attached to the word management. For example, most people

would agree that it means getting things done with and through people.

There is less agreement on whether management includes formal,

informal, or all group activities. Koontz then asks the rhetorical

question: "Is it governing, leading, or teaching?"

In summary, it can be said that research with regard to

management theory and practice is often difficult because the words

used to communicate ideas are not single purpose. They must be

chosen carefully and combined with care.

Analys is Technique

According to Fryklund (1965) the analysis technique is for

instructors. It is a method by which the essential elements of an

occupation, or any part of an occupation or activity, are identified and

listed for instructional purposes. It is an inventory procedure. Any

occupation that involves fundamental procedures can be analyzed for

instructional purposes.
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The analysis technique described should not be confused with the

job analysis activities of personnel departments of business organiza-

tions. These usually relate to employee selection, job description,

job specifications, flow charts, and the like. A job description, for

example, outlines the major aspects of a job to be taught, but it offers

little as a basic for the development of instruction. An occupation

consists of many tasks or jobs which must be identified before adequate

instruction can be provided.

According to Mager and Beach (1967), a task is a logically

related set of actions required for the completion of a job objective;

and, a job or a vocation includes a number of tasks. The first step in

task analysis is the listing of all the tasks that might be included in

the job.

The analysis of the job of a tradesman or highly skilled tech-

nician is often difficult; however, the analysis of the job of an

administrator of vocational education is much more complex. The

tasks must be stated in relatively broad terms or the analysis becomes

long and unwieldy. It is from the inventory of tasks that courses of

instruction can be developed. It would be advantageous, of course, to

know the proficiency needed in the performance of each task.

An expanded application of the analysis technique is described by

Graff and Street (1956) in their book Improving Competence in

Educational Administration, They define competence as being a
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desired quality of job performance. They state that

When the elements of intelligent and quality behavior have
been identified, described, and understood, and further, when
these elements have been placed in proper relationships one
to another so as to achieve an organismic entity, the resulting
behavior pattern description may be properly called the
competency pattern (Graff and Street, 1956, p. 29).

The Cooperative Program in Educational Administration (CPEA)

(AASA, 1954), a nation-wide project of preservice and inservice

education programs for school administrators, was first announced

in August, 1950. Over a period of two years, eight centers were

established throughout the country. The Kellog Foundation allocated

$3, 400, 000 for CPEA support. Of particular significance to this study

was some of the research accomplished in the Southern States CPEA

which began in 1952, and which was completed in 1959. According to

a report published by the University of Tennessee (1959), 16 doctoral

and 7 masters theses were completed as a part of the project. These

were in addition to staff research efforts and the participation of

357 graduate students. Following is a quotation from the report:

The staff attempted to define behaviors which were basic
to the personality structure of the individual. Furthermore,
these behavioral definitions were structured in terms of the
job to be performed. The statements which emerged were sub-
sequently incorporated in an instrument which became known
as the Tennessee Rating Guide (p. 6-7).

According to Graff and Street (1956), the Southern States

Cooperative Program in Educational Administration (SSCPEA)

competency pattern integrated three important elements into its plan
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for describing and investigating competence:

1. competence reflected in job analysis to reveal the critical

tasks involved;

2. the know-how or equipment needed to perform the critical

tasks;

3. theory to furnish guidelines and framework, and to insure

consistency.

The job was considered to be central, and the evaluation of competence

was in terms of job performance. Theory was portrayed as the base

of the pattern and it was essential since all performance was,

consciously or unconsciously, carried on in terms of theory.

In a recent letter to this researcher, Graff (1971) wrote the

following:

You will note that the competency pattern is essentially an
attempt to relate values, job objectives and functions, and
knowledges and skills, etc. in a comprehensive kind of pattern.
Unless a person has some way of doing this, his behavior
must be frequently erratic and unintelligent. I think the
greatest difficulty we have in our culture is seeing the impor-
tance of values as they relate to behavior.

In summary, it appeared that the analysis technique as

described by Graff and Street (1956), Fryklund (1965) and Mager

and Beach (1967) was a viable approach to follow in this study. It

provided the direction for the determination of the job tasks, pro-

ficiency levels required, and their factor analysis.
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Factor Analysis

According to Harman (1967), "a principal objective of factor

analysis is to attain a parsimonious description of observed data"

(p. 5). This statistical tool is complex, but an extensive theoretical

explanation is not required to understand its use. However, one

aspect does require limited explanation. According to Cattell (1965a),

a correlation matrix is developed from which information is extracted.

The diagonal of the matrix represents the correlation of each variable

(competency) with itself. The diagonal does not contain meaningful

information in the sense that it is found in the rest of the matrix. How-

ever, some values must be placed in the diagonal so that factor

extraction can be accomplished. Two alternatives exist. One is to

put unities down the diagonal. This is called the closed model,

though some prefer to call it the method of component analysis and to

reserve factor analysis for the other or open model. The other

alternative is to insert values into the diagonal, known as commun-

alities (h ). Cattell calls this the factor model. The reason that

scientists prefer the open model is that the closed model is intrinsi-

cally unlikely to fit nature.

The communality of a variable represents the most that is has

in common with other tests. The square of the multiple correlation

(S. M. C) of a variable with all other variables constitutes a lower

limit. The true communality lies somewhere between the upper
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limit, with unities in the diagonal, and the lower limit with squared

multiple correlations (S.M. C. ) in the diagonal. The true communality

cannot be readily found, so a compromise is used. According to

Weiss (1971), the squared multiple correlation (S.M. C.) is the most

conservative, and the most used, of the communality estimates.

Determination of Correct Factor Solution

According to Weiss (1971) the determination of the correct

number of factors to extract or retain is perhaps the most contro-

versial problem faced by users of factor analysis. The aim is to

identify the true factor structure. A variety of methods have been

proposed. Most of the common methods are based on the eigen value

of a factor. Weiss indicates that the parallel analysis method of

Humphreys and Ilgen seems to be the most promising approach.

Humphreys and Ilgen (1969) recommend that at the same time a

set of real data is submitted to factor analysis, a parallel factor

analysis be made of a like set of random data. A graph is made of

the eigen values of each solution. The intersection of the two graphs

will give an indication of the correct factor solution. Using empirical

data, they discovered that the best solution was found when squared

multiple correlations, rather than unities, were used in the correla-

tion matrix. The use of unities tended to underestimate the number

of factor for the correct factor solution. Humphreys and Ilgen (1969)
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". . . recommend routine use of this technique in determining the

number of factors to rotate and interpret."

Statistical Determination of
Items to Retain

In factor analysis it has been common practice to use an

arbitrarily chosen factor loading as a cut-off value for inclusion of an

item in a factor. While this approach has been acceptable, many

items have been rejected, when by other criteria they could have been

accepted.

Cliff and Hamburger (1967), using Monte Carlo experiments,

have determined that the standard error of a factor loading is about

1/ irST, much like the standard error of a correlation coefficient.

Weiss (1971) suggests that a factor be declared residual if it has no

significant loading (loading greater than 2 or 2-1-2 times their

standard error). This also suggests that an individual competency

item can be retained if it has a factor loading greater than these

values.

Factor Techniques

According to Cattell (1965b), there are six possible experi-

mental ways of gathering data for correlations, commonly denoted by

the letters R, Q, P, 0, T, S. The R-technique is the most commonly

used. The Q-technique is the transpose of the R-technique.
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The primary concern of this study was with the application of

the R-technique factor analysis to a correlation matrix in order to

discover underlying groupings or factors. The second concern of

the study was with the application of the Q-technique factor analysis

to determine the alikeness of the respondents.

Administration of Vocational Education

Two studies in the administration of vocational education have

recently been completed. Ward (1970) conducted research relative to

the identification of competencies possessed by leaders in occupational

education. In addition, he explored the methods by which the essen-

tial competencies could be developed. An inventory of 50 items was

identified and validated. The respondents indicated that the best

method for preparing an individual for competency in 45 of the 50

tasks was through a combination of internship and course work.

In a task analysis of leaders in vocational education, Heilman

(1970) identified the tasks performed over a period of five weeks by

a population of 64 individuals from 28 states. This population of

leaders held positions at various levels in local high schools, large

high school districts, vocational-technical schools, community

colleges, state departments and teacher education institutions. These

tasks were assigned to 14 major functional categories. The highest

ranked task categories, when all positions were compared, were
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personnel development, researching, planning and supervising. The

lowest ranked task categories were promoting, consulting, budgeting

and financing, policy formulating, and guidance and counseling. Four

kinds of social interaction consumed 66.8 percent of the time of the

various leaders.

Early Application of Factor Analysis

According to Prien and Ronan (1971), the first analytic studies

of worker functions or tasks were by Thomas in 1952, Dunlop in 1954

and Saunders in 1956. Two early studies related to administration

were completed in 1956 by Stogdill and Shartle et al., and in 1957 by

Stogdill and Coons. Prien and Ronan (1971) contend that "the first

study employing a truly defensible design is by Hemphill (1960)

reporting results of the Executive Study. "

Stogdill and Shartle et al. (1956) factor analyzed the inter-

correlations among 120 groups of Navy officers who were grouped

on the basis of similarity of position and similarity of organization.

Eight factors were identified which were sufficient to describe the

performance of the 120 groups of officers.

In 1961, "A factor analysis of job activities, " was accom-

plished by Palmer and McCormick. A 177-item check list describing

job activities in terms of worker behavior was developed and
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administered to 250 selected employees. Various jobs from

administrative to hourly paid were included. Fourteen multiple-

group factors were generated.

Recent Applications of Factor Analysis

Wofford (1970) reported a "Factor analysis of managerial

behavior variables, ' in which an a priori model in terms of six

dimensions was developed. The data were collected by the use of a

183-item questionnaire. Of the 183 items, 100 were factor analyzed,

and 34 were reported. Five factors were generated. Wofford made

the following observation:

While it is apparent that the leadership area has been
studied in depth, one finds a paucity of research dealing
with behavior involving such managerial functions as plan-
ning, decision-making, organizing, and controlling (p. 169).

Courtney and Halfin (1969), in order to determine the common

training requirement of secondary-level vocational teachers, factor

analyzed the responses of 40 teachers to tasks relating to five differ-

ent disciplines. A core of common competencies was extracted,

which could be the basis for a broad based vocational education

curriculum. The varimax rotation method of extracting factors was

used. Factor loadings of .50 or greater were accepted. Thirty-one

of the 40 variables appeared in the factor loadings.

Gardner (1972) developed an instrument containing 89 test items

to identify he competencies and cognitive levels for junior high school
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teachers in four schools. A six factor solution was generated with

48 competencies having loadings of ± . 50 or greater. In addition to the

R-technique factor analysis, a Q-technique analysis was made. One

factor was generated with 92.7 of the common factor variables

accounted for, indicating the similarity of the teachers. Inquiry was

also made into the cognitive domain level required in order to fulfill

the tasks. There was a high degree of correlation ( +. 82) between the

proficiency levels and the responses to the cognitive level.

Three dissertations, completed at Oregon State University

during the year 1971, dealt with identifying the competencies of

community college instructors (Gunderson, 1971; Lindahl, 1971;

Miller, 1971).

Gunderson (1971) used a 99-item questionnaire to collect the

data from 160 instructors of Trade and Industrial Education in

community colleges. A one-way analysis of variance indicated that

there was no significant difference among the colleges except for one

item. The data were factor-analyzed using the R technique, and

a five factor solution was generated, extracting 48 competencies

with a factor loading of 50 or higher. The Q-technique of

clustering revealed that Trade and Industrial industructors resemble

one another with regard to values assigned to professional education

competencies.

In a related study, Spaziani (1971), using factor analytic
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techniques, studied the hierarchical structure in the cognitive domain

as related to the competencies used by Gunderson (1971), Lindahl

(1971), and Miller (1971). The hierarchical values and primary

heading used were the same as listed in Bloom's taxonomy. It was

determined that 57 of the 99 competencies had high levels of correla-

tion, and they could be grouped into four meaningful competency

clusters.

Summary

In summary, the analysis technique, used by instructors, is an

inventory procedure. Any occupation that uses fundamental proce-

dures can be analyzed for instructional purposes. The analysis

technique has been applied to jobs in administration.

Factor analysis is a complex statistical tool used to attain a

parsimonious description of observed data. There are two basic

statistical models. They are the open model and the closed model.

The open model is more likely to fit nature than the closed model.

The first factor analytic study of worker functions or tasks was

reported in 1952. Two earlier studies related to administration were

completed in 1956 and 1957. Although few factor analytic studies have

been made in the area of administration, it appears that the technique

is appropriate for this study.
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CHAPTER III

DESIGN OF THE STUDY

The Model

The literature was searched for a model that could be used to

represent the job of an administrator of vocational education. Early

in the search it was expected that a general business model such as

proposed by Newman (1967) and other contemporary authors would be

used. This model included the processes of organizing, planning,

leading, and controlling to describe the total job of management.

Later, several models described by Griffiths (1969) were reviewed.

It was finally determined that the one described by Graff and Street

(1956), which was originally developed by the Southern States Coopera-

tive Program in Educational Administration (SSCPEA), would be used

with one modification.

As a result of the questionnaire development process and inter-

action with the jury members, it was decided that the operational

area (7), transportation, would be replaced with the operational area

(7), research. The model used to describe the job of the vocational

education administrator, after modification, included the following

operational areas:

1. Organization and structure

2. Finance and business organization
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3. Student personnel

4. Curriculum and instruction

5. Staff personnel

6. School plant

7. Research projects

The sub-divisions of each area were used only as guides since it was

expected that the job tasks would include some that were more specific

to vocational education.

Development of the Questionnaire

The form design of a questionnaire, as well as the questions in

it, can seriously affect the collection of accurate data. Hemphill. and

Coons (1957) said that the instrument they had developed had the

advantages of yielding data with a minimal investment of time on the

part of the research worker and the respondent. In addition, it allowed

studies to be made of greater scope than was true of personal inter-

views. There was a disadvantage, however, in not knowing if the

answers represented the true situation. This could be true no matter

how the data were collected. Prien and Ronan (1971), commenting on

managerial research, made two observations of imporeto this study:

1. that most research in the managerial area has been narrow

and lacking in generalizability, and
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2. that there is obvious potential for describing work at the

various organizational levels.

This study has sought to develop a questionnaire applicable

across various organizational levels; but, generally limited to the job

of administration of vocational education. The tasks covered were

those performed, but not necessarily exclusively, by vocational

administrators. Studies similar to this one were reviewed for

guidance. The questionnaires developed by Halfin and Courtney (1969),

Gunderson (1971), Lindahl (1971), and Miller (1971) were alike in

that they identified competencies. Spaziani (1971) later identified the

cognitive levels of the competencies developed by Gunderson (1971),

Lindahl (1971), and Miller (1971). Gardner (1971) used a combined

form to identify both competencies and cognitive levels of task

performed. The questionnaire developed by Halfin and Courtney (1969)

was used as a partial guide for this study. It contained 130 items

with a Likert-type response scale for the assessment of task levels.

In addition, the basic principles for instrument design as described

by Furno (1966) were followed.

After a review of literature was completed, 170 test items were

developed including 50 from the questionnaire developed by Ward

(1970). The items were reviewed and a questionnaire with 120 items

was developed and submitted to a graduate class in administration and

supervision at Oregon State University. Suggestions were solicited
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from the class for improvement of the questionnaire. These sugges-

tions were incorporated in the revised questionnaire.

A jury of 12 experts, consisting of two from each group rep-

resented in the population sampled, was chosen to evaluate the ques-

tionnaire. New test items, and revisions were suggested to improve

the instrument. It was recommended that the number of items be

reduced so that the questionnaire could be completed in approximately

20 minutes. The particular concern was for the reliability of the

instrument. The number of items was reduced to 70, and repeated

testing indicated that the questionnaire could be completed in 15 to 20

minutes.

In reducing the instrument length from 170 to 70 test items,

there was a concern that certain aspects of the administrator's job

might be overlooked. To help avoid this possibility, the 7 x 7

technique as described by Gregory (1967) was used to reduce the data

using the seven model areas. The decision was made by the investi-

gator to include the test items from the Ward (1970) study whenever

they were pertinent to the model areas so that a measure of correla-

tion could be obtained between the two studies over the items retained.

They were randomly distributed and not identified in the questionnaire

or to the jury. If there was any change in wording, an item was con-

sidered to be no longer in the Ward study. Forty of the 50 test items

from the Ward study were retained and 30 additional test items were
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developed, making a total of 70 test items. The correlation between

the two studies was based upon the scores assigned to the 40 test items

they had in common.

The Dependent Variable

The respondents, administrators of vocational education, were

asked to indicate the proficiency level needed to perform each task

in relation to their position as an administrator. Each task was

assigned a score based upon a Likert-type five-point scale. The score

represented a level of proficiency for each of the 70 test items

included in the questionnaire. The questionnaire used in the study is

found in Appendix A.

The Sample

The questionnaire was sent to 142 administrators of vocational

education in the state of Oregon. The letter that accompanied it is

found in Appendix B. One-hundred-ten usable instruments were

returned which represented a return of 77.5 percent.

The six sub-groups representing the population from which the

samples were drawn consisted of the following:

I. Staff members of the Division of Instructional Services and

Vocational Education of the Oregon Board of Education.

2. Deans, directors or supervisors of vocational education in
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community colleges.

3. Intermediate education district vocational directors or

superintendents if there was no vocational director.

4. High school district vocational directors, or coordinators

of reimbursed vocational programs.

5. High school principals where reimbursed vocational courses

were being taught.

6. Full-time staff members from the Vocational, Adult,

Community College division of the School of Education,

Oregon State University.

Twelve respondents were drawn at random from the six sub-

groups for a total of 72 persons. All randomizations were done with

the use of a table of random numbers.

The names of the various administrators were obtained from

the following sources:

1. Oregon Community College Association Directory to

Personnel in Oregon Community Colleges (1971-1972)

2. Oregon School-Community College Directory (1971-1972)

3. Oregon State University Vocational Education Directory

(1971-1972)

4. The Oregon Board of Education provided the names for the

following:

a. Secondary schools offering approved vocational
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programs, 1971-1972

b. Intermediate Education District Vocational Education

Coordinators

c. Vocational Directors of school districts

d. Staff, Career Education, Oregon Board of Education

(see letter in Appendix C)

The Statistical Design

The main objective of this study was to identify the common

professional education competencies needed by administrators of

vocational education in the performance of their jobs, and to determine

the underlying structure accompanying the competencies. In order to

accomplish this, the design of the study included the following:

1. The population sampled in this study was representative of

administrators of vocational education in Oregon. A random

sample of 72 respondents consisting of 12 respondents from

each of six categories were selected for this study. These

were selected at random from the 110 usable questionnaires

returned from a mailing of 142.

2. The questionnaire was mailed directly to each person

selected. The respondents were asked to judgmentally

assign a score on a Likert-type scale of from 1 to 5 points,

representing the range of no proficiency required to
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complete proficiency required.

3. Each questionnaire used was checked and coded before

transferring the data to cards for computer analysis. The

method for coding the data cards is shown in Appendix D.

4. A six level, one-way analysis of variance test was used to

determine if there was any statistically significant difference

among the competency level means of the six groups in the

study. The null hypothesis tested was that there was no

significant difference among the six groups. The F statistic

was used to contrast the mean scores at the .05 level of

significance. Where the null hypothesis was rejected, the

test of least significant difference was used to determine

where they occurred.

The Statistical Design--Factor Analysis

Two factor analytic techniques, the R- technique and the

Q-technique (Caffein 1965b), were used to analyze the inter-

correlation matrix developed from the data sets provided by the 72

respondents. The R- technique of factor analysis ordered

competencies according to the respondents included in the study. This

technique of analysis was of primary interest since it examined the

correlations of the various common professional education compe-

tencies with each other and then clustered them into groups called
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factors. A description of the R-technique control cards used for the

computer analysis of data is included in Appendix E.

The Q- technique is a transpose of the R-technique.

Basically, it ordered the respondents according to the competencies

included for study. The resulting factors normally differentiate

between groups of people. This technique provided a measure of

commonality between the administrators of vocational education, and it

indicated the extent to which they were alike. A description of the

Q-technique control cards used for the computer analysis of data is

included in Appendix F.

A 70 x 70 intercorrelation matrix was generated from the

responses to the 70 items in the questionnaires received from the 72

respondents. This provided the basic matrix for all factor analytic

investigation. Both open and closed mathematical models were used

(Cattell, 1965a).

Number of Factors

One of the more difficult problems to solve in the use of factor

analysis has been the determination of the number of factors to use

in the analysis of given data. A technique using parallel analysis of

real data and random data was used to help determine the correct

number of factors (Humphreys and Ilgen, 1969). The point at which

the eigen values of the real data became less than the eigen values of
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the random data was considered to be an indication of the number of

factors to be used. This technique was used on both the open and

closed mathematical models. Other criteria such as logical structure,

number of competencies, factor loadings, and relative stability of

grouping were all applied to determine the correct number of factors

to use in the final solution.

Determination of the Appropriate Factor
Loading Cut-off Value

It has been common practice to arbitrarily choose a factor load-

ing cut-off value such as ± .5000 or some other value as a cut-off

point, and to reject all lesser loadings as representing spurious

competencies. The spurious competencies have been then used,

occasionally, to identify the cluster. This seemed to be contradictory

and a waste of potentially valuable information.

The research of Cliff and Hamburger (1967) indicated that the

standard error of a factor loading was about 1/ IAN. Weiss (1971a)

suggested that a factor analyst might consider a factor to be residual

if it had no significant loading, that is loadings of 2 or 2-1/2 times

the standard error of factor loading.

The standard error of factor loading used in this research was

1/ 70 or .1200. Thus, a factor loading above ± .2400-.3000 was

significant. The ± .3000 value was chosen for this research project.
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In addition to the lower limit of factor loading, the construct validity

of a factor was used as a measure of acceptance. Construct validity

can be logical as wel l as statistical (Downie and Heath, 1970).

One of the better assurances against random errors is to note

which competencies cling together as factoring proceeds from one

solution to another. This is an indication of factor stability. This

technique was used as one of the measures to determine a sub-group

within a factor.
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CHAPTER IV

PRESENTATION OF FINDINGS

The primary objective of this study was to identify, and to group,

the professional education competencies common to administrators of

vocational education. The technique of factor analysis was used to

form logical groups of competencies. Secondary objectives included

identification of the statistical difference among the six groups repre-

sented in the study, analysis to determine the commonality of adminis-

trators of vocational education, and the correlation between this study

and that of Ward (1970).

Arbitrary decisions have been made at various points in report-

ing the findings, but this is not unusual. Arbitrariness or indeterm-

inacy has been recognized by philosophers of science for a long time:

. . . in any scientific field the observed phenomena can be
described in a great variety of ways which are mutually
consistent. The choice of a particular interpretation must
then depend upon its utility (Harmon, 1967, p. 23).

The findings of this study have been presented in the following

order:

1. Differences among administrative groups.

2. Determination of the R-technique number of factor solution

3. Results of the R-technique factor analysis of 70 compe-

tencies.
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4. Results of the Q-technique factor analysis of 72 respondents.

5. Correlation with the Ward (1970) study.

Differences Among Administrative Groups

It was found that there were significant differences among the

mean scores of the six administrative groups. The null hypothesis

tested was that there was no significant difference among the groups in

the 70 competencies tested. The null hypothesis was rejected for 21

competencies and retained for 49 competencies.

Each of the 21 competencies rejected was subjected to a least

significant difference test. A table showing the differences among the

means for each of the 21 competencies rejected is presented in

Appendix G. An explanation of the structure of the tables is given on

the first page of Appendix G.

The location of each of these competencies in the seven-factor

solution are shown in Table 1. Their names are listed on page 64.

All of the competencies in factor two, of the seven factor solu-

tion, where the analysis of variance indicated there were significant

differences of means, were related to student guidance. Had the .01

instead of the .05 level of significance been used, the null hypothesis

would have been rejected for only six competencies.

The analysis of variance test indicated significant differences

among the means of the six groups represented in the study. Of equal



39

concern was the test for the commonality of individuals, which will

be discussed in a later section.

Table 1. Factor Lqcation of Rejected Competencies in Seven Factor
Solution.

Factor
1 2 3 4 5 6 7

3 16 55 39 2 28

7 24 64 9

18 30 (49)*

22 37 50

51 40 70

53

60

Spurious item

Determination of the R-technique Number
of Factor Solution

The method of parallel factor analysis, as recommended by

Humphreys and Ilgen (1969), was used to help determine the correct

factor solution. Both closed and open mathematical models were used.

Using the closed model it was evident that the graph of the real data

crossed that of the random data between factors five and six,

indicating that a five factor solution (Figure 1) was the likely solution.

Humphreys and Ilgen (1969) indicate that the closed model solution is

a likely underestimate. Using the open model it was found that the
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Figure 1. Graphs of eigen values using closed model with random and real data.
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graph of the real data crossed that of the random data (Figure 2)

between factors five and six, six and seven, and seven and eight. This

was not anticipated--they were expected to cross only once. A possible

explanation follows.

The graph of the "random" data appeared to plot a relatively

straight line after the fourth factor solution. Between factor solutions

one and four there appeared to be some "information" in the data. The

nine factor, va.rimax rotation solution of the random data, had 26

items with factor loadings of ± .4500 or higher and a highest factor

loading of -0.6750. Armstrong and Soelberg (1968) have indicated that

this phenomenon might occur. It appeared that information in the

random data graph could have shifted it slightly upward and given an

incorrect indication of the true intersection of the two graphs. Thus,

the likely solution, then, was that of seven factors. This was

chosen as the correct factor solution. Humphreys and Ilgen (1969)

found from extensive empirical research that the open model, using

squared multiple correlations (S. M. C. ), yields the most likely factor

solution.

Results of the R-technique
Factor Analysis

Initially, the closed mathematical model, with unities in the

diagonal of the intercorrelation matrix model was used, and the data

were factored using all factor solutions from five through 12. At this
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point it was learned that the open model was considered to be more

representative of the real world of research (Cattell, 1965b), and

the data were factored using squared multiple correlations (S. M. C)

instead of unities in the diagonal of the intercorrelation matrix. A

preliminary investigation was made of the technique of parallel factor-

ing to determine the correct factor solution. Only 18 of the 70

competencies were used. It was found that the graphs of the eigen

values using both the open and closed mathematical models were quite

different from each other. When 70 competencies were used, the

graphs of the eigen values were such that the graph of the open model

was closely approaching that of the closed model (Figures 1 and 2).

This suggested that as the number of test items was increased in the

factor solution, the two solutions became more nearly alike.

The seven factor solution with squared multiple correlations

(S. M. C. ) in the diagonal of the intercorrelation matrix is presented in

Appendix H. The only difference between the solutions of the closed

and open mathematical models was in the location of competency

number 34. It could not be considered spurious on the basis of factor

loading since it loaded almost equally on factors three and seven, nor

could it be considered so on the basis of construct similarity. Thus

both solutions appeared to be acceptable.

The cumulative percentage of the common variance accounted for

in the analysis increased as the number of factor solutions was
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increased (Table 2). The seven factor solution accounted for 59.15

percent of the total common variance, while using the open model for

the solution. Experience indicates this to be an adequate solution.

Table 2. Cumulative Percentage of Common Variance
Accounted for in Different Factor Solutions.

Factor
solution Percent Cumulative

per centage

1 25.87 25.87

2 9.37 35.24

3 6.15 41.39

4 5.32 46.71

5 4.69 51.40

6 3.92 55.32

7 3.83 59.15

8 3.41 62.56

9 3.10 65.66

Seven tables, one for each factor of the seven factor solution,

are presented in the following pages. The factor and sub-factor titles

are arbitrary. They were given to help identify the commonality of

each group of items (competencies). Collectively, the seven factor

tables describe all 70 of the competencies. Each table is identified

with a factor number and factor title. When a sub-factor is used, it

is underlined. It is preceded by an identifying letter and some are

followed by a letter that identifies it with a similar sub-factor in

another factor.
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An example, identifying the first competency in Table 3 is

made as follows. The competency is:

1. included in Factor Number One, Instruction--Staff and

Facilities,

2. a part of the sub-factor (a) Instructional Staff (A),

3. competency number 12 in the questionnaire,

4. described as: Develop job specifications and select teaching

and leadership personnel for occupational education,

5. calculated to have a mean of 3. 694, factor loading of -0.532,

and a squared multiple correlation (S.M. C. ) of . 915.

The competency means and standard deviations are listed in

Appendix I. The mean rank order and item numbers of the 70 compe-

tencies are listed in Appendix J. The ten highest-ranked competencies

had means greater than 4.000 with standard deviations less than 1.00.

The ten lowest-ranked competencies had means less than 3.000 and

had standard deviations greater than 1.00.

Factor One, Instruction--Staff and Facilities, shown in Table 3,

accounted for 25.87 percent of the common variance. This factor was

relatively stable under various factor solutions. Item numbers 22 and

46 were found in all factor solutions, 5 through 12. Item numbers 3,

15, 18, 51, 53 and 59 were found in a minimum of five factor solutions.

Sub-factor one (a) was assigned the name Instructional Staff. The

factor loadings in it were all greater than -0.5000.
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Table 3. Factor Number One - Instruction: Staff and Facilities.

Item
number

Item description Mean
Factor
loading SMC

fa) Instructional Staff (A)

12 Develop job specifications and select teaching and
leadership personnel for occupational education 3.694 -0.532 .915

15 Coordinate the activities of the occupational staff 3. 8S9 -0.585 . 885

22 Assign duties to various persons 3.750 -0.594 .927

51 Supervise the work of teachers and other occupational
education personnel 3.708 -0.654 .933

53 Recruit and develop personnel 3.778 -0.549 .940

ib) Instructional Facilities

8 Interpret the state specifications for occupational
education facilities 3.347 -0.483 . 874

31 Prepare a bid request with appropriate specifications 2.833 -0.446 .901

61 Plan vocational education facilities 3.611 -0.500 .901

c) General Instruction

3 Organize and use local occupational education
advisory committee 4.069 -0.663 . 886

7 Determine the occupational needs of the community 3.847 -0.389 . 867

18 Prepare budgets for occupational education 3.903 -0.603 .938

46 Utilize school budgeting and cost control accounting
procedures in program operation 3.597 -0.593 .954

59 Utilize various segments of the communications media
in publicizing occupational education 3.403 -0.647 .903

60 Supervise the preparation of promotional materials to
explain occupational education to the lay public 3.542 -0.498 .918
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The name Instructional Facilities was assigned to sub-factor

one (b). It was distinguished by having the lowest mean in the entire

factor number one. Since the items under sub-factor one (c) seemed

to be related to both sub-factor one (a) and one (b), it was given the

name of General Instruction. The highest mean and factor loading in

factor number one was for item 3, Organize and use local occupational

education advisory committee. In summary, this factor was quite

stable, had medium values of means and standard deviations, and it

had no spurious items.

Factor Number Two, Personnel--Student and Staff, shown in

Table 4, accounted for 9. 37 percent of the common variance. The

factor had two sub-factors plus another consisting of two spurious

items, Two (c). The spurious items were rejected because they did

not appear to fit under the title of Personnel. In addition, item number

35 had a factor loading of .290 which was below the cut-off value of

.300.

This factor was stable with item numbers 24, 26, 30, 32, 33,

37 and 40 appearing in all factor solutions 5 through 12. Of specific

interest was the fact that all of these items occurred in the sub-factor

Two (a) named Student Guidance. In addition, item number 16 occurred

in six factor solutions and item number 23 occurred in five factor

solutions. Item number 16, Supervise the maintenance of pupil

personnel records, was the lowest mean-ranked competency in the
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Table 4. Factor Number Two - Personnel: Student and Staff.

Item Factor
Item Description Mean SMC

number loading

(a) Student Guidance

1 Foster the development of student vocational interest clubs

16 Supervise the maintenance of pupil personnel records

24 Secure appropriate on-the-job training positions for students

26 Direct follow-up studies of former vocational education
students

30 Provide information to students concerning the
nature and requirements of occupations

32 Identify job opportunities and assist in placement of
students graduating from occupational preparatory
programs

33 Identify, recruit, and counsel students for placement
in occupational preparatory programs

37 Establish a program of career counseling

40 Establish minimum standards and criteria for the selection
and approval of training stations in cooperative programs

( b) Instructional Staff (B)

23 Plan and organize for the division of work

52 Evaluate the performance of teachers

f c) Spurious Items

35 Promote, organize, and conduct adult occupational
education programs

36 Relate technological advances to laboratory and class
instruction

3.208 .431 .934

2.250 , 719 .897

2.514 . 797 .947

2.847 . 526 .869

3.042 . 571 .869

2.472 .814 .940

2.500 . 762 .943

3.181 .444 .927

2.944 . 587 .923

3.917 .462 .936

3.750 . 452 .957

2.764 . 290 .903

3.181 .402 .895
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entire study, but it had a high factor loading of .719. This means that

it identified highly with other items in this factor, but that administra-

tors of vocational education indicated that they needed only slight to

moderate proficiency in this task (mean 2.250) to do their jobs. Item

number 32, Identify job opportunities and assist in placement of

students graduating from occupational preparatory programs, had the

next to the lowest mean, and the highest factor loading (.814) of the

entire study. This means that it identified highly with other items in

this factor, but that administrators of vocational education indicated

that they needed only slight to moderate proficiency in this task (mean

2. 472) to do their jobs. With the exception of item number 1, item

number 37, Establish a program of career counseling had the highest

mean (3. 181) of the entire sub-factor. These data suggest that student

guidance represents a group of essentially delegated tasks. The

administrators of vocational education indicated that they needed only

slight to moderate proficiency in these tasks to do their jobs.

The sub-factor Two (b), Instructional Staff (B), as shown in

Table 4, was closely tied to sub-factor One (a) Instructional Staff (A),

as shown in Table 3. Each one tended to load on both factors, and for

this reason they have been identified with each other by the notations

(A) and (B). The means of sub-factor Two (b) were the highest in the

entire factor, but with medium loading.



50

In summary, this factor can be characterized as having items

with Low competency level mean scores, large standard deviations,

high factor loadings, and great stability over several factor solutions.

The data suggest that the student guidance tasks are of an essentially

delegated nature.

Factor Number Three, Program Development and Demonstra-

tion, shown in Table 5, accounted for 6.15 percent of the common

variance. It consisted of 15 items that were divided into two sub-

factors. Factor number three did not maintain the stability of either

factor number one or factor two under repeated factoring. Item

number 69 occurred in at least five factor solutions. Sub-factor

Three (a), Program Development, had a wide range of competency

mean scores; from 4.389 to 2.569 with mean score rankings of 3 and

66. Item number 6, Identify problems or obstacles which hinder the

achievement of occupational education program goals, was unusual in

that it was the third highest mean-ranked competency of the study and

with the smallest standard deviation, but it had the lowest factor load-

ing of all the items in factor number three.

Sub-factor three (b) was named Program Demonstration. The

actions of showing or relating seemed common to this group of items.

This sub-factor was relatively stable in that previously mentioned

items numbered 38, 42 and 55 were in this sub-factor. They had

relatively high mean scores and factor loadings.
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Table 5. Factor Number Three - Program Development and Demonstration.

Item Factor
Item Description Mean SMC

number loading

(a) Program Development

6 Identify problems or obstacles which hinder the achieve-
ment of occupational education program goals 4.389 -0.315 . 852

13 Plan for the control process in administrative action 3.403 -0.378 . 899

29 Match jobs and individuals 3.181 0.410 .938

34 Utilize the computer to analyze and summarize information 2.569 -0.439 . 869

54 Plan for project development or non-repetitive action 3.694 -0.395 .888

62 Apply the history of vocational education to current
problems 2.722 -0.444 . 899

66 Collect, analyze and apply labor market and employment
data in new curricula and programs 3.458 -0.495 . 894

67 Conduct research leading to the establishment of new
curricula and programs 3.611 -0.550 .920

68 Identify research problems for study 3.097 -0.464 . 899

69 Use the information contained in professional journals for
professional improvement 3.653 -0.586 .909

(b) Program Demonstration

20 Interpret financial and special needs of occupational
education to the public and to the community served 3.917 -0.410 .877

38 Relate the occupational education instruction program
to other areas of the school curricula 3.917 -0.690 . 885

42 Conduct pilot and demonstration projects of exemplary
programs 3.458 -0.563 .900

55 Interpret the vocational programs to teachers, parents,
students and the community 4.125 -0.584 .907

58 Prepare articles for publication in professional journals 2.694 -0.352 898
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In summary, factor number three had a wide range of mean

score rankings, and loadings; and it was not as stable as some of the

other factors. The items in Program Development tended to load on

other factors as well. This suggests that competencies in factor

three have something in common with other competencies in other

factors.

Factor Number Four, Curriculum Development and Evaluation,

shown in Table 6, accounted for 5.32 percent of the common variance,

and it proved to be stable. Item numbers 41, 43, 44, 47 and 64 were

found in this factor across all factor solutions from 5 to 12. Item

numbers 14, 27, and 65 were found in at least six of the eight factor

solutions. All items seemed closely related and no sub-factor

designations were needed. Item number 47, Plan courses of study

and curricula for occupational education programs, had the highest

loading of any item in the factor. Its mean-rank was number 13. Item

number 43, Develop and/or direct the development of occupational

education curricula, had the highest mean (4. 292) of factor four.

This means that administrators of vocational education indicated that

they needed from considerable to complete proficiency in this task to

do their jobs.

Factor Number Five, Professional Relations--Organized

Groups, shown in Table 7, accounted for 4. 69 percent of the common

variance, and needed no sub-groups for identification. Factor five
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Table 6. Factor Number Four - Curriculum Development and Evaluation.

Item
number

Item Description Mean
Factor
loading

SMC

14 Locate and use community resources in program
planning and operation 3.875 -0.399 . 839

27 Plan special education programs for the disadvantaged
and handicapped students 3.167 -0.471 .924

39 Break down an occupation or job into its component
parts for instructional and guidance purposes 3.069 -0.495 . 879

41 Provide courses that are responsive to the individual
learning rates of students 3.597 -0.540 .901

43 Develop and/or direct the development of occupational
education curricula 4.292 -0.530 .909

44 Identify and interpret into meaningful programs
community labor market and student needs 3.792 -0.674 . 874

47 Plan courses of study and curricula for occupational
education programs 3.958 -0.725 .897

64 Conduct evaluations of vocational education programs 4.097 -0.529 .920

65 Plan for the distribution of supplies and equipment 2.972 -0.579 .912
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Table 7. Factor Number Five - Professional Relations--Organized Groups.

Item Factor
Item Description Mean SMC

number loading

2 Work with others in educational administration to initiate
and maintain occupational education programs

5 Utilize the services of federal, state, and local agencies
responsible for occupational education

9 Supervise the collection of data and complete reports for
various governmental agencies regarding the vocational
education program

11 Establish and maintain effective working relationships with
the various organizations concerned with occupational
education

17 Interpret federal, state and local vocational education
legislation, regulations and policies

50 Organize and conduct in-service seminars, workshops, etc. for
teachers and other staff members in occupational education

56 Contribute to studies, commissions, and investigations
sponsored by professional organizations and governmental
agencies

70 Effectively express ideas both orally and in writing

Spurious Item

49 Direct and discipline individuals

4.458 .681 .911

4. 069 . 701 .922

3. 194 . 350 .824

4. 097 .471 .807

3. 639 .497 .914

4, 000 .581 .914

3.431 .522 .949

4.444 . 489 .898

2. 583 -0. 408 .877
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was quite stable with item numbers 5, 9, 11, and 70 appearing as a

group in all factor solutions. Item numbers 2, 17, and 56 appeared

in four factor solutions. This factor included one spurious item

number 49, Direct and discipline individuals. This item had a mean

rank of 65 and a loading of -0.408. In all other factor solutions it

loaded on factor number six. A nine-item factor analysis was made

of factor five, and, again, item number 49 was rejected. A seven-

item factor analysis was made of all the competencies in factor num-

ber six, including item number 49. It loaded with all others in this

group, but with the lowest loading of the group.

The two highest mean-ranked competencies were found in this

factor. The highest was item number 2, Work with others in educa-

tional administration to initiate and maintain occupational education

programs. It also had a high factor loading. The next highest mean-

ranked item was number 70, Effectively express ideas both orally and

in writing. Five of the eight competencies in this factor had mean

scores of 4.000 or higher, indicating that a relatively high competency

was required in this area of administration of vocational education.

In summary, this factor was quite stable, had high mean

scores, and contained one spurious item.

Factor Number Six, Management of the Educational System,

shown in Table 8, accounted for 3.92 percent of the common variance

with no sub-factors needed to explain the factor. Item numbers 19,
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Table 8. Factor Number Six - Management of the Educational System.

Item Factor
Item Description Mean SMC

number loading

19 Follow a rational process in reaching decisions

25 Plan for repetitive action such as in the development
of policies and procedures

28 Render judgmental decisions involving ethical values

45 Develop various communications channels, both
formal and informal

48 Reconcile conflicting points of view between
individuals or groups

57 Develop voluntary cooperation in individuals

Table 9. Factor Number Seven - Research Projects.

Item
number Item Description

4 Implement research projects related to vocational
education

10 Use the systems approach, such as PPBS, to
project management

21 Prepare proposals for research, pilot, and
demonstration projects

4.375 . 622 .896

3.556 . 543 .924

3.361 .412 .939

4.194 .605 .931

3.944 . 693 .917

3.889 578 .952

Factor
Mean

loading
SMC

3.403 .636 .896

3.194 .539 .857

3.458 .414 .919
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25, 45, 48, and 57 appeared in every factor solution. Item number

28 appeared in five factor solutions. Item number 49, which appeared

in factor number five, and was spurious, had appeared in all other

factor solutions with this group of items. Item number 19, Follow a

rational process in reaching decisions, had the highest mean-ranked

score of this group, and it also had a high factor loading (.622). All

of the items in this factor appear to be general in nature. The lowest

mean-ranked item in this factor was number 28, Render judgmental

decisions involving ethical values. It also had the lowest factor load-

ing. Factor number six suggests that an administrator of vocational

education must have high proficiency in the management tasks

identified.

Factor Number Seven, Research Projects, shown in Table 9,

accounted for 3. 83 percent of the common variance, and it had no sub-

factors. The only item that showed stability was item number 4,

Implement research projects related to vocational education. Item

number 34, Utilize the computer to analyze and summarize informa-

tion, was the only one that changed location depending upon the

mathematical model used. With the closed model it was found in

factor number seven, and with the open model it was found in factor

number three. The items in factor number seven all had secondary

loadings on factor number three; and, likewise, factor number three

had secondary loadings on factor number seven. This suggests that
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the research projects of factor number seven have certain aspects in

common with the program development sub-factor of factor number

three.

In summary, there were three competencies in factor number

seven, only one of which was relatively stable. Factor number

seven had certain aspects in common with factor number three.

Table 10 provides data on the 12 highest mean-ranked compe-

tencies. Table 11 provides data on the 12 lowest mean-ranked compe-

tencies. Five of the highest mean-ranked competencies were found in

factor number five, and seven of the lowest mean-ranked competencies

were found in factor number two. Of the seven lowest mean-ranked

competencies, six were found in sub-factor two (a) Student Guidance.

The standard deviations of all the highest ranked competencies were

all less than 1. 000; and the standard deviations of the lowest mean-

ranked competencies were all greater than 1.000.

In total summary, seven factors were extracted in, the analysis.

Of the 70 competencies included in this study, 37 had factor loadings

greater than ± .5000. Three items were considered spurious. The

highest factor loading of .814 occurred on item number 32, the next to

the lowest mean-ranked score in the study. The lowest factor loading

of .290 occurred on item number 35, a spurious item. The mean of

all 70 competency means was 3.50, and the standard deviation of all

means was , 53. No test item had a mean between one and two,
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Table 10. Twelve Highest Mean-ranked Competency Scores.

Item
Item Description

number

2 Work with others in educational administration to initiate
and maintain occupational education programs

70 Effectively express ideas both orally and in writing

6 Identify problems or obstacles which hinder the achievement
of occupational education program goals

19 Follow a rational process in reaching decisions

43 Develop and/or direct the development of occupational
education curricula

45 Develop various communications channels, both formal
and informal

55 Interpret the vocational program to teachers, parents,
students and the community

64 Conduct evaluations of vocational education programs

11 Establish and maintain effective working relationships
with the various organizations concerned with occupational
education

5 Utilize the services of federal, state, and local agencies
responsible for occupational education

3 Organie and use local occupational education advisory
committees

50 Organize and conduct in-service seminars, workshops,
etc. for teachers and other staff members in occupational
education

Rank Mean Factor

1 4.458 5

2 4.444 5

3 4.389 3

4 4.375 6

5 4.292 4

6 4,194 6

7 4.125 3

8.5 4.097 4

8.5 4.097 5

10.5 4.069 5

10.5 4.069 1

12 4.000 5
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Table 11. Twelve Lowest Mean-ranked Competency Scores.

Item
number

Item Description Rank Mean Factor

40 Establish minimum standards and criteria for the selection
and approval of training stations in cooperative programs 59 2.944 2

26 Direct follow-up studies of former vocational education
students 60 2,847 2

31 Prepare a bid request with appropriate specifications 61 2.833 1

35* Promote, organize, and conduct adult occupational
education programs 62 2.764 2

62 Apply the history of vocational education to current
problems 63 2.722 3

58 Prepare articles for publication in professional journals 64 2.694 3

49* Direct and discipline individuals 65 2.583 5

34 Utilize the computer to analyze and summarize information 66 2.569 3

24 Secure appropriate on-the-job training positions
for students 67 2.514 2

33 Identify, recruit, and counsel students for placement
in occupational preparatory programs 68 2.500 2

32 Identify job opportunities and assist in placement of
students graduating from occupational preparatory
programs 69 2.472 2

16 Supervise the maintenance of pupil personnel records 70 2.250 2

*
Spurious items
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indicating none or slight proficiency. This suggested that all 70 test

items used in the questionnaire were some measure of competency as

perceived by the administrators of vocational education. Forty-five of

the competencies had means between three and four, indicating that

moderate to considerable proficiency was needed in each one. Seven

of the low-ranked competencies were in the area of student guidance,

and five of the high-ranked competencies were in the area of pro-

fessional relations with organized groups. Factors two, four, and six

were very stable over a wide range of factor solutions. This suggests

that they likely would be found in other research of this nature.

Results of the Q-technique
Factor Analysis

The relationship of every respondent with every other respondent

was examined by the Q-technique factor analysis program which

ordered them according to competencies. According to Weiss (1970),

. . the goal of Q analysis is to develop 'people types' by analyzing

the Q correlations among the multivariate profiles for a group of

individuals. "

A five factor solution using the Q-technique factor analysis was

conducted to determine the extent to which the 72 respondents

resembled each other in relation to their responses to the test items.

The Q-technique factor analysis generated only one factor. It was
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named Administrators of Vocational Education. Both the closed and the

open models were used, and their loadings were the same to the third

decimal place. Factor number one accounted for 93.23 percent of the

common variance using the closed model. It accounted for 96.58

percent of the common variance using the open model. The following

findings all suggest that the administrators of vocational education are

very much alike:

1. the single factor in the five factor solution

2. the high percentage of common variance for which it

accounted

3. the high factor loadings, all on one factor

The analysis of variance, previously described; and the Q-

technique analysis, combined, suggest the degree of "alikeness" of the

respondents. Appendix K summarizes the data with respect to the 72

respondents that clustered under factor number one.

Correlation with the Ward (1970) Study

As previously indicated, there was an interest in determining

the product moment correlation between this study and that of Ward

(1970). It was found that the coefficient of correlation was .60.

Since the Ward study had also correlated with a limited national study,

it was determined to correlate this study with his national study. The

coefficient of correlation between the two was .55. According to
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Downie and Heath (1970), ". . . an r of .80 and above is considered

a high coefficient, an r around .50 is considered moderate; and an r

of . 30 and below is considered a low coefficient." The data for the

40-item Sundstrom-Ward correlation are given in Appendix L.

Summary of Chapter IV

The primary objective of this study was to identify the common

professional education competencies of administrators of vocational

education in the performance of their jobs, and to determine the under-

lying structure accompanying the competencies.

The study sought to determine if there were significant differ-

ences among the mean scores of the six administrative groups. A

one-way analysis of variance test was used to test the null hypothesis;

that there was no significant difference among the groups in the 70

items tested. The null hypothesis was rejected for 21 competencies

and retained for 49 competencies. All of the competencies that were

rejected in factor number two were related to student guidance.

The R-technique, using the varimax rotation, was used to factor

analyze the 70 competencies of the administrators of vocational educa-

tion. The correct factor solution was determined to be the seven

factor solution.

The research of Cliff and Hamburger (1967) regarding the

standard error of factor loading was used as the basis for determining
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the appropriate factor loading cut-off value. The cut-off value

chosen was 2-1/2 times the standard error of factor loading or

.3000.

The common variance accounted for in the seven factor solution

was 59.15 percent of the total common variance, using the open model

for the solution. Experiences of other researchers indicate this to be

an adequate solution.

The data were factor analyzed using the R-technique set for the

seven factor solution. Both the open and the closed mathematical

models were used. The seven factors extracted from the data were

named as follows:

1. InstructionStaff and Facilities

2. Personnel--Student and Staff

3. Program Development and Demonstration

4. Curriculum Development and Evaluation

5. Professional Relations -Organized Groups

6. Management of the Educational System

7. Research Projects

The Q-technique was used to factor analyze the data to deter-

mine the extent to which the 72 respondents resembled each other, in

relation to their responses to the 70 test items. The Q-technique

factor analysis generated only one factor. It was named Administra-

tors of Vocational Education. Both the closed and the open
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mathematical models were used. There was little difference

between the two solutions. Their factor loadings were the same to the

third decimal place.

There was an interest in determining the product moment

correlation between this study and that of Ward (1970). The coeffi-

cient of correlation between the two studies, over 40 common compe-

tencies, was found to be .60.
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CHAPTER V

SUMMARY, CONCLUSIONS, AND
RECOMMENDATIONS

Restatement of the Problem and the Procedures

The primary objective of this study was to identify, and to group,

the professional education competencies common to administrators of

vocational education. The technique of factor analysis was used to

form logical groups of competencies. The secondary objectives were

to:

1. determine, by the method of the analysis of variance, if

significant differences existed among the mean scores of the

six administrative groups investigated for 70 competencies,

2. determine, by the method of factor analysis, the "alikeness"

of the 72 respondents as indicated by the scores they

recorded for 70 tasks,

3. determine the product-moment correlation coefficient

between this study and that of Ward (1970) over the tasks

that were common to both studies.

A model for the basic competency areas according to Graff and

Street (1952), with one modification, was used as a guide to the

development of items which were used in the survey questionnaire. An

extensive review of literature was conducted to determine the test

items to be used. Where applicable, the items developed by Ward (1970)
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were included so that a coefficient of correlation between the two

studies could be calculated. The items were scored from 1 to 5 on a

Likert-type scale, corresponding to the competency levels of: none,

slight, moderate, considerable, and complete. The questionnaire

was then evaluated by a jury of experts for content, comprehensive-

ness, clarity, and format. The final questionnaire contained 70 test

items.

The responses of 72 administrators, from six categories, to the

70 test items in the questionnaire were used as the basis for the

study. The data were processed in the Oregon State University

computer center using various public programs.

Summary of Findings

The one-way analysis of variance indicated that differences

existed among the groups according to the scores given by the

administrators of vocational education to each of the 70 professional

education tasks. It was determined that differences existed for 21

competencies, and that there were no differences for 49 competencies.

The R-technique factor analysis, using both the open and the

closed mathematical models, was used to identify common professional

education competencies. The method of parallel factor analysis,

using real and random data sets, was used to determine the appropri-

ate factor solution. It was found that the seven factor solution was the
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appropriate one to use. The seven factors extracted from the data

were named as follows:

1. Instruction - -Staff and Facilities

2. Personnel--Student and Staff

3. Program Development and Demonstration

4. Curriculum Development and Evaluation

5. Professional Relations--Organized Groups

6. Management of the Educational System

7. Research Projects

There was a distinct stability in most of the factors, and the

research findings were found to be similar to the administrative model

used. The names given the factors and sub-factors were arbitrarily

determined for identification purposes, and they were not necessarily

the same as those used in the administrative model.

The 12 highest mean-ranked competencies in the study were:

1. Work with others in educational administration to initiate

and maintain occupational education programs.

2. Effectively express ideas both orally and in writing.

3. Identify problems or obstacles which hinder the achieve-

ment of occupational education program goals.

4. Follow a rational process in reaching decisions.

5. Develop and/or direct the development of occupational

education curricula.



69

6. Develop various communications channels, both formal and

informal.

7. Interpret the vocational program to teachers, parents,

students and the community.

8. Conduct evaluations of vocational education programs.

9. Establish and maintain effective working relationships with

the various organizations concerned with occupational

education.

10. Utilize the services of federal, state, and local agencies

responsible for occupational education.

11. Organize and use local occupational education advisory

committees.

12. Organize and conduct in-service seminars, workshops,

etc. for teachers and other staff members in occupational

education.

Of the 70 competencies included in this study, 37 had factor

loadings greater than ± .5000. Three items were considered

spurious. The highest factor loading of .814 occurred on item number

32, the next to the lowest mean-ranked score in the study. The lowest

factor loading, .290, occurred on item number 35, a, spurious item.

The mean of all 70 competency means was 3. 50, and the

standard deviation of all means was .53. No test item had a mean

between one and two, indicating none or slight proficiency. This
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suggested that all 70 test items used in the questionnaire were some

measure of competency as perceived by the administrators of voca-

tional education. Forty-five of the competencies had means between

three and four, indicating that moderate to considerable proficiency

was needed in each one.

Seven of the low mean-ranked competencies were in the area of

student guidance. Five of the high mean-ranked competencies were in

the area of professional relations with organized groups.

The Q-technique of factor analysis was also used to extract

information from the data. Only one factor, with high loadings in it,

was found. It was named Administrators of Vocational Education.

Administrators of vocational education, from all six groups investi-

gated, resembled each other according to values assigned to the pro-

fessional education tasks.

Since the Ward (1970) study covered much the same population

as this study, there was an interest in finding the coefficient of

correlation between the two studies. They had 40 competencies in

common. The coefficient of correlation between the two studies, over

the 40 competencies, was found to be .60. This was considered to be

a medium correlation.

Conclusions

The analysis of variance test indicated that there was a difference
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among the six administrative groups with regard to 21 competencies.

However, the Q-technique factor analysis produced only one factor

with high loadings for all persons, indicating that they were quite

similar with respect to the 70 competencies. This suggested that

the use of the .01 level of confidence rather than the .05 level of

confidence might have been more appropriate.

Seven dimensions of common professional education competen-

cies were obtained using the R-technique factor analysis. It was

concluded that these factors were appropriate because they were

relatively stable over several factor solutions using both open and

closed mathematical models. In addition, the parallel analysis, using

random and real data sets, indicated that the seven factor solution

would best describe the competency structure.

The review of literature, the analysis of the data, and the

correlation with the Ward (1970) study indicated the following con-

clusions:

1. There was an identifiable group of professional education

tasks performed by administrators of vocational education.

2. The proficiency level was identifiable for each of the pro-

fessional education tasks performed by administrators of

vocational education.

3. The identified competencies could be factor analyzed to

identify common professional education curriculum content

groupings.
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4. There were significant differences among the competency

mean scores of the six administrator groups.

5. The alikeness of administrators of vocational education

could be determined from their scores on each of the

competencies.

6. A questionnaire could be constructed to test for the pro-

fessional competencies common to administrators of voca-

tional education.

7. The competencies found in this study could be correlated

with those from a similar study.

8. Mailed questionnaires could be used to collect data effec

tively, and with a saving in time to both the investigator

and the respondent.

9. Parallel factor analysis of real and random data sets was a

useful technique for determining a factor solution.

10. The open and closed mathematical models tended toward

giving the same factor solutions as the number of compe-

tencies was increased.

11. The 7 x 7 technique was a useful method for classifying,

combining, ranking and reducing large amounts of data.

12. Based on the findings of this study, educational institutions

can proceed with the development of curricula based on the

identified competencies, and their groupings.
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Recommendations

The following recommendations are made, based upon the pro-

cedures described, the data analysis, and the conclusions previously

given:

1. Leadership development programs in vocational education

should give serious consideration to the competencies

identified in this study.

2. The groupings of the common professional education compe-

tencies identified in this study should be used as the basis

for organizing instructional programs for administrators of

vocational education.

3. The professional education competencies of administrators

of vocational education have been identified. Much research

needs to be done to learn what related information or

experiences are needed to prepare for these competencies.

4. The competencies found in professional education manage-

ment were consistent with those found in business manage-

ment. Common management training programs are

recommended.

5. In-service management development programs should be

based upon the needed competencies as identified in this

study.
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Suggestions for Further Study

As a result of the findings and conclusions of this investigation,

and, in order to extent the benefits of this study, the following

suggestions are offered for consideration:

1. A study should be made to determine the professional

education competencies of personnel in guidance services.

Z. Research should be accomplished to determine the cognitive

levels needed to accomplish the various tasks developed in

this study.

3. Had more than 70 tasks been used in this study, it is possible

that additional factors might have been found. Expanded

study of any one, or group, of the seven factor areas is

suggested.

4. Since the factor structure may change over time, it is

suggested that this present study be replicated five years

hence to verify the reliability of the findings.

5. The related information needed to develop the competencies

found in this study should be determined and curriculum

development should follow.

6. This study determined the competencies that were needed to

perform as an administrator of vocational education. With

this base it may prove useful to determine the competencies
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that will be needed in the near future. The Delphi technique

might be used in such a study.

There may be reason to use the data collected from this study

for future research. Therefore, the data are provided in Appendix M.
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OREGON STATE UNIVERSITY

Vocational Administrator
Questionnaire

Purpose: The purpose of this questionnaire is to seek your assistance
in providing information which will be useful in the develop-
ment of curricula for colleges and universities seeking to
offer relevant professional courses for administrators of
vocational education.

Please fill in the following:

Name

Title

Address

Telephone

Organization Home Address

Instructions for the completion of this questionnaire

This questionnaire contains a list of tasks which have been identified
as related to vocational administration. We are attempting to deter-
mine the degree to which these tasks apply to vocational administra-
tors in the State of Oregon.
For each statement, circle the rating (1, 2, 3, 4, 5) which indicates
your judgment regarding the proficiency needed to perform the task
in relation to your position as a vocational administrator.
Following is an example:
As a vocational administrator, what
proficiency must you have in this task

a)
bo

o

1 ®

a)

S-1

o

3

in order to do your job?

1. copy printed material on a fluid duplicator
This person, in marking the "2" rating, felt that his job required
slight proficiency with this task.

5
0

4 5

Please do not leave out any item--there are no right or wrong
answers. Do not take too much time in thinking about any particular
item.



As a vocational administrator, what proficiency
must you have in this task in order to do
your job?

a)
z
0

1. foster the development of student vocational
interest clubs 1 2 3 4 5

4-1

bi)

C13

;-

0
5
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0
U

2. work with others in educational administration
to initiate and maintain occupational
education programs

3. organize and use local occupational
education advisory committees

4. implement research projects related to
vocational education

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

5. utilize the services of fecJeral, state, and
local agencies responsible for occupational
education 1 2 3 4 5

6. identify problems or obstacles which hinder
t he achievement of occupational education
program goals 1 2 3 4 5

7. determine the occupational needs of the
community 1 2 3 4 5

8. interpret the state specifications for
occupational education facilities 1 2 3 4 5

9. supervise the collection of data and complete
reports for various governmental agencies
regarding the vocational education program 1 2 3 4 5

10. use the systems approach, such as PPBS,
to project management 1 2 3 4 5

11. establish and maintain effective working
relationships with the various organizations
concerned with occupational education 1 2 3 4 5

12. develop job specifications and select teaching
and leadership personnel for occupational
education 1 2 3 4 5

13. plan for the control process in
administrative action 1 2 3 4 5

14. locate and use community resources in
program planning and operation 1 2 3 4 5



As a vocational administrator, what proficiency
must you have in this task in order to do
your job?

15. coordinate the activities of the occupational
staff

16. supervise the maintenance of pupil personnel
records

17. interpret federal, state and local vocational
education Legislation, regulations and policies

18. prepare budgets for occupational education

19. follow a rational process in reaching decisions

20. interpret financial and special needs of
occupational education to the public and
to the community served

21. prepare proposals for research, pilot, and
demonstration projects

22. assign duties to various persons
23. plan and organize for the division of work

24. secure appropriate on-the-job training
positions for students

25. plan for repetitive action such as in the develop-
ment of policies and procedures

26. direct follow-up studies of former vocational
education students

27. plan special education programs for the
disadvantaged and handicapped students

28. render judgmental decisions involving
ethical values

29. match jobs and individuals

30. provide information to students concerning
the nature and requirements of occupations

31. prepare a bid request with appropriate
specifications

89

k
CD

,0
CI)

00 0

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5



As a vocational administrator, what proficiency
must you have in this task in order to do
your job?

rd

a)
"cl

32. identify job opportunities and assist in place- o
merit of students graduating from occupational cn

preparatory programs
33. identify, recruit, and counsel students for

placement in occupational preparatory programs

34. utilize the computer to analyze and summarize
information

35. promote, organize, and conduct adult
occupational education programs

36. relate technological advances to laboratory
and class instruction

37. establish a program of career counseling
38. relate the occupational education instruction

program to other areas of the school curricula
39. break down an occupation or job into its

component parts for instructional and
guidance purposes

40. establish minimum standards and criteria for
the selection and approval of training
stations in cooperative programs

41. provide courses that are responsive to the
individual learning rates of students

42. conduct pilot and demonstration projects
of exemplary programs

43. develop and/or direct the development of
occupational education curricula

44. identify and interpret into meaningful pro-
grams community labor market and
student needs

45. develop various communications channels,
both formal and informal

46. utilize school budgeting and cost control
accounting procedures in program operation
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1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5



As a vocational administrator, what proficiency
must you have in this task in order to do
your job?

47. plan courses of study and curricula for
occupational education programs

48. reconcile conflicting points of view
between individuals or groups

49. direct and discipline individuals
50. organize and conduct in-service seminars,

workshops, etc. for teachers and other
staff members in occupational education

51. supervise the work of teachers and other
occupational education personnel

52. evaluate the performance of teachers

53. recruit and develop personnel
54. plan for project development or non-

repetitive action

55. interpret the vocational program to teachers,
parents, students and the community

56. contribute to studies, commissions, and
investigations sponsored by professional
organizations and governmental agencies

57. develop voluntary cooperation in individuals

58. prepare articles for publication in
professional journals

59. utilize various segments of the communica-
tions media in publicizing occupational education

60. supervise the preparation of promotional
materials to explain occupational education
to the lay public

61. plan vocational education facilities

62. apply the history of vocational education to
current problems

63. supervise the conduct of community
and occupational surveys

1.1.2

cd

CU

0
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(1)
4-3

a)

0
U

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5



As a vocational administrator, what proficiency
must you have in this task in order to do
your job?

64. conduct evaluations of vocational education
programs

65. plan for the distribution of supplies and
equipment

66. collect, analyze and apply labor market and
employment data in curricula selection
and development

67. conduct research leading to the establishment
of new curricula and programs

68. identify research problems for study

69. use the information contained in professional
journals for professional improvement

70. effectively express ideas both orally and in
writing

Will you please fold the questionnaire,
staple as indicated, and mail it now?

Thank you.
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1 2 3 4 5

1 2 3 4 5
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APPENDIX B

OREGON STATE UNIVERSITY
DEPARTMENT OF INDUSTRIAL EDUCATION
Industrial-Arts Education
Industrial-Vocational Education

We are presently involved in research directed toward improving competence
in the administration of vocational education programs at all levels.
Selected leaders in vocational education are being asked to complete the
enclosed questionnaire so that the competencies required for individual
administrative positions can be identified.

Research is an important part of all curriculum development, as you are
aware. A prompt reply by December 20th will facilitate the handling of the
responses. The data provided will be factor-analyzed at the Oregon State
University Computer Center, and, it is expected that the results will have
significant implications for curriculum development relative to the prep-
aration of administrators of vocational education programs.

Your professional help will be very much appreciated. We wish to assure you
that the names of the individual respondents will not be identified in the
final report.

Sincerely yours,

Redacted for Privacy
Lloyd C._Sundstrom
Department! of Industrial Education

Redacted for Privacy
Pat H. Atteberry, Head
Department of Industrial Educ ion

Ice

Enclosure
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APPENDIX C

OREGON

BOARD OF EDUCATION

942 LANCASTER DRIVE NE. SALEM, OREGON 97310
Phone (503) 378-3569

BOARD OF EDUCATION

RICHARD F. DEICH, Chairman
1010 Corbett Building
Portland 97204

FRANK J. VAN DYKE, Vice Chairman
110 E. Sixth
Medford 97501

Dr. ELEANOR BEARD
1580 S. Sky land Drive
Lake Oswego 97034

EUGENE H. FISHER
Kellogg Route, Box 91
Oakland 97462

W. WARREN MAXWELL
Route 6, Box 144
Lakeview 97630

FRANCIS I. SMITH
600 Morgan Park Building
Portland 97205

FRANK M. WARREN
621 S.W. Alder
Portland 97205

DALE PARNELL
Superintendent and Executive
Officer of the Board

JESSE FASOLD
Deputy Superintendent and
Secretary of the Board

November 29, 1971

Mr. Lloyd C. Sundstrom
Oregon State University
Department of Industrial Education
301 Batcheller Hall
Corvallis, Oregon 97331

Dear Lloyd:

I have reviewed the questionnaire which you wish
to have each member of this division complete.

Please feel free to send copies of your instrument
to all members of this staff. We are always pleased
to cooperate in contemporary research efforts.

We are enclosing a copy of the staff roster for your
convenience in mailing the questionnaires.

Sincerely yours,

Redacted for Privacy

LEK:gc

Enclosure

Leonard E. Kunzman
State Director
Vocational Education
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APPENDIX D

CODING OF DATA CARDS

Data for each of the 72 respondents was coded on a card as follows:

Column

1-2 01 to 72. Represents one of the 72
administrators.

3 Blank

4 Represents one of the six administrative
groups studied.

5 Blank

6-75 Data. Response values of 1, 2, 3, 4,
or 5 which were assigned to 70 competencies.



96

APPENDIX E

R -MODE CONTROL CARDS

gJOB, 708149, XXXX, LLOYD C. SUNDSTROM

gMFBLKS=500

gTIME=1000

gCOPY, 0=80

*GO

*DATA, CARDS= 1, ITEMS=70, OUTPUT.

*CORR, RMODE, DIAG=SMC, PRINTOUT=BOTH, OUTPUT.

*FACTOR, NUMFAC=7, EIGEN, OUTPUT.

*ROTATE, VARI, NONSTD, OUTPUT.

*TITLE ADMIN PROF ED COMP

*LABEL, S0 1$S02$503$ 518$

S19$ S38$

S39$ S58$

S59$ S70$

*FORMAT(5X, 70F1. 0)

*END

Data cards inserted here
**

gg

REWIND, 80

g*FAST

gLOGOFF
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APPENDIX F

Q-MODE CONTROL CARDS

gJOB, 708149, XXXX, LLOYD C. SUNDSTROM

gMFBLKS=500

TIME= 1000

gCOPY, 0=80

*GO

*DATA, TRANS, CARDS=1, ITEMS=70, OUTPUT.

*CORR, QM ODE, DIAG= ONE, OUTPUT.

*FACTOR, NUMFAC=5, EIGEN, OUTPUT.

*ROTATE, VARI, NONSTD, OUTPUT.

*TITLE ADMIN PROF ED COMP

*LABEL, A01$A02$A03$ A18$

A19$ A38$

A39$ A58$

A59$ A72$

*FORMAT(5X, 70F1.0)

*END

Data cards inserted here
**

gg

REWIND, 80

g*FAST

gLOGOFF
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APPENDIX G

ANALYSIS OF VARIANCE TABLES

The null hypothesis tested was that there was no significant
difference among the groups in the 70 competencies tested. A one-way
analysis of variance test was used for testing the hypothesis, and

F .05, df = 5, 66 > 2. 3605 was selected as the critical value for

rejecting the hypothesis. The null hypothesis was rejected for 21

competencies. A test of least significant difference indicated where
the differences were to be found.

Explanation of Tables

1. The numbers in parentheses represent each of the six
administrative groups tested.

2. The numbers extending in a row and a column from the
words, group mean, are the group mean of the administra-

tive group adjacent to them.

3. The computed F value and the least significant difference

(LSD) value is given for each competency.

4. The remaining values in each table represent the differ-
ences between the various pairs of group means. Those

marked with an asterisk (*) exceeded the LSD .05 =

value.

Example:
Competency 2. Work with others in educational administra-

tion to initiate and maintain occupational education programs.
The significant differences are as follows:

between groups 1 and 6 .833

groups 3 and 6 .583

groups 4 and 6 .583

groups 1 and 5 .500



Listed below are the six various groups represented in this
study.
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Group
number Description

(1) Oregon Board of Education, Division of Instructional
Services and Vocational Education. Career Education Staff

(2) Oregon State University, Division of Vocational, Adult and

Community College Education. Staff

(3) Intermediate Education District. Vocational Coordinator

or Superintendent

(4) Community College. Dean, Director or Coordinator

(5) School District. Vocational Director or Coordinator

(6) Senior High School. Principal
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Competency 2. Work with others in educational administration to
initiate and maintain occupational education programs.

Group (6) (5) (2) (4) (3)

group
mean 4.000 4.333 4.417 4.583 4.583

(1) 4.833 .833* .500* .416 .250 .250

(3) 4.583 . 583* . 250 .166 . 000

(4) 4.583 . 583* . 250 .166

(2) 4.417 . 417 . 083

(5) 4.333 . 333 Computed F = 2.7401

(6) 4.000 LSD . 05 = . 483

Competency 3. Organize and use local occupational education
advisory committees.

Group (2) (6) (1) (3) (5)

group
mean 3.417 3.917 3.917 4.083 4.500

(4) 4.583 1. 166* . 666 . 666 . 500 . 583

(5) 4.500 1.083* . 583 . 583 . 417

(3) 4.083 . 666 1.666 . 166

(1) 3.917 .500 .000

(6) 3.917 . 500 Computed F = 3.0708

(2) 3.417 LSD . 05 = . 693
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Competency 7. Determine the occupational needs of the community.

Group (1) (5) (2) (3) (6)

group
mean 3.000 3.583 3.750 3.917 4.333

(4) 4.500 1.500* . 917* .750* .583 . 167

(6) 4.333 1.333* . 750* . 583 .416

(3) 3.917 . 917* . 334 . 167

(2) 3.750 . 750* .167

(5) 3.583 . 583 Computed F = 4.4815

(1) 3.000 LSD . 05 = .723

Competency 9. Supervise the collection of data and complete reports
for various governmental agencies regarding the
vocational education program.

Group (6) (4) (2) (3) (5)

group
mean 2.667 2.667 2.833 3.333 3.750

(1) 3.917 1.250* 1.250* 1.084* . 584 . 167

(5) 3.750 1.083* 1.083* .917* .417

(3) 3.333 . 666 . 666 . 500

(2) 2.833 . 166 . 166

(4) 2.667 . 000 Computed F = 4.0022

(6) 2.667 LSD . 05 = . 784
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Competency 16. Supervise the maintenance of pupil personnel. records.

Group (4) (1) (5) (3) (6)

group
mean 1.500 1.750 2.250 2.417 2.667

(2) 2.917 1.417* 1.167* . 667 . 500 . 250

(6) 2.667 1.167* .917* .417 .250

(3) 2.417 . 917* . 667 . 167

(5) 2.250 . 750 . 500

(1) 1.750 .250 Computed F = 3.3000

(4) 1.500 LSD . 05 = . 841

Competency 18. Prepare budgets for occupational education.

Group (1) (6) (3) (2) (4)

group
mean 3.083 3.833 3.833 4.000 4.167

(5) 4.500 1.417* . 667 . 667 . 500 . 333

(4) 4.167 1. 084* . 334 . 334 . 167

(2) 4.000 . 917* . 167 . 167

(3) 3.833 . 750 . 000

(6) 3.833 . 750 Computed F = 2.4947

(1) 3.083 LSD . 05 = . 846
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Competency 22. Assign duties to various persons.

(1) (3) (5) (2) (6)

group
mean 2.833 3.583 3.750 4.000 4.083

(4) 4.250 1. 417* . 667 . 500 . 250 . 167

(6) 4.083 1.250* . 500 . 333 . 083

(2) 4.000 1.167* . 417 . 250

(5) 3.750 . 917* . 167

(3) 3.583 . 750 Computed F = 2.8417

(1) 2.833 LSD . 05 = .852

Competency 24. Secure appropriate on-the-job training positions for
students.

(1) (4) (6) (5) (3)

group
mean 1.417 2.083 2.750 2.917 2.917

(2) 3.000 1.583* . 917 . 250 . 083 . 083

(3) 2.917 1. 500* .834 .167 .000

(5) 2.917 1.500* . 834 . 167

(6) 2.750 1.333* .667

(4) 2.083 . 666 Computed F = 3.3124

(1) 1.417 LSD . 05 = . 984
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Competency 28. Render judgmental decisions involving ethical values.

Group (1) (6) (5) (4) (3)

group
mean 2.583 3.167 3.333 3.417 3.667

(2) 4.000 1.417* . 833 . 667 . 583 . 333

(3) 3.667 1.083* . 500 . 334 . 250

(4) 3.417 . 834* . 250 . 084

(5) 3.333 .750 . 166

(6) 3.167 . 584 Computed F = 2.6421

(1) 2.583 LSD .05 = .834

Competency 30. Provide information to students concerning the
nature and requirements of occupations.

Group (1) (4) (5) (2) (6)

group
mean 2.083 2.833 3.083 3.250 3.417

(3) 3.583 1.500* . 750 . 500 . 333 . 166

(6) 3.417 1. 334* . 584 . 334 . 167

(2) 3.250 1.667* . 417 .167

(5) 3.083 1.000* .250

(4) 2.833 .750 Computed F = 3.5898

(1) 2.083 LSD . 05 = .801
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Competency 37. Establish a program of career counseling.

Group (4) (1) (2) (6) (3)

group
mean 1.833 2.667 3.083 3.750 3.750

(5) 4.000 2. 167* 1.333* .917* .250 .250

(3) 3.750 1.917* 1.083* .667 .000

(6) 3.750 1.917* 1.083* . 667

(2) 3.083 1.250* .416

( 1 ) 2.667 .834 Computed F = 6.7701

(4) 1.833 LSD . 05 = . 898

Competency 39. Break down an occupation or job into its component
parts for instructional and guidance purposes.

Group (4) (5) (6) (2) (3)

group
mean 2.250 2.917 3.000 3.000 3.500

(1) 3.750 1. 500* . 833 . 750 . 750 .250

(3) 3.500 1.250* . 583 . 500 . 500

(2) 3.000 . 750 . 083 . 000

(6) 3.000 .750 .083

(5) 2.917 . 667 Computed F = 2.9595

(4) 2.250 LSD . 05 = . 855



Competency 40. Establish minimum standards and criteria for the
selection and approval of training stations in
cooperative programs.

Group (4) (1) (3) (6) (2)

group
mean 2.333 2.333 2.917 3.250 3.250

(5) 3.583 1. 250* 1.250* . 666 . 333 . 333

(2) 3.250 . 917 . 917 . 333 . 333

(6) 3.250 . 917 . 917 . 333

(3) 2.917 .584 . 584

(1) 2.333 . 000 Computed F = 2.3717

(4) 2.333 LSD . 05 = . 952
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Competency 49. Direct and discipline individuals.

Group (1) (5) (3) (6) (2)

group
mean 1.667 2.500 2.500 2.583 2.833

(4) 3.417 1. 750* . 917 . 917 . 834 . 584

(2) 2.833 1. 166* . 333 . 333 . 250

(6) 2.583 . 916 . 083 . 083

(3) 2.500 . 833 . 000

(5) 2.500 .833 Computed F = 2.8303

(1) 1.667 LSD . 05 = . 954
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Competency 50. Organize and conduct in-service seminars, work-
shops, etc. for teachers and other s taff members in
occupational education.

Group (4) (6) (2) (5) (1)

group
mean 3.250 3.417 3.917 4.417 4.417

(3) 4.583 1.333* 1. 166* .666 . 166 . 166

(1) 4.417 1. 167* 1. 000* . 500 . 000

(5) 4.417 1. 167* 1.000* .500

(2) 3.917 .667 . 500

(6) 3.417 . 167 Computed F = 6.8688

(4) 3.250 LSD . 05 = . 60996

Competency 51. Supervise the work of teachers and other occupational
educational personnel.

Group (1) (2) (3) (6) (5)

group
mean 2.833 3.167 3.917 4.000 4.083

(4) 4.250 1.417* 1.417* .333 .250 . 167

(5) 4.083 1.250* .916* . 166 .083

(6) 4.000 1. 167* . 833 . 083

(3) 3.917 1.084* .750

(2) 3.167 . 334 Computed F = 3.2342

(1) 2.833 LSD .05 = .896



Competency 53. Recruit and develop personnel.

Group (1) (2) (5) (6) (3)

group
mean 2.667 2.750 3.833 4.000 4.083

(4) 4.333 1.666* . 583 . 500 . 333 . 250

(3) 4.083 1.416* . 333 . 250 . 083

(6) 4.000 1. 333* . 250 . 167

(5) 3.833 1. 166* .083

(2) 2.750 1.083* Computed F = 2.904

(1) 2.667 LSD .05 = . 965
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Competency 55. Interpret the vocational program to teachers,
parents, students and the community.

Group (2) (4) (6) (1) (5)

group
mean 3.500 3.917 4.083 4.083 4.583

(3) 4.583 1. 083* . 666 . 500 . 500

(5) 4.583 1.083* . 666 . 500 . 500

(1) 4.083 . 583 . 166 . 000

(6) 4.083 . 583 . 166

(4) 3.917 . 417 Computed F = 2.8550

(2) 3.500 LSD . 05 = . 693
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Competency 60. Supervise the preparation of promotional materials.

Group (4) (1) (2) (6) (5)

group
mean 3.083 3.083 3.167 3.583 4.167

(3) 4.167 1.084* 1.084* 1.000* . 584 .000

(5) 4.167 1.084* 1.084* 1.000* . 584

(6) 3.583 . 500 . 500 . 416

(2) 3.167 . 084 . 084

(1) 3.083 .000 Computed F = 3.2373

(4) 3.083 LSD . 05 = . 815

Competency 64. Conduct evaluations of vocational education pro-
grams.

Group (2) (6) (4) (3) (5)

group
mean 3.417 3.917 4.167 4.167 4.250

(1) 4.417 1. 000* . 500 . 250 . 250 . 167

(5) 4.250 . 833* . 333 . 083 . 083

(3) 4.167 . 750* . 250 . 000

(4) 4.167 . 750* . 250

(6) 3.917 . 500 Computed F = 3.0683

(2) 3.417 LSD . 05 -- . 616
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Competency 70. Effectively express ideas both orally and in writing.

Group (6) (4) (5) (1) (3)

group
mean 3.917 4.250 4.583 4.583 4.667

(2) 4.667 . 750* . 417 . 084 . 084 . 000

(3) 4.667 . 750* . 417 . 084 . 084

(1) 4.583 . 666* . 333 . 000

(5) 4.583 . 666* . 333

(4) 4.250 . 333 Computed F = 2.7291

(6) 3.917 LSD .05 = . 516
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APPENDIX H

SEVEN FACTOR SOLUTION

SMC in Diagonal

Factors
1 2 3 4 5 6 7

3 1 6 14 2 19 4

7 16 13 27 5 25 10

8 23 20 39 9 28 21

12 24 29 41 11 45

15 26 34 43 17 48

18 30 38 44 (49) 57

22 32 42 47 50

31 33 54 64 56

46 (35) 55 65 70

51 (36) 58

53 37 62

59 40 66

60 52 67

61 68

63 69

Note: The columns represent the competency numbers of all compe-
tencies in the seven factor solution. The competencies in
parentheses are spurious factor solutions as defined in the text.
All 70 competencies are accounted for in this solution.



112

APPENDIX I

TABULATION OF MEANS AND STANDARD DE VIATIONS

Item
number Mean Standard

deviation
Item

number
Mean Standard

deviation

1 3.208 1.006 36 3.181 1.039
2 4.458 .627 37 3.181 1.304
3 4.069 . 909 38 3.917 1.004
4 3.403 .974 39 3.069 1.117
5 4.069 .893 40 2.944 1.221
6 4.389 .571 41 3.597 1.134
7 3.847 . 988 42 3.458 1.034
8 3.347 . 952 43 4.292 . 777
9 3.194 1.057 44 3.792 .804

10 3.194 1.146 45 4.194 . 725
11 4.097 .735 46 3.597 1.134
12 3.694 1.158 47 3.958 . 911
13 3.403 1.030 48 3.944 . 914
14 3.875 . 691 49 2.583 1.242
15 3.889 1.095 50 4.000 . 888
16 2.250 1.110 51 3.708 1.180
17 3.639 1.052 52 3.750 1.230
18 3.903 1.090 53 3.778 1.258
19 4.375 .721 54 3.694 .898
20 3.917 1.058 55 4.125 . 903
21 3.458 1.034 56 3.431 . 901
22 3.750 1.110 57 3.889 1.069
23 3.917 1.084 58 2.694 1.070
24 2.514 1.300 59 3.403 . 988
25 3.556 . 918 60 3.542 1.074
26 2.847 1.218 61 3.611 1.108
27 3.167 1.101 62 2.722 1.010
28 3.361 1.079 63 3.181 1.039
29 3.181 1.214 64 4.097 .808
30 3.042 1.067 65 2.972 1.087
31 2.833 1.210 66 3.458 . 948
32 2.472 1.021 67 3.611 .881
33 2.500 1.210 68 3.097 1.153
34 2.569 1.149 69 3.653 .922

35 2.764 1.261 70 4.444 .669
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APPENDIX J

TABULATION OF MEAN RANK ORDER AND ITEM NUMBER

Rank Mean
Item
number

Rank Mean
Item

number

1 4.458 2 36 3.556 25

2 4.444 70 37 3.542 60

3 4.389 6 39 3.458 42

4 4.375 19 39 3.458 21

5 4.292 43 39 3.458 66

6 4.194 45 41 3.431 56

7 4.125 55 43 3.403 5q
8.5 4.097 64 43 3.403 13

8.5 4.097 11 43 3.403 4

10.5 4.069 5 45 3.361 28

10.5 4.069 3 46 3.347 8

12 4.000 50 47 3.208 1

13 3.958 47 48.5 3. 194 10

14 3.944 48 48.5 3.194 9

16 3.917 38 51.5 3. 181 29

16 3.917 23 51.5 3. 181 63

16 3.917 20 51.5 3.181 37

18 3.903 18 51.5 3.181 36

19.5 3.889 57 54 3.167 27

19.5 3.889 15 55 3.097 68

21 3.875 14 56 3.069 39

22 3.847 7 57 3.042 30

23 3.792 44 58 2.972 65

24 3.778 53 59 2.944 40

25.5 3.750 22 60 2.847 26

25.5 3.750 52 61 2.833 31

27 3.708 51 62 2.764 35

28.5 3.694 12 63 2.722 62

28.5 3.694 54 64 2.694 58

30 3.653 69 65 2.583 49

31 3.639 17 66 2.569 34

32.5 3.611 67 67 2.514 24

32.5 3.611 61 68 2. 500 ,_

34.5 3.597 46 69 2.472 32

34.5 3.597 41 70 2.250 16
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APPENDIX K

RESULTS OF Q-TECHNIQUE FACTOR ANALYSIS

Respondent
number

Factor
loading

Respondent
number

Factor
loading

1 .973 37 . 983
2 . 986 38 . 943
3 .978 39 . 931
4 .987 40 .955
5 .981 41 .968
6 .876 42 . 981
7 .941 43 . 969
8 .985 44 . 980
9 .910 45 . 968

10 .895 46 . 982
11 .932 47 . 963
12 .944 48 . 970
13 . 969 49 .981
14 . 971 50 .967
15 .983 51 .971
16 .982 52 . 970
17 .914 53 .982
18 .943 54 .982
19 .940 55 .929
20 .921 56 . 934
21 .974 57 .980
22 .948 58 .986
23 .978 59 . 989
24 . 9 78 60 .986
25 .990 61 .986
2b .953 62 . 979
',7L., . 981 63 .960
28 . 980 64 .966
29 .941 65 .984
30 .982 66 .983
31 . 979 67 o 962
32 .972 68 .974
33 . 958 69 . 982
34 .984 70 . 980
35 .979 71 .942
36 .991 72 .976
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APPENDIX L

FORTY ITEM CORRELATION

Sundstrom (scale 1-5) Ward (scale 0-3)
Item

number
Mean
score

Item
number

Mean
score

Item
number

Mean
score

Item
number

Mean
score

6 4.39 46 3.60 29 2.39 19 2.22

43 4.29 21 3.45 28 2.45 18 1.97

55 4. 13 66 3.45 12 2.73 16 2.25

11 4.10 56 3.43 35 2.76 31 1.38

')4 4. 10 59 3.40 47 2.62 7 2.26

3 4.07 8 3.35 20 2.76 32 2.14

5 4.07 9 3.19 22 2.37 33 2.04

50 4.00 36 3.18 13 2.34 2 2.19

47 3.96 42 3.17 48 2.42 27 1.72

20 3.92 27 3.16 44 2.44 24 1.91

38 3.92 68 3.10 21 2.53 8 1.53

18 3.90 39 3.07 34 2.49 5 2.18

15 3.89 30 3.04 45 2.63 30 2.31

14 3.88 40 2.94 42 2.52 26 2.03

44 3.79 35 2.76 43 2.51 1 2.29

52 3. 75 62 2.72 46 2.26 3 1. 10

51 3.71 58 2.69 41 2.47 23 1.05

12 3.69 24 2.51 38 2.34 10 2.30

69 3.65 33 2.50 17 1.81 39 2.10

67 3.61 32 2.47 25 1.98 36 2.23

The product-moment correlation between the two studies is 0.60 over
40 items.
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APPENDIX M

SUNDSTROm
01 1 3533543354444351554455525322522322233454345553453442545454443225244544
02 1 4554453444434432545454414234333233443444344344543445445443555445334455
03 1 5535544455424442545553424434443225344543255454451534355554443455345545
04 1 4453444433433432334433424324323322233442444444431424334343334334343344
05 1 4443253333343353344544523443433334444447434'555443555535342334245347445
06 1 1542531142523414445152214251111111121151515531551523241311114124412115
07 1 4542443553533421514512414122121111342443544542521422235543324445245355
08 1 3543444333454452344534323243323232435542335443442443345332344234333274
09 1 2554542355513321435522212532122115144321357342221521124223241213112235
10 1 1524542224512241315151115212111113231441555553551511142452112125445245
11 1 4543454353553531225232311112121113441431134441422422124432322224243124
12 1 4543443434432321323222212112111211311222124332421473234424343324122214
13 2 4434452233343445445445555344442442344434435452443444444342222 ?3233444
14 2 155345454444334355532552523442322242452754545435524444335455444432375
15 2 5554554444554554555435554554354454555555555444543555544435555744744555
16 2 3434434474434342444373423224322223433422324344432313424333334322337334
17 2 1512443322432411325422515114211221141524112341254422453242321413122345
18 2 5434442323433344354225552434242552232224424244322445532322222273223475
19 2 23733473224233222751273132143442132421413223434523221212.5223322727445
20 2 2535555114512311445555313111331123233521555353253511155552221324125745
21 2 4555545344544454555545535445534222222522535355332333534555555433345555
22 2 44324552125224322254335445451434414543554255425575?4245342273145243444
23 2 3434454345444443345452424245443335454453544474453435544453334474455544
24 2 45455444445554545554555555544325532534255455544525545535454434?4344555
25 3 44473443444344434434433333333333373344337343444444444444433333433.7374
26 3 3542552222522451355534414122341112124432325352442552255454452274237225
27 3 454444454244344253454454424444272122343747345144254445545435437524434
28 3 354355432345345224444443423323223112344?343343442544544342443345473444
29 3 3425443322423221425452212544222113122541223452251527435452452334244145
30 3 4553554543534473433543434433333333344437345453352572435553554545344455
31 3 3443544443534444431434444344455443344444434445422444434332444444343745
32 3 544334332244343324357323333334334244443244544443245543437254417423722c
33 3 4553554453545451535542223334332214225533233453251521255552447227233755
34 3 344455533535544355544443435544544354455F.7545545444445544444445445344444
35 3 4542355542354553355425554335543331544433435545554455545352735335443755
36 3 4554555444454553555555434454545332544544455555554555555452445255555555
37 4 2443445333343443454545544543443334344437444444445444444333374444344774
38 4 3554545544433351255525514144135222111311325555455355514743325155533224
39 4 2455545221551442444444223332141232521111134442441435524211331143144444
40 4 34437343223323212232344121113412224311211333433324747272323312243231a4
41 4 2452444331124452345734434124423113341332444347444353473353234344423244
42 4 3552444427444442344444434233424231233322734334444444444242334374422274
43 4 3555445122354551344744423343444442332442335453537255544341144473444743
44 4 455354434254444144454451344543413442154444536454444444545344535545,3475
45 4 24422443333414412454344323247222243224375347544557545342'2344274?74475
46 4 3544455333444442544444724434432222223327444744734745534442444355254744
47 4 254445442355455145557441413421421512141754555554225454434342422444475
48 4 25544554275445414554355242444222272324134444552533423443513231254432:!5
49 5 545345443555545255557454434444545242554Z4347555435555553525542L43!4245
50 5 24547433432273313244537:1343332221213442P445443541F,33134142774244244774
51 5 4432555441444554554535555434443341554445424444555444434343?44444544245
52 5 355555535443343244543341332421321113333414444443143374434144+244?44445
53 5 343444237534444245344;3232433332332745374444?444p43374433334274344777
54 5 4554554331453552554335435344544433525425545555452555545555555255445555
55 5 45423522313213413144312221312111121213122153?15215?22344274341334245
56 5 4353541551542543254123243151555151155525454435522352445451454144455165
57 5 344344335735545225544553444444432132554.745535555455555544755574554665
58 5 455445443445544255545453544443337224443344574444144554534247-334434374
59 5 4555555544454443555454433444434373434444444445454555555345245347:5
60 5 1454453333444453454445544434433473334474545444-5444554453434453L,5224474
61 6 455455543545545345547454344344333555454.5555545543555544474344345544
62 6 745544433543245133532543344323321334443345444444334444544444435523434
63 6 2342344223722342224423713R3131312234412374243241323334271421122142374
64 6 33122443255553322744344243345432233344324533L444422544342315477433244
65 6 7544545444545442744535423332323222224432A35444742444444574444474344445
56 6 73423443224444423453344L32237322223354233773441424444334324443::4374377
67 6 2444335413444445344434423244443222335437444373732255333272274224472122
58 5 3433345433454555355445544445454431344774355555444555443514;3377456345
69 5 4453343334447343444435534334433.:22223323374344334355444343431'3!4477777
70 6 4533454434443433444434554424443344244545435444453344454264344774773?44
71 6 24344547545443254745,222241345745352555345422521455545515?1.6475544
72 6 344224432145245274452452323323421123243747L744442414444320-44447:4


