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The Purpose of the Study

The primary purpose of the study was to determine the common

professional education competencies of educational engineers. The

respondents in the study included public school district superintendents,

public school district business managers, school planners from public

school districts, staff members of teacher training institutions,

community college presidents, and staff members of the Oregon

Board of Education. The respondents were considered educational

engineers: decision makers at the management level in education.

Several dimensions were considered: a factor analysis of the pro-

ficiency levels assigned competencies; a factor analysis of the

hierarchical levels assigned competencies; an analysis of the data

to determine if there were differences between the groups of

respondents; an analysis of the data to determine if there were



differences between those respondents directly responsible to public

school districts and those not directly responsible to public school

districts; and, the formulation of implications to be considered in

the development of preservice or inservice training programs for

educational engineers.

The Procedures

The construction and validation of the competency question-

naire was accomplished through a review of the literature, an

evaluation by a jury of experts, and a field test. A mail survey

questionnaire containing 111 professional education competencies

together with two scales was used to gather the data. One scale

was a five-point Likert-type and the second was a six-point

hierarchical scale using the major headings of Bloom's taxonomy.

The dependent variables were the score judgmentally assigned by

the respondents for the proficiency level they felt necessary for

each of the 111 competencies and the score judgmentally assigned

by the respondents for the hierarchical level they felt necessary

for each of the same 111 competencies.

The study's population came from within the state of Oregon

with some recommended by superiors and some selected randomly

with the six groups balanced at ten each for a total of 60 respondents.



The Data

The data from the proficiency level responses was treated

separately from the data from the hierarchical level responses.

For the proficiency level data the F statistic was used to analyze

contrasts between the mean scores for each competency with the

.01 level of significance being used to determine differences exist-

ing between the groups of respondents. A test of least significant

difference was used to determine where specific differences existed

between the means which were rejected in the analysis of variance

tests.

Further analysis of the data was accomplished through the use

of the R-Mode factor analysis technique. The R-Mode was used to

cluster competencies for both the proficiency levels and the hierarchical

levels.

The median test was used to conduct 111 two-way classification

analyses to determine whether the public school groups and the non-

public school groups differed significantly in central tendencies, and

whether they were drawn from populations with the same median.



Findings

Generally, the analysis of variance tests indicated that the six

groups were alike in their responses to the competency proficiency

scale. Public school district business managers, by their extremely

high means for competencies dealing with budgets, purchasing, and

inventory control and by their extremely low means for competencies

dealing with the instructional process, caused the rejection of the

null hypothesis for 20 of the 111 tests.

Except in four tests, values generated by the median test

indicated no significant differences existed between the respondents

responsible to public school districts and those not responsible to

public school districts. The median test retained the null hypothesis

for 107 of the 111 tests.

As indicated by the quantile distribution of the domain levels

(medians), approximately 80 percent of the respondents judged the

hierarchical levels of the competencies in the study to be at the

Application level or higher. From the table of mean rankings for the

proficiency levels, the respondents felt that over 80 percent of the

professional education competencies required a moderate or higher

level of proficiency in the performance of their job.
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A STUDY OF COMMON PROFESSIONAL
COMPETENCIES OF EDUCATIONAL ENGINEERS

CHAPTER I

INTRODUCTION

Background of the Problem

During the past twenty-five years several fields have been

developed to enable managers of very complex enterprises to

operate efficiently and effectively. These emerging fields of know-

ledge and practice are commonly known as system analysis, manage-

ment by objectives, contract engineering (including bids, warranties,

penalties, and incentives), logistics, quality assurance, value

engineering, and human factors engineering, to name a few of the

more important. If these are added to instructional technology

and modern educational management theory, a new and valuable

interdisciplinary field emerges. This body of knowledge, skill

and procedure is called educational engineering.

Our nation has always placed great value and a high priority

on education. The optimism about the value of education remains

present and continues to have strength but serious doubts have

appeared concerning the ',educational system's" ability to deliver

on its promises.
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A shift in public attitude becomes apparent through analysis of

the results of elections where funding of education is the issue.

Seekers of educational funds have always made their plea in terms

of books, staff, materials, equipment, and space, along with students

to be served and programs to be offered. In the past, allocators of

educational funds were content to accept a need based upon accounts

of where or how the funds were to be used. This has changed. Today

the patrons of education are concerned about the results obtained for

the resources used. Questions are being asked and these questions

are insistent, pointed and often abrasive.

Accountability is the catchword for education in the final quarter

of this century. Factors which have led to the linking of dollars spent

for education with the results achieved from students probably include

poor academic performance, increased and accelerating costs, and

young people unaware of and unprepared for an adult world of work.

Accountability the product of a process. At a most basic level,

it means that an agent, public or private, entering into an agreement

to perform a service will be held answerable for performing accord-

ing to agreed-upon terms, within an established time period, and

with a stipulated use of resources and performance standards. How

to engineer accountability for results in public education is the

central problem for the education profession.
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Statement of the Problem

Burroughs (1969), in discussing training programs for pro-

fessional education for the seventies, attacks the problem directly

when he states that effective preservice programs must provide

"a clear-cut determination of professional competencies which can

be ascertained through behavioral assessment." He implies that

such a program would do much to eliminate- duplications and irrelevant

material.

The pathway to the decision making level in education has

historically been teacher training programs and experience at the

classroom level. Most of those professionals identified in this

study have taken this route to becoming educational engineers. The

educational community has only recently begun to recognize the

vital role which educational engineering must play if the critical

education problems are to be solved and education improved generally.

The present lack of recognition of educational engineers is apparent

from a study by Clark and Hopkins (1969) which reports that virtually

no programs exist, nor have materials been produced, for the train-

ing of educational engineers. Yet, Clark and Hopkins, in their study

of man-power needs in education, indicate that approximately 9, 700

educational engineers will likely be needed in education by 1974.
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Present preservice and inservice training programs from which

decision makers in education come can be classified into two kinds of

training, i e., research training and training for operational level

practitioners in education (teachers, administrators, professors).

The everpresent research-practice gap has been lamented for years

in education and too often set aside to resolve itself. Using industry

as the model, current literature recognizes the best available and

perhaps the only means to bridge the research-practice gap is

educational engineering.

It is evident that with the present and increasing future needs

for educational engineers a preservice and an inservice training

program must be created which will focus directly and specifically

on educational engineering. Such a training program must evolve

from an analysis of the performance tasks and competencies required

of educational engineers. O'Connor and Justin (1970) imply that in

the past some pedagogical skills have been provided during the

course of typical teacher pre-service programs with little empirical

data on the relevance of these skills to the professional in the future.

The following statement from Cyphert (1969) can be applied to the

training of educational engineers:

In specific terms, what a teacher does as he per-
forms his task must be determined before know-
ledge and experiences needed in developing these
teaching skills can be ascertained. (p. 3)
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Recognizing the need for evaluation of and possible change in teacher

education programs, the American Association of Colleges for Teacher

Education (1970) asserts that it must take dynamic positions and accept

major responsibility for the improvement of teacher education programs.

The following is given its highest priority on the list of urgent pro-

blems confronting society and its member institutions, and germane

to the underlying rationale of this study and the preparation of effective

educational engineers.

The affecting of curriculum and instruction changes,
at both the undergraduate and graduate levels, which
adequately reflect the societal needs and realities
with which schools and teachers should be concerned.
The system of curriculum change in most colleges
and universities is extremely cumbersome, a system
clearly designed to maintain tight controls over pro-
grams. The rapidity of contemporary sOcial change
demands, however, that curriculum change be
facilitated, rather than retarded, if colleges and
univerisities are to remain relevant to the world of
which they are a part. Continuous experimentation
must replace the typical pattern in most institutions
of unchanging programs lasting beyond their useful-
ness, finally supplanted by untested alternatives. (p.4)

To assist in the structuring of an empirically based preservice

or inservice preparatory program for educational engineers, the

central problem of this study was to determine the hierarchial and

proficiency levels of common professional education competencies'

1Common competencies are those tasks considered as not
being specific to any one type of educational manager.
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needed by educational managers at the decision making level. These

people were identified as public school district superintendents,

community college presidents, staff members of state departments

of education, teacher educators, school planners, and public school

district business managers. Data collected from selected educa-

tional engineers in Oregon may establish the basis for suggesting

curriculum relevant to preservice and inservice programs for these

educational managers.

The problem contains two major dimensions:

1. The quantitative analysis of data gathered from
effective educational managers to establish a
suggested hierarchial and importance structure
of common professional competencies.

2. Behavioral implications from the data as they
relate to the development of curriculum content
for educational manager preparation, performance
objectives, and management strategies for the
preparation of educational engineers.

Assumptions of the Study

The increasing complexity of our technological society demands

relevant educational programs to prepare and retrain educators for

decision making positions at the management levels. Many studies

have already been conducted to identify tasks and competencies in

other occupations. Accessibility of such information has had direct

implications in the development of courses and training programs

designed to prepare individuals for entry into the labor market.
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Logically, such an approach should be considered as meaningful in

the preparation of educational engineers as it is in the preparation

of individuals for other occupations.

Research by Allen (1968), Crawford (1969), Arnold (1965),

and Smith and Moss (1970), provided the rationale for applying a

hierarchical structure to the professional tasks of classroom teachers,

as a means of examining educational experiences which may be included

in teacher preparation curricula. These and other studies suggest

that the taxonomic design would be useful for experimentation and

study of curriculum development.

The literature confirms that competency data gathered from

the field, when combined with the hierarchical approach, best assists

the curriculum planner to understand the relationship of one potential

educational objective to another. Gagne (1965) and Bloom (1956)

have established the conceptual basis for this structure by advocat-

ing the existance of a hierarchical framework in the learning process,

moving in a direction from the simplest to the most complex forms.

Therefore, for the purposes of this study, it is assumed that the

same principles apply to the matter of task performance; the identifica-

tion of these tasks, associated with the cognitive taxonomy, will pro-

vide a useful device for limiting fragmentation of educational purposes

in programs for pre service and inservice for educational engineers.
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One of the studies most relevant to this study was done by

Halfin and Courtney (1970). The major problem of that study was to

determine the common training requirements of vocational education

teachers at the secondary school level. Proficiency scores were

obtained from the responses utilizing an instrument developed earlier

by Courtney and Halfin (1969). Through factor analysis method, a

common core of professional competencies was identified. The study

utilized a Likert-type response format. The procedures used in the

Halfin-Courtney study served as a foundation for the management

strategy of this study.

The use of factor analysis as a major statistical tool for exam-

ing)data with several sources of common variance has been found in

the literature to be useful for the clustering of tasks. The clustering

capability of factor analysis is applicable to the intent of this study,

and has been used extensively in societal and scientific research.

The factor analysis approach for the clustering of common professional

competencies in education was the primary basis for the educational

research by Gunderson (1971), Lindahl (1971), Miller (1971), and

Spaziani (1971).

It was the intent of this study to use factor analysis as a

statistical tool to identify the hierarchical and proficiency levels of

common professional competencies of educational engineers. The

results of the factor analysis reveal which competencies can be
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studied together rather than separately. For the purposes of extract-

ing common factor variances from sets of measures, Kerlinger (1964)

concludes, " . . . factor analysis is one of the most powerful tools

yet devised for the design and analysis of complex areas of scientific,

psychological, and educational concern" (p. 684).

Definition of Terms

The following definitions are included for purposes of standard-

izing the use of terms in the study. Other terms or phrases used in

the study are considered to be self-explanatory.

Affective Domain

Analysis of Variance

Cognitive Domain

A category of the Taxonomy of Educational
Objectives which includes objectives that
describe changes in interest, attitudes,
values, and the development of appreciation
and adequate adjustments. Bloom (1956)

The identification of independent variables
which affect the responses (or dependent
variable). This procedure partitions the
total variation in a set of data according to
the various sources of variations.

A category of the Taxonomy of Educational
Objectives which deals with the recall or
recognition of knowledge and the develop-
ment of intellectual skills. Bloom (1956)

Common Factors Statistical representations of some ability
or trait which two or more items or tests
in the battery have in common. Cattell
(1952)

Common Variance The sharing of variance by two or more
elements. In such sharing, the elements
are highly correlated and measure some
trait in common.



Competency

Domain Level

Educational Objectives

Factor

Factor Analysis

Factor Loading

Factor Matrix

Factor Solution

Hierarchy

10

The specific ability or capability required
to perform a particular duty or action.

One of the sections of the taxonomy.

A description of the student behavior which
represents the intended outcomes of the
educational process including the behavior the
student is to display as well as the subject
matter or content to be used in the display.
Crawford (1969).

A matrix of competencies whose intercorrela-
tions are positive or negative with factor
loadings of +.500 or higher. A factor is
also referred to as a cluster.

A statistical method which consists essentially
of: (1) giving a rather large number of tests
(competencies) which are presumed to measure
some aspect of the general trait (professional
education) and which will represent a wide
range of elements that might enter into the
trait; (2) evaluating intercorrelations among
these tests (competencies) to find those which
tend to measure the same element or factor;
(3) deducing what this trait measures in com-
mon and giving it a name.

The correlation of any particular competency
with the other competencies being extracted
in the same factor.

Is the matrix whose entries are the factor
loadings obtained from a factor analysis and
sometimes referred to as a factor pattern
matrix. Cattell (1952)

The number of factors the computer was set
to extract.

An order of terms from the simplest to the
most complex, corresponding to some "ideal"
order among the phenomena found in nature.
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(See Rotation)
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Two traits that are uncorrelated in a popula-
tion are considered as orthogonal in that
population. Thurston (1947); and are at
right angles, perpendicular to an axis.
Cattell (1952)

Professional Education A specific knowledge, understanding, task,
Competency duty, responsibility or expected behavior

needed by an educational engineer in the
performance of his job.

Proficiency

R-Mode

Rotation

School Planner

Specific Factor

Spurious Factor

The level or degree of expertness required
in the performance of a professional educa-
tion competency.

A factor analytic technique which examines
the relationship of every competency with
every other competency, and provides for
a clustering of common competencies. This
process orders competencies according to
intercorrelation of the data.

A geometric process which interprets the
relationship of traits through a distribution
of raw scores along an axis, thereby permit-
ting the most fruitful set of parameters to
describe the variation of a domain. Thurston
(1947). A process of moving factor axes and
their hyperplanes in order to allow more
points to fall in these hyperplanes. Cattell
(1952)

An employee of a public school district
having a primary responsibility for district-
wide curriculum planning.

A statistical representation of some ability
or trait whose factor loadings are greater
than +.500.

Competencies whose factor loadings are less
than +.500. It is tentatively identified as
clustering with a factor in which its highest
factor loading occurred even though its load-
ing is less than +.500.
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A classification scheme as biological taxonomy
is for class, order, family, genus, and
species. As applied to education, this tax-
onomy weeks to classify kinds of behavior we
seek to have educational engineers display.
Krathwohl (1964)
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CHAPTER II

REVIEW OF RELATED LITERATURE

Need for the Study

The task of administering and managing an educational organiza-

tion today is indeed formidable. Growing enrollments, increasing

size of educational organizations, expanding role-functions, larger

staffs, a snowballing educational technology and the acute shortage

of funds all contribute to this challenge. Likewise, shifts in the

financial basis of education, modifications in the decision making

structures for education and such vital current concerns as negotiat-

ing with teacher groups, seeking the equality of educational opportunity

for all, and the changing state and federal roles for education each

as well add their share to the magnitude of the job of administering,

managing and decision making in education.

Two events in 1911 began the movement toward more uniformity

and specificity in school management and decision making. The first

was an effort by the U. S. Office of Education, one of a long series

of efforts recurring each decade since, to standardize accounting for

schools. The other was the publication of the work by Taylor (1911),

which stressed the need to find the best way to work and placed this

responsibility on management. Taylor's prime criterion was efficiency.
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Subsequently, development of techniques of operations research,

general systems theory, and cybernetics stirred revewed interest in

the criterion of efficiency. Perhaps the most influential publication

of all in recent years was the work by Hitch and McKean (1961), which

revealed the sophisticated approaches to efficiency undertaken by the

U. S. Department of Defense. Since that time, reviewed efforts have

proliferated to analyze the operations of other social institutions in

ways that permit the application of criterion of efficiency.

The educational engineer, considering application of management

system tools from industry and the military in his educational endeavors,

experiences many problems that were faced by military and industrial

managers who have applied these tools over the past two decades

(Bushnell, 1964; Bushnell and Allen, 1967; Good lad and others, 1966;

Loughary, 1966). The developing trend of applying management tools

in education is quite similar to the past trend in industry.

Anthony (1965) specified three main levels of management:

operational control, management control, and strategic planning.

A large segment of the literature suggests that most activity is taking

place at the operational control level, where problems tend to be more

easily defined, less complex, and more easily structurable. Significant

penetration has also occurred at the management control level, but

only a few applications have been attempted at the strategic planning

level (Cook, 1966; Mc Isaac and others, 1969).
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Briner (1968) states that educational managers and decision

makers generally are not adequately prepared to assume industrial

management strategies. He further states, "The tradition of self-

responsibility for professional development among teachers and

administrators is proving inadequate as a means of assuring up-to-

date competency". (p. 5)

Taft and Reisman (1969) describe the proficiencies required

and suggest training procedures for educational engineers in the

areas of systems analysis, higher education, institutions, curriculum,

intergroup relations, administrative policy, information systems,

educational improvement, educational research, faculty, students,

computers, and decision making. This publication has the under-

lying assumption that an educational unit is a system which is

potentially susceptible of analysis, design, and perhaps some

optimization. This assumption, according to the authors, has led

to increasing application of engineering techniques relating inputs

and outputs, computer programming, simulation vehicles, control

and decision theory, and many other tools to the solution of administra-

tive, planning and business problems in education.

Cook (1967) urges the use of the application of management

techniques way to achieve optimum results in the planning and

execution of projects in the field of education. Cook also cautions
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the untrained to become proficient in management techniques before

venturing into this strange technical world.

Hiller (1967) describes an excellent program for preparation

of educational planners as he reports on a state-wide program for

California. PEP, the program presented by Hiller, represents a

designful attempt on the part of the educational community in Calif-

ornia to plan, design and implement a training program for educa-

tional engineers for that state.

Related Studies

The concepts of program planning and evaluation, managerial

techniques, and their relations to systems analysis procedures are

now inherent in the competencies of effective educational engineers.

The purpose of this study was to find the common tasks needed by

those professional educators identified as educational engineers.

The investigator could find no studies dealing specifically with

this problem, but the literature is quite adequate in the major areas

from which the competencies of this study are concentrated.

Briner (1968) concludes his research with 10 conclusions from

his work in educational problem solving:

1. There is need for close collaboration between local school

district administration and state-level policy making.
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2. Opportunities and problems in education are emerging at

a rapidly accelerating rate and are having an unprecendented impact

on educational engineering.

3. The actions and leadership potentially available to deal

with the opportunities and problems in education are fragmented

and uncoordinated, particularly at the state level.

4. Although resources in some states are great, most states

cannot meet all educational opportunities equally.

5. Developments of major significance in education require

resources of talent and money beyond the means of local school

districts, community colleges and teacher training institutions.

6. At all levels of educational engineering there is a need

for a formal process to provide plans for educational development;

planning is the neglected art, at least as it involves evaluation and

future direction.

7. The state board of education is logically and should be

legally in a position to initiate and lead state-level developmental

planning for education.

8. The state department of education as a staff and admin-

istrative agency of the state board of education has a vital role to

play in the state-level planning process.



18

9. The tradition of self-responsibility and self-directed pro-

fessional development among educational engineers is no longer

adequate as a means of assuring up-to-date competency.

10. Planning requires information and field studies prompt a

conclusion that good information, especially research-based infor-

mation, is still difficult to find in the functioning of educational

systems.

Shapley and others (1966), and Clark and Surkis (1968) applied

linear programming as a management technique to develop transporta-

tion systems and to balance student loads in school attendance areas.

Linear programming was also used by Bruno (1969) and Bowles (1967)

to determine logical and consistant salary schedules, to consider

various patterns of subsidies for college students, with both cost

and benefits of various educational programs explicitly considered.

Many computer-simulation models have been developed to assist

the educational engineer in resource allocations and planning (Hirsch

and Marcus, 1966; and Miner, 1963). In elementary and secondary

education, Sisson (1969) has a model for determining the required

number of staff members for each year of a planning period. Another

model, intended to relate resource allocation to achievement, was

described by Sisson in 1967.

Two of the least mathematical of all the systems techniques

proposed for educational engineers for educational planning are
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program evaluation review technique (PERT) and the critical path

method (CPM). Although CPM and PERT are alike because both are

essentially network types of analysis, CPM originally differed from

PERT by including cost factors as well as time and by employing

some mathematical procedures for finding lowest cost. Now, however,

aspects of cost are also being related to and used in PERT.

The leading advocate of the application of PERT to education is

Desmond Cook. A monograph prepared by Cook (1966b) describes

the technique and its pertinent application to education. Gold (1968)

reported on its use in scheduling construction of community colleges

and Kapfer (1968) has developed an institutional strategy based on

PERT to assist instructors to establish a sequence of activities

leading to greater individualized instruction.

Whitt (1968), in his study of business management techniques

as applied to education, found services lacking and great inefficiency

in business administration in most small and medium sized school

districts. Thomas (1968) concurred with Whitt that education must

hasten the day for the development of logically sophisticated analytical

models to place new emphasis on efficiency in school management.

Throughout the literature new management techniques and pro-

cedures are presented which indicates that the present preservice

and inservice programs for educational engineers are too outdated



20

and inadequate to properly provide the competencies required of

decision makers in today's educational systems.

Related Methodological Studies

Research by Allen (1968), Arnold (1965), Crawford (1969), and

Smith and Moss (1970) provided the rationale for applying a hierarchical

structure to the professional task of educators as a means of exam-

ining educational experiences which may be included in prepatory

curricula. Sjorgen, Schroeder, and Sahl (1967) conducted a study to

determine whether common behaviors could be identified across

agriculture and metal fabrication occupations. The basis analytical

tool was factor analysis. Studies by Courtney (1967, 1968, 1970) and

by Coster and Courtney (1965) further validate the procedure used in

this study.

Cotrell (1970) in his "Model Curricula for Vocational and Tech-

nical Teacher Education" identified 390 performance elements grouped

into fifty clusters and ten categories. Interpretation of the data from

this study has been used as a basis for indicating competencies for

teachers of the in-school secondary and post secondary and coopera-

tive education programs.

One of the most relevant studies to this study was done by

Halfin and Courtney (1970). The major problem of that study was

to determine the common training requirements of vocational
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education teachers at the secondary level. The study factor analyzed

responses from 150 randomly selected vocational teachers from ten

states. Proficiency scores were obtained from the responses utiliz-

ing an instrument developed earlier by Courtney and Halfin (1969).

Through factor analysis operations, a common core of professional

competencies was identified. The study utilized a Likert-type response

format. The factor analysis procedure rotated the 130 items

orthogonally according to the Varimax procedure. This analysis

accounted for forty-four percent of the common variance and gen-

erated six interpretable factors. Subfactors were described through

a comparison with elements of a theoretical teacher model.

Coster and Courtney (1965) utilized factor analysis to study

various agriculture competencies among agriculture workers in

three selected occupations. Tuckman's (1969) SCOPE study utilized

factor analysis to test a three-dimensional, domain-process-object

taxonomy to classify educationally-relevant behavior.

Courtney (1967) developed an instrument for establishing the

core of professional knowledge and competencies required in train-

ing programs for vocational education instructors. The knowledge

and competencies identified in the instrument included items selected

from a review of the literature and a jury of specialists from industry,

business and vocational education. This same procedure has been

used by Gunderson (1971), Lindahl (1971), Miller (1971), and Spaziani
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(1971). All of these studies indicate that, viewing human work and its

many variations, it is reasonable to believe that there are certain

basic dimensions of work activity, skills, and knowledge which

conceivably can be identified and described.
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CHAPTER III

THE DESIGN OF THE STUDY

Preparation of the Instrument

The instrument used in the study was a survey-type question-

naire designed for mailing. The questionnaire contained 111 pro-

fessional education competencies with two scales. The respondents

were requested to complete both scales for each of the 111 performance

elements identified.

The first scale was a five-point Likert-type scale which enabled

the respondent to judgmentally assign a score for the level of pro-

ficiency necessary for each competency in his present position.

The second scale was a six-point ordinal scale corresponding

to the major headings of Bloom's (1956) cognitive taxonomy. This

scale permitted each respondent to judgmentally score the taxonomic

level considered necessary for adequate behavior required by the

responsibilities of his present position.

The initial step in the development of the instrument was a

review of the literature to determine the competencies required of

the successful management engineer which have application for the

educator. The investigator found, from the review of the literature,

many principles and measures that apply generally or with specific

restrictions to all organized work. These principles and measures
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were converted to 185 competencies which were presented to a selected

group of Academy Fellows from the Society of Educational Engineers 1

with the request that a review be made of each competency to deter-

mine its appropriateness as a Professional Educational Competency

required of educators at the management level. Competencies which

appeared to be redundant or inappropriate were deleted. This evalua-

tion produced 111 competencies which were included in the instrument.

The purpose of the study was to determine the proficiency level

as well as the hierarchical structure within each of the 111 professional

competencies. Minor alterations by the investigator were required

to make the competencies compatible to both scales. Examination

by the investigator of the structuring-process used to compile the

list of professional competencies indicated it to be satisfactory. The

literature indicates similar processes utilizing juries of business

and education experts were used in the research of Courtney (1967),

Crawford (1969), Halfin and Courtney (1970), Rahmlow (1966), and

Simpson (1966).

The second step in the preparation of the instrument was to

present the questionnaire to a jury of experts, none of which were

included in the study population, for the purpose of evaluating it in

relation to format, content, clarity, and comprehensiveness. This

pilot study group was selected from public school district

1 Society of Educational Engineers; Academy of Educational
Engineering, August, 1970. Sponsored by the Ore. Bd. of Education.
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administrators and business managers, staff members of the Oregon

Board of Education, and staff members or teacher training institutions

within the state of Oregon. The selection of the trial study group was

made using the same criteria used to select the population for the

study.

Fifteen test respondents were asked to complete the question-

naire under anticipated study conditions, and additionally asked to

identify those printed instructions and definitions in the questionnaire

which were difficult to interpret. Results of the field testing phase

suggested revisions were required in the instructions and minor

grammatical changes made prior to the preparation of the final draft.

These revisions and changes were made. The complete instrument,

including instructions, may be found in Appendix A.

The Dependent Variables

This study used two separate dependent variables. The first

was the score judgmentally assigned by the respondents in the sample

to denote the level of proficiency that they felt was necessary for each

of the 111 professional education competencies. Respondents were

asked to evaluate the importance of each competency in relation to

the respondent's present position. All of the competencies were

assigned proficiency levels based upon a five-point Likert-type scale.
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The second dependent variable in the study was a score assigned

by respondents on a six-point ordinal scale to indicate the hierarchical

level they considered necessary in their work for each of the 111 pro-

fessional education competencies. Respondents were asked to indicate

professional judgments based upon their experience as decision makers

at the management level in education. Hierarchical values and major

heading designations correspond exactly to those presented in Bloom's

taxonomy: 1 (1) Knowledge, (2) Comprehension, (3) Application,

(4) Analysis, (5) Synthesis, and (6) Evaluation.

Selection of the Sample

The population used in the study consisted of selected effective

public school district superintendents, public school district business

managers, school planners from public school districts, community

college presidents, staff members of the Oregon Board of Education,

and staff members of teacher training institutions. Staff members of

the Oregon Board of Education were selected from the Cabinet of the

Superintendent upon recommendation of an assistant superintendent.

Participants in the study from teacher training institutions were

recommended by department chairmen and were selected from those

members who had been active in the pre-service or inservice train-

ing of school administrators. Only ten of the thirteen presidents of

the community colleges in Oregon could participate in the study. The
1See Appendix B for a complete description of the taxonomy.
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six independent populations were balanced with ten respondents each.

Hence, the total sample used in the study consisted of 60 respondents

who represented educational engineers at the decision making level.

The participants working in the public school districts used in

the study were randomly selected from those in similar positions in

districts employing over 100 certificated personnel, those with at

least ten years of experience in similar positions, and those who had

held their present positions for at least five years. 1 It was found that

the arbitrary size of the school district standardized job descriptions

and the tenure criteria reflected a judgmental definition of effective-

ness.

Studies of Gunderson (1971), Lindahl (1971), and Miller (1971)

disclosed that no major differences existed among the responses of

the community college instructors examined in Washington, Calif-

ornia, Colorado, and Oregon. Therefore, it was assumed a valid

approach to confine this study to practicing educational engineers

within the state of Oregon. The results of the studies of Cotrell

(1970) and Spaziani. (1971), in which few differences were found

between instructors at the secondary school level and instructors

at the post secondary school level, provided the rationale for divid-

ing the respondents as described for use in applying the median test

in this study.

1A Table of Random Numbers was used to select the sample.
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The Statistical Design

The major focus of this study was to determine the common

professional competencies of educational engineers. Research by

Gunderson (1971), Lindahl (1971), Miller (1971), Cotrell (1970),

Halfin and Courtney (1970), and Spaziani (1971) provided the founda-

tion for the general design of this study which includes the following

elements:

A. The population for the study consisted of effective

educational engineers as described above. A

population of 60 educational decision makers at the

management level, some recommended by their

supervisors and some selected randomly, provided

the field data. They completed and returned a 111 -

item (competency) questionnaire which was mailed

directly to them by the investigator.

B. Based on their experience in their present position,

respondents were asked to react to each of the 111

competencies on two separate scales. The first

was a five-point Likert-type scale on which the

respondents indicated the level of proficiency they

felt was required in their positions. Responses

ranged from a low of 1.0 to a high of 5.0. The
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second was a six-point ordinal scale on which the

respondents indicated the hierarchical level they

considered necessary in the performance of their

jobs. Responses ranged from a low of 1.0 to a

high of 6.0.

C. The responses to the-five-point Likert-type scale

indicating the level of importance assigned each

competency was treated as follows:

1. Clusters of competencies were generated through

the use of a factor analytic R-Mode. This form of

analysis examined the relationship of every com-

petency with every other competency and provided

for a clustering of common professional education

competencies. A 111 - competencies intercorrela-

tion matrix based upon the data collected from 60

respondents was generated. Hence, the 111 compe-

tencies were clustered in a manner that best

accounted for all the variability represented by

the respondent's ratings on all competencies.

Information on the R-technique control cards used

for the computer analysis of data may be found in

Appendix F. Competencies with rotated factor

loadings of +.500 or larger were considered for
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inclusion of the item in a factor or cluster. 1

2. It was of value to the study to learn if differences

existed among the competency mean scores of the

respondents. The hypothesis tested in this study

was that there is no significant difference among

the responses. The one-way classification analysis

of variance measured the mean score differences

and was used to test the hypothesis. The test

statistic used to analyze contrasts between the

mean scores of each competency was the F

statistic with the .01 level of significance being

used to determine differences existing between

the respondents. The test of Least Significant

Difference (L.S.D.) was used to determine where

specific differences existed between means of

respondents for competency means which were

rejected in the analysis of variance tests.

3. As the Standard Deviation is the most stable index

of variability2 this statistic was determined for each

of the 111 competencies in the proficiency level.

1See Fruchter (1954): Factor loadings of .20 or less are uGually
regarded as insignificant; loadings of .20 to .30 as low; .30 to .50
as moderate; .50 to .70 and-above as high.

2See Garrett (1962), p. 49.
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D. The responses to the six-point hierarchical scale level

assigned each competency was treated as follows:

1. Clusters of competencies were generated through the

use of a factor analytic R-Mode. The R-Mode or

R-Technique ordered competencies according to the

respondents included in the study. This form of analysis

examined the relationship of every competency with

every other competency and provided for a clustering

of common professional education competencies accord-

ing to the hierarchical structure of the responses.

Hence, the 111 dependent variables (competencies)

studied were grouped hierarchically through this

analysis mode. Information on the R-Technique

control cards used for the computer analysis of the

data may be found in Appendix F. Competencies

with rotated factor loadings of +.500 or larger were

considered for inclusion of this item in a factor or

cluster. 1

2. A subsequent statistical test was made on the data

to contrast the differences between the responses

of the public school district employees and the non-

public school district employees. The description

of the test is as follows:
lIdem.
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The median test I (a non-parametric) test of

significance is a procedure for testing whether

two independent groups differ in central tendencies,

and utilize the Chi-square statistic in its com-

putation. The median test provides information

regarding whether it is likely that two groups

have been drawn from populations with the same

medians. The median test may be used when the

scores of the two groups are at least of an ordinal

scale leve1.2 For describing the central tendency
3of scores in an ordinal scale, the median is the

most appropriate statistic.

Since N > 40 and no cell frequency was less than 5, x2

corrected for continuity4 was used to test the null

hypothesis (for each of the Ill professional compe-

tency items). The null hypothesis was that there is

no significant difference between the median of the

public school sample and the median of the non-public

school sample. The critical region for the null

hypothesis was set at a = .05 with the degree of

1See Siegel (1956) p. 111;
z Ibid., p. 111.
3lbid., p. 25.
4Ibid., p. 110>also Koenker (1961), p. 109-114.
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freedom equal to 1. The Chi-square table was used

in determining the theoretical values of the test of

significance. The null hypothesis was considered

as being rejected when the computed value exceeded

or equaled the tabular value.

3. Since it was of value to determine the concentration

of scores around the median -- the middle 50 percent

of cases, quartile deviations were determined for the

hierarchical levels.

Collection of the Data

Following the identification of education decision makers at the

management level -- educational engineers, each person was con-

tacted by the investigator to obtain permission to submit the compe-

tency questionnaire and to gain assurance that the questionnaire

would be completed and returned. The population consisted of

selected effective public school district superintendents, public

school district business managers, school planners from public

school districts, community college presidents, staff members of

teacher training institutions, and staff members of the Oregon Board

of Education. The six independent populations were balanced with

10 members each.



34

The questionnaire was mailed to the participants with instructions

and a postage paid return envelope addressed to the investigator. The

60 respondents completed and returned the questionnaire within a

period of four weeks.

The final step in the collection of data was to check each instru-

ment for full compliance of all instructions, prior to the transferring

of the data to punch cards 1 for analysis on the Oregon State Open

Shop Operating System (0S3), using the CDC 3300 computer at the

Oregon State University Computer Center.

1 See Appendix E for coding of computer data cards for the
Hierarchical Levels and Appendix L for coding of computer data
cards for the Proficiency Levels.
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CHAP TER IV

RESULTS OF THE ANALYSIS

Introduction

The competency questionnaire used in the study was mailed

to 60 respondents selected from effective public school district

superintendents, community college presidents, staff members of

the Oregon Board of Education, school planners employed by public

school districts, staff members of teacher training institutions, and

public school district business managers. All of the respondents

were employed within the state of Oregon with every major area

of the state represented.

Each respondent was asked to assign a proficiency level score

and to assign a hierarchical level score to each of the performance

elements identified in the instrument. The statistical treatment of

the data obtained from the proficiency levels was treated separately

from the data obtained from the scores assigned the hierarchical

levels.
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FOR THE HIERARCHICAL LEVELS

The Results of the Median Test Analysis

Two group headings were assigned the six population areas of

educational management providing the respondents. Three of the

population groups were easily identified as having direct and primary

responsibility to public school districts -- public school district

superintendents, public school district school planners and public

school district business managers. Three of the population groups

were identified as not having direct or primary responsibilities to

public school districts -- staff members of the Oregon Board of

Education, staff members of teacher training institutions, and

community college presidents. In reporting. the results of the

statistical treatment of the data the two groups referred to above

are reported as ps for public school and nps for non-public school.

The Median Test 1 was used to conduct 111 two-way classifica-

tion analyses in the study. In each instance responses from 30 public

school district respondents and 30 non-public school district res-

pondents were tested to determine whether the medians of the two

independent groups differed significantly, and whether they were

drawn from populations with the same median. The testing of the

combined median, which cast the data into a 2 x 2 matrix showed,

1 See Appendix C for an example and summary of the procedures
used.
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that except in 4 cases' the public school district respondents and the

non-public school district respondents were alike in their responses.

The results of these tests are found in Appendix D. The Median Test

indicated that 107 of the ill competencies retained the null hypothesis.

In only 4 tests were the null hypothesis rejected.

Results of Median Score Ranks

Each of the 111 competencies in the hierarchical levels was

ranked based upon the combined median score for each of the pro-

fessional competencies. The ten competencies with the highest

median scores are contained in Table 1 with the ten competencies

with the lowest median scores contained in Table 2. Median score

ranks of all competencies are shown in Appendix H.

Results of Factor Analysis

A factor analysis method was used for the purpose of determin-

ing the specific factors which were among the 111 competencies, for

both the proficiency levels and the hierarchical levels, included in

the study. The procedures used permitted the identification of groups

or clusters of competencies in which, according to generated factor

loadings, there existed a high degree of correlation with the extracted

'The four cases rejected were competencies 43, 47, 74, and
97.



TABLE 1. Ten highest ranked professional education competencies based upon domain levels (median).

Median Competency
ranking number Competencies

Domain
levels
(Mdn)

Factor

1 74 Effectively supervise staff 5.618 II

2 3 Define the mission of an organization 5.591 V

3 11 Determine the need for new programs 5.563 III

4 86 Devise a plan to evaluate the effectiveness of
a program 5.562 III

5 2 Concur in the retention or dismissal of
decisions 5.125 Spurious*

6.5 2 Encourage innovation with programs 5.115 Spurious*
6.5 81 Develop long range goals 5.115 Spurious*

8 5 Determine the product measures to be used
in evaluating programs 5.083 III

9 78 Utilize evaluation data in decision-making 5.071 III

10.5 20 Organize a close relationship between members
of a management team 5.062 V

10.5 79 Develop an evaluation system for a program 5.062 III

J.Spurious competencies were considered as those with factor loadings of less than +.500.



TABLE 2. Ten lowest ranked professional education competencies based upon domain levels (median).

Median Competency
ranking number Competencies

Domain
levels
(Mdn) Factor

102 61 Use engineering economy techniques for
evaluating alternatives for buildings,
equipment, etc. 2. 6 87

103 111 Use the techniques and strategies of
educational assessment which provide
census-like data. 2.682 Spurious*

104 101 Use the elements of the psychomotor domain 2.633 Spurious*
105 50 Do micro-planning at the local level 2.500 I

106 48 Write formats for instructional learning
packages 2.286 Spurious*

107 66 Use linear programming in the allocation
of resources 2.277 I

108.5 58 Use quening theory for estimates and
prediction purposes 2.167 I

108.5 60 Use integer programming for the assign-
ment of resources 2.167 I

110.5 40 Use the computer for instructional purposes 2.045 Spurious*
110.5 49 Do micro-planning at the state level 2.045

Spurious competencies were considered as those with factor loadings of less than +.500.
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factors. Only those competencies with factor loadings of + .500 or

greater were included in a factor. The results of the factor analysis

were generated through the factor analytic R-Mode technique. A

description of the computer control data cards can be found in

Appendix F. Analysis descriptions are shown below.

The R-Mode technique was considered as one of the most signifi-

cant procedures of the study. The literature indicates that a majority

of factor studies have used the R-Mode technique. Primarily, the

RMode clusters competencies according to the intercorrelation of

the data. The data were factor-analyzed three times using seven-,

six-, and five-factor solutions. Figure 1 shows the common factor

variance accounted for in the twelve-factor solution, which also con-

tains the common factor variances found in factor solution seven,

six, and five.

R-Mode Analysis -- Hierarchical Levels

Factors generated by the R-Mode analysis resulted in factor

loadings of +.500 or higher. 1 Negative loadings were considered in

absolute terms. The six-factor solution was selected as it produced

a more even distribution of the loadings and was without conflict.

It generaged 69 competencies with factor loadings above +.500 and

1 A sample of the R-Mode Analysis can be found in Appendix G.
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accounting for 52 percent of the total common factor variance. 1

Results of the R-Mode analysis using the six-factor solution appear

in Appendices Ha through Hf. Each of these appendices is illustra-

tive of a factor, and contains factor loadings of + .500 and higher.

Each appendices also contains a separate listing of spurious compe-

tencies, which are defined as those loadings highest under one factor

but with factor loadings of less than +.500. Factor designations were

assigned after the data were analyzed. The names of the factors were

judgmentally assigned, and are indicative of the general nature of

the competencies which loaded under each factor. All significant

loadings were clearly defined under one of the six generated factors.

There were no factor overlap among the competencies which loaded

+.500 or higher.

FIGURE 1. Percentage of common variance for the R-Mode Analysis
Factor Percentage Cumulative

percentage
1 30.06832 30.06832
2 9.24636 39.31468
3 6.90433 46.21901
4 4.36727 50.58628
5 3.86601 54.45230
6 3.25635 57.70865
7 2.75017 60.45882
8 2.54764 63,00646
9 2.33885 65.34531

10 2.21974 67.56505
11 2.06937 69.63441
12 1.97799 71.61240

2 Appendix E shows the coding of data cards.



42

Factor I. Educational Technology

A total of 30 competencies loaded under Factor I with factor

loadings of -.516 or higher. Factor I contained the greatest number

of competencies but also included 6 of the 10 lowest median rankings.

Appendix Ha reports the statistical data for Factor I including the

specific competencies, factor loadings, response breakdown, median

scores, and median ranks.

Factor II. Instructional Improvement

Thirteen competencies with factor loadings of -.542 or higher

were generated for Factor II. The competencies loaded under this

factor pertain directly to the management of the instructional pro-

cess. Factor II had some of the higher median rankings. Appendix

Hb shows the statistical data for this factor and includes the specific

competencies, factor loadings, response breakdown, median scores,

and median ranks.

Factor III. Evaluation and Coordination

Ten competencies were clustered under this factor with factor

loadings of .513 or higher. These ten competencies relate directly

to professional activities concerning planning, coordination and

evaluation. Five of the ten highest ranked domain levels (medians)

are included under this factor. Appendix He shows the specific

competencies, factor loadings, response breakdown, median scores,
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and median ranks for the tasks clustered under Factor III.

Factor IV. Innovation and Development

Five competencies were clustered under this factor with load-

ings of -.566 or higher. The items in this factor pertain to innova-

tion and development. The competencies under this factor had high

domain levels (medians). Appendix Hd includes the statistical data

for Factor IV.

Factor V. Educational Management

Nine competencies were clustered under this factor with load-

ings of .501 or higher. The items in this factor relate directly to

educational management. Appendix He shows the specific compe-

tencies, factor loadings, response breakdown, median scores, and

median ranking for the competencies clustered under this factor.

Factor VI. Miscellaneous Management

Only two competencies were clustered under this factor with

loadings of -.523 and .533. The competencies did not appear to

have a relationship which would specify a definite title. Shown in

Appendix Hf is the statistical data for Factor VI.
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Quantile Distribution of Domain Levels (Medians)

The quantile distribution represents a useful method of describ-

ing a group of observations. A quantile is a concept, and percentiles,

deciles, and quartiles are examples of it. A quantile is a point on a

number scale which is assumed to underlie a set of observations. The

quantile points on this scale are separated into three major quartile

units, Q1, Q2, Q3, which divides the group of observations into four

quarters. For example, Q1 is that point on the number scale such

that one-fourth of the observations lie below it; one-half below Q2,

and three-fourths below Q3. For convenience and ease in understand-

ing the relationship of the domain distributions, the combined medians

generated in the median test have been placed in quartile (Q1, Q2, and

Q3) and percentile (P1 P
99)

units. Thus, the domain levels

(medians) of the 111 competencies have been distributed as follows:

Q1 (P25) 3.125

Q2 (F50) 3.682

Q3 (P75) = 4.500

Table 4 shows the Quantile Distributions of the Domain Levels (Medians)

found in the study for the 111 professional competencies.

Quartile Deviations

The quartile deviation is one-half the scale distance between

the 75th and 25th percentiles in a frequency distribution. The 25th
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percentile or Q1 is the first quartile on the score scale, the point

below which lie 25 percent of the scores. The 75th percentile or Q3

is the third quartile on the score scale -- the point below which lie

75 percent of the scores. Q2 is the 50th percentile, which is, of

course, the median. The quartile deviation is one-half the range

of the middle 50 percent of the scores or one-half' the distance between

Q
3

and Q
1

on the score scale. Since the quartile deviation measures

the average distance of the quartile points from the median, it is

included in the study to show density at the middle of the distribution

of scores assigned each competency by the respondents. If the scores

in the distribution are packed closely together, the quartiles will be

near one another and the quartile deviation will be small. If the

scores are widely scattered, the quartiles will be relatively far

apart and the quartile deviation will be large.

In Table 3 the quartiles and the quartile deviation for each of

the 111 competencies are shown.



TABLE 3. Quartiles and quartile deviations of domain levels based upon combined frequency responses.

Competency
number

First
quartile

(Q
1

)

Third
quartile

(Q3)

Quartile
deviation

(Q)

Competency
number

First
quartile

(Q
1

)

Third
quartile

(Q3)

Quartile

deviation

(Q)

1 2.500 5.847 1.673 29 1.961 3.750 .894
2 3.912 5.944 1.016 30 3.125 5.375 1.125
3 3.944 6.045 1.050 31 2.812 5.627 1.407
4 2.333 5.562 1.614 32 .500 4.285 1.892
5 3.923 5.900 .988 33 2.000 5.250 1.625
6 3.333 5.900 .783 34 1.750 4.400 1.325
7 2.091 5.000 1.454 35 2.500 5.250 1.375
8 2.730 5.818 1.544 36 3.375 5.900 1.262
9 2.577 5.785 1.604 37 2.928 5.312 1.192

10 2.611 4.900 1.144 38 2.875 5.422 1.273
11 4.071 6.031 .980 39 2.000 5.250 1.625
12 2.333 4.944 1.305 40 1.125 3.333 1.104
13 3.100 5.818 1.359 41 2.500 5.250 1.375
14 2.961 5.366 1.202 42 3.300 5.786 1.243
15 3.600 5.618 1.009 43 2.643 6.100 1.728
16 2.700 5.875 1.587 44 2.700 5.666 1.483
17 3.654 5.875 1.110 45 1.954 5.618 1.832
18 1.722 4.437 1.357 46 1.666 4.500 1.417
19 4.000 5.818 .909 47 .1437 4.400 1.481
20 3.642 5.847 1.102 48 1.289 3.900 1.305
21 2.944 5.617 1.336 49 1.125 3.409 1.142
22 1.833 4.416 1.291 50 1.437 4.643 1.603
23 2.700 5.750 1.525 51 2.375 5.562 1.593
24 3.200 5.666 1.233 52 1.833 4.625 1.396
25 2.666 5.388 1.361 53 1.437 4.166 1.364
26 2.766 5.333 1.283 54 1.500 4.500 1.500
27 3.500 5.617 1.058 55 2.666 5.312 1.323
28 1.583 3.928 1.172 56 3.000 5.500 1.250 4=.0,



TABLE 3. (Continued)

Competency
number

First
quartile

(Q1)

Third
quartile

(Q3)

Quartile
deviation

(Q)

Competency
number

First
quartile

(Q1))

Third
quartile

(Q )
3

Quartile
deviation

(Q)

57 2.071 5.000 1.464 85 2.794 5.500 1.353
58 1.000 3.423 1.211 86 3.300 6.031 1.365
59 2.083 4.666 1.291 87 2.500 6.125 1.812
60 1.125 3.358 1.116 88 2.357 5.277 1.460
61 1.577 3.750 1.086 89 2.500 5.666 1.583
62 2.125 4.833 1.354 90 3.062 5.786 1.362
63 2.055 5.166 1.555 91 1.875 4.214 1.169
64 1.437 4.055 1.309 92 2.700 5.710 1.505
65 1.786 3.954 1.084 93 3.038 5.666 1.264
66 1.152 3.265 1.056 94 2.375 5.617 1.621
67 2.055 5.750 1.847 95 1.900 4.388 1.249
68 3.786 5.818 1.016 96 2.250 5.500 1.625
69 3.857 5.818 .980 97 2.000 3.900 .950
70 1.289 4.333 1.522 98 1.750 4.500 1.375
71 2.500 5.000 1.250 99 2.214 4.833 1.309
72 2.833 5.500 1.333 100 1.625 4.300 1.337
73 2.733 5.667 1.447 101 1.500 4.500 1.500
74 3.400 6.059 1.329 102 1.917 5.318 1.700
75 3.000 5.666 1.333 103 1.961 5.192 1.615
76 2.055 4.700 1.322 104 2.059 5.710 1.825
77 2.687 5.750 1.531 105 2.500 5.618 1.559
78 3.722 5.875 1.076 106 2.250 6.100 1.925
79 4.055 5.716 .830 107 3.500 5.875 1.187
80 3.125 5.710 1.292 108 3.357 5.750 1.196
81 4.100 5.900 .900 109 1.875 4.500 1.312
82 2.875 5.100 1.112 110 1.500 5.250 1.875
83 2.250 4.250 1.000 111 1.182 5.500 2.159
84 2.643 5.562 1.459



Ji

TABLE 4. Quantile distribution of domain levels (Medians) based upon combined frequency of
responses.
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FOR THE PROFICIENCY LEVELS

The Results of the Analysis of Variance Test

The F statistic was used in the study to conduct a total of 111

one-way classification analysis of variance tests. In each instance,

responses of the 60 educational engineers were tested to determine

whether or not a significant difference existed among the competency

mean scores. Generally, the test of competency mean scores

indicated that the respondents were alike in their responses. The

results of these tests are summarized in Appendix J. The test for

significance revealed 89 of the 111 tests were retained. In 22 instances

the tests of significance were rejected.

The computed Least Significant Difference for the 22 rejected

competencies appear in Appendix K. A further analysis of the

rejected competencies indicate that the means of the public school

business managers were the lowest of 13 competencies having direct

relationship to the instructional process while the means of 7 corn-

petencies having direct relationship to finance, purchasing, and

inventory were the highest and credited to business managers. Of

the 22 rejected competencies the test of Least Significant Difference

discloses that 20 were rejected by responses of business managers.

By accepted job descriptions, the business managers should have

reported either slight proficiency was required or considerable



proficiency was required for the 20 rejected competencies (See

Appendix K).

Results of the Factor Analysis
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A factor analysis method was also used for the purpose of

determining the specific factors which were among the 111 compe-

tencies for the proficiency levels included in the study. The pro-

cedure used permitted the identification of groups or clusters or

competencies in which, according to generated factor loadings,

there existed a high degree of correlation with the extracted factors.

Only those competencies with a factor loading of +.500 or higher

were included in a factor. The results of the factor analysis were

generated through the factor analytic technique known as the R-Mode.

A description of the computer control data can be found in Appendix

F. Analysis descriptions of the data are shown below.

R-Mode Analysis

The R-technique was considered to be the most significant pro-

cedure used in the study. Cattell (1952) contends that a majority of

all factor studies have used the R-technique. Essentially, the R-

technique clusters competencies according to correlation. The data

were factor-analyzed three separate times using seven-, six-, and

five-factor solutions. Figure 1 shows the common factor variance
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accounted for in the twelve-factor solution, which also contains the

common factor variance found in factor solution seven, six, and

five.

R-Mode Analysis -- Proficiency Levels

Factors generated by the R-Mode analysis resulted in factor

loadings of + .500 or higher. Negative loadings were considered

in absolute terms. The six-factor solution was selected as it had the

largest number of competencies with factor loadings in excess of

+ .500 and it produced a more even distribution of the loadings. 1

It generated 71 competencies with factor loadings above + .500 and

accounted for 58 percent of the total common factor variance. Results

of the R-Mode analysis using the six-factor solution appear in

Appendices Na through Nf. Each appendix is illustrative of a factor,

and contains factor loadings of + .500 and higher. Each appendix also

contains a separate listing of spurious competencies, which are

defined as those loadings highest under one factor but with factor

loadings of less than + .500. Factor designations were assigned

after the data were analyzed. The names of the factors were judg-

mentally assigned, and are indicative of the general nature of the

competencies loaded under each factor. All significant loadings were

clearly defined under one of the six generated factors through one

competency (number 55) loaded greater than + .500 under both Factor I
1 See Appendix L for coding of data cards.
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and Factor V. This competency was assigned and treated under the

factor in which it loaded the greatest, Factor I.

Factor I. Research and Development

A total of 28 competencies loaded under Factor I with a factor

loading of -0.524 or higher. Factor I contained the largest number

of competencies and contained some of the lowest mean rankings.

One of the competencies, number 53, had a factor loading greater

than -.500 under Factor V. This was the only instance in which

factor loadings overlapped above the + .500 level. Except two, all

competencies loaded under Factor I had standard deviation greater

than 1,0. Appendix Na contains the specific' competencies, factor

loadings, means, standard deviations, and mean rankings which

were indicated in Factor I.

Factor II. Financial Management

Twenty-three competencies with factor loadings of -0.506 or

greater were generated under Factor II. Mean scores ranged from

2.450 to 3.760. All of the competencies were in the middle one-half

when ranked according to mean scores. Standard deviations in all

instances but one were higher than 1.0. Appendix Nb contains the

specific competencies, factor loadings, means, standard deviations,

and mean rankings which were loaded under Factor II.
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Factor III. Improvement of Instruction

A total of eleven competencies clustered under this factor with

loadings of .502 and above. When mean scores were ranked they

ranged from 3.000 to 4.233 with all but one in the upper one-half .

Standard deviations, with the exception of two, were greater than

1.0. Appendix Nc contains the specific competencies, factor load-

ings, means, standard deviations, and mean rankings for Factor III.

Factor IV. Evaluation

Factor IV had five competencies clustered which referred to

evaluation. These competencies had factor loadings greater than

-0.506. With the exception of one competency all means were greater

than 3.833, standard deviations less than 1.0, and the mean rankings

in the upper one-fourth. Appendix Nd contains the specific compe-

tencies, factor loadings, means, standard deviations, and mean

rankings for Factor IV.

Factor V. Miscellaneous Management Skills

Only two competencies clustered under Factor V and each had

a factor loading greater than .536. The competencies did not appear

to have a relationship which would specify a definite title. Both mean

rankings were in the bottom one-half and the standard deviations were

greater than 1.0. Appendix Ne contains the specific competencies,

factor loadings, means, standard deviations, and mean rankings for

Factor V.
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Factor VI. Educational Management

Two competencies clustered under this factor with loadings

+ 0.558 or higher. They had means of 3.133 and 4.017 with stand-

ard deviations of 1.32 and .80. Appendix Nf contains the specific

competencies, factor loadings, means, standard deviations, and

mean rankings for the two items for Factor VI.

Results of Mean Score Ranks

Each of the 111 competencies was ranked from 1 to 111 with

the ranking based upon the mean score. The ten competencies with

the highest mean scores are presented in Table 5. The ten compe-

tencies with the lowest mean scores are found in Table 6. All

competencies were ranked by mean scores and are included in

Appendices Na through Nf.

Seven of the, ten,highest ranked competencies were spurious

competencies with factor loadings of less than + .500. The remain-

ing three competencies clustered with one in Factor IV, two in

Factor III, and one in Factor VI. (Actually, eleven competencies

are reported in Tables 5 and 6 as tied means were treated as equal

in rank.) On the five-point scale, the means of the ten highest

ranked competencies ranged from 4.017 to 4.350. The means of the

ten lowest ranked competencies ranged from 2.883 to 2.667.



55

Included in the ten lowest ranked competencies by means, were

five loaded under Factor I, three loaded under Factor II, one loaded

under Factor V and two spurious ones. The two spurious compe-

tencies loaded highest under Factor I.



TABLE 5. Ten highest ranked professional education competencies based upon proficiency levels
(Mean)

Mean Competency
ranking number Competency Mean Factor

1 3.

2 90.
3 74.
4 21.
5 20.

6 19.
7 2.

8.5 81.
8.5 31.

10.5 24.

10.5 108.

define the mission of an organization 4.350 IV

direct the conduct of a meeting 4.300 Spurious*
effectively supervise staff 4.233 III

be skilled in information and communication theory 4.217 Spurious *
organize a close relationship between members
of a management team 4.200 Spurious*
isolate and define required decisions 4.117 Spurious*
concur in the retention or dismissal of
decisions 4.101 Spurious*
develop long-range goals 4.050 III

deal with a large number of organizations 4.050 Spurious*
be aware of technological changes which might
influence new systems designs 4.017 Spurious*
manage by objectives 4.017 VI

Spurious competencies were considered as those competencies with factor loadings of less than
+ .500.



TABLE 6. Ten lowest ranked professional education competencies based upon proficiency levels
(Mean)

Mean Competency
ranking number Competency Mean Factor

102 61. use engineering economy techniques for evaluating
alternatives for building, equipment, etc. 2.667 II

102 65. utilize input-output analysis models 2.667 I

102 111. use the techniques and strategies of educational
assessment which provide census-like data 2.667 I

104.5 50. do micro-planning at the local level 2.500 I

104.5 70. design a system for storing data 2.500 II

106 66. use linear programming in the allocation of
resources 2.450 II

107 58. use theory for estimates and prediction
purposes 2.417 I

108 60. use integer programming for the assignment of
resources 2.350 V

109 48. write formats for instructional packages 2.267 I

110 49. do micro'- planning at the state level 2.250 Spurious*
111 40. use the computer for instructional purposes 2.183 Spurious*

Spurious competencies were considered as those competencies with factor loadings of less than + .500.
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CHAPTER V

SUMMARY, CONCLUSIONS, AND IMPLICATIONS

Restatement of the Problem

The primary problem of this study was to determine the common

professional competencies of Educational Engineers. The problem

was approached from two directions:

1. to determine the hierarchical structure of the

cognitive domain within 111 professional education

competencies of educational engineers; and,

2. to determine the proficiency level required of

educational engineers for the same 111 professional

education competencies.

With the above determinations, the study was able to identify those

competencies common to all educational engineers.

Summary of the Hierarchical Level Analysis

Values generated by the Median Test, used to conduct 111 two-

way classification analyses, determined whether the two independent

groups in the study (public school district employees and non-public

school district employees) differed in central tendencies. Except

for competencies 43, 47, 74, and 97, no significant difference



59

existed between the median scores of the public school and non public

school respondents.

Results of the R-Mode solution extracted 69 professional

competencies and identified six primary factors as follows:

Factor I. - Educational Technology contained 30 compe-

tencies. Factor I contained medians that were

between the first and fourth quartile.

Factor II. - Instructional Improvement, contained 13 compe-

tencies. It additionally contained some of the

lower median rankings.

Factor III. - Evaluation and Coordination, contained ten compe-

tencies. It contained some of the lowest median

rankings.

Factor IV. - Innovation and Development, contained five

competencies. It contained medians in the

center of the rankings.

Factor V. - Educational Management, contained nine compe-

tencies. It contained some of the lower median

rankings.

Factor VI. - Miscellaneous Management, contained two compe-

tencies.

Medians of the responses to the 111 - item hierarchical level

competencies ranged from a high of 5.618 to a low of 2.045. Quartile



deviations, with the exception of competency number 111, were less

than 2.000.

Summary of the Proficiency Level Analysis

60

The one-way classification of analysis of variance measured

the differences among the means of the 6 independent groups of

educational engineers, and was used to test the hypothesis that there

is no significant difference among the groups of educational engineers.

The test statistic used to analyze contrasts between the mean scores

for each competency was the F statistic with the .01 level of signifi-

cance being used to determine difference existing between the groups.

Except for 22 competencies' the Null Hypothesis was retained. A

test of Least Significant Difference was used to determine where a

specific difference existed between means of the response groups

which were rejected in the analysis of variance tests.

Results of the R-Mode solution extracted 71 professional

competencies and identified six primary factors as follows:

Factor I. - Research and Development, contained 25 compe-

tencies. This factor contained 5 of the lowest

10 mean rankings.

Factor II. - Financial Management, contained 25 compe-

tencies. This factor contained 3 of the lowest

10 mean rankings.
1 Competencies 1, 5, 7, 11, 12, 29, 39, 43, 44, 45, 47, 48, 61,

64, 67, 76, 89, 94, 102, 103, 104, 105, were rejected.



61

Factor III. - Improvement of Instruction, contained 11 compe-

tencies. This factor had high mean rankings.

Factor IV. - Evaluation, contained five competencies with

high mean rankings.

Factor V. - Miscellaneous Management, contained two compe-

tencies with high mean rankings.

Factor VI. - Educational Management, contained two compe-

tencies.

Means of the responses to the 111-item proficiency level compe-

tencies ranged from a high of 4.350 to a low of 2.183. Standard devia-

tions ranged from a low of .39 to a high of 1.47 with 22 less than 1.0.

Conclusions

A number of conclusions may be drawn from the findings of this

study on the common professional competencies of educational

engineers. The considered judgment of the respondents regarding

the hierarchical and the proficiency levels needed by educational

engineers for each of the 111 competencies is one approach to

establishing meaningful preservice and inservice programs designed

to prepare professionally competent managers.

The testing of the proficiency mean score for each competency

revealed that the 6 population groups were alike in their responses.

The one-way classification analysis was used to test the hypothesis
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that there is not significant difference between the competency mean

scores for the 60 respondents identified as educational engineers.

The tests indicated that for 89 of the 111 competencies, the hypo-

thesis was retained. Of the 22 rejected competencies, 20 were rejected

by the extremely high or extremely low mean scores of the school

district business managers. Thirteen rejected competencies with

extremely low mean scores by business managers were directly

related to the instructional process. Seven rejected competencies

with extremely high mean scores by business managers were directly

related to budgeting, purchasing, or inventory control. The test for

least significant difference of the rejected competencies discloses

that school district business managers need only slight proficiency

in the area of instruction and complete proficiency in the area of

budgeting, purchasing and inventory control.

High mean scores and low standard deviations indicate that the

respondents required a degree of proficiency for each of the 111 compe-

tencies. On the five-point scale, 87 to the 111 competencies produced

mean scores greater than 3.000 indicating that the respondents felt a

moderate, considerable, or complete proficiency in those tasks in

their present positions.

With the proficiency scale the six-factor solution, using the

R-Mode factor analysis, accounted for 71 of the 111 competencies

at + .500 or higher. From this high correlation of competencies it
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may be concluded that factor analysis applied to data with numerous

variables is a useful technique for identifying common factors from

among the different competencies and professional educators.

The determination of the hierarchical levels of the 111 pro-

fessional competencies was important for this study. Domain levels

(medians) were calculated for each of the 111 professional compe-

tencies, and distributed as follows in the major classifications of the

quantile scale: Q
1

(P25) = 3.125; Q (P50) = 3.682; and Q3
(P75) =

4.500. These statistics provide the conclusion that the population

sampled required a cognitive level above application and near analysis

for one-half the competencies.

Factor analysis was considered to be most important in the

study with the hierarchical levels. Factors containing clusters or

groupings of common professional education competencies were

generated through use of the R-Mode. A six-factor solution generated

factor loadings of + .500 or higher and accounted for 69 of the 111

competencies at that level of correlation. It may be concluded that

from this high intercorrelation of competencies and respondents,

factor analysis is a useful statistical tool for identifying common

factors.

A median test was conducted to determine if a difference existed

between the respondents responsible to local school districts and

those not directly responsible to local school districts. On the
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basis of the analysis applied in the median test, 107 of the 111 null

hypothesis were retained. It was concluded from the commonality

of these two groups that the 111 professional education competencies

were common to educational engineers.

Implications

As a result of the rapid growth of technology in education and

the demand of the patrons of education for improved management

techniques an interpretation of the data collected and analyzed as a

result of this study has significant implications for educational

management training. The results of the study additionally suggest:

1. The curriculum designers responsible for relevant

programs of preservice and inservice training for

educational managers should consider the reasoned

judgment of practicing professionals as one means

of identifying needed professional education compe-

tencies.

2. In most instances, the levels of proficiency needed

to perform professional education competencies were

not significantly different among school district

superintendents, school district business managers,

school planners at the school district level, community

college presidents, staff members of teacher training
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institutions, and staff members of the Oregon Board

of Education. Therefore, there is reason to believe

that preservice and inservice education programs for

educational engineers based upon common professional

competencies would provide satisfactory professional

preparation to meet the needs of the educational

engineers identified in this study.

3. The high degree of commonality demonstrated by the

60 professionals in their responses to the 111 compe-

tencies should cause curriculum designers to question

the desirability of course or program proliferation

frequently caused by separate departments for each

professional service area. Programs and courses

designed for educational engineers and including the

common professional competencies identified in this

study could avoid duplication.

4. Since the results of this study indicate a similarity in

many functional behaviors within the 111 professional

competencies, it may be implied that the educational

needs of educational engineers generally are not as

complex or diverse as it may have been assumed by

program planners. Certification specialists of state
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boards of education may also desire to re-evaluate

credential requirements.

5. Marginal spurious competencies1 with high domain

levels and median rankings have special implications

for the program planners for educational engineers.

Since these competencies loaded at less than that

considered as significant for a cluster, the professional

experience of the curriculum planner may have to be

called upon to judgmentally evaluate the use of such

competencies in program planning. The statistical

results imply sufficient disagreement exists among

the study/s respondents as to weaken the need for

the use of these competencies in the curriculum

design.

6. The results of the analysis indicate that emphasis in

all 111 professional education competencies needs to

be extended beyond the Knowledge (1) and Comprehen-

sion (2) domain levels. Of the 111 competencies, 47

require emphasis to be extended beyond the Application

(3) domain level, 34 require emphasis to be extended

beyond the Analysis (4) domain level, and 13 require

emphasis extended beyond the Synthesis (5) domain level.

1 For example, competencies numbered 2, 6, 17, 19, 81, and 90.



67

The following two selected competencies provide an example

of the domain level required for each and the level of

instruction required for educational engineers.
Median

Competency Factor Level Median
Factor number loading (Domain) Ranking

II 96 -.787 3.700 55/111

Interpretation: This competency has one of the highest
factor loadings or correlations among the
69 specific competencies extracted by the
R-Mode. For curriculum use, the teacher,
planner or leader may assume a high
level of agreement among educational
engineers or management level professionals
regarding their response to the competency.
In terms of behavior, instruction should be
planned at the Application (3) level, but not
above Analysis (4). The Median Ranking
indicates that 54 other competencies ranked
higher in terms of domain level responses.

Median
Competency Factor Level Median

Factor number loading (Domain) Ranking

I 66 -.707 2.277 107/111

Interpretation: This competency represents a rather high
factor loading from amont the 69 specific
competencies extracted by the R -Mode,
For curriculum use, the teacher, planner,
or leader may assume a high level of agree-
ment among educational engineers or
management level professionals regarding
their response to the competency. In terms
of behavior, instruction should be planned
at the Comprehension (2) level, but not
above Application (3). The Median Ranking
indicates that 106 other competencies
ranked higher in terms of domain level
response. For curriculum planners for
educational engineers, competency 66 (use
linear programming in the allocation of
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resources) would have one of the lowest
hierarchical levels of all competencies
included in the study.

When determining the use of a competency from this study

in preservice or inservice development, the instructor,

planner, or leader should analyze the data in the same

manner described above. The Quantile Distribution,

shown in Table 4, must be used to locate the position of

the Domain Levels (Medians) in relation to all other

medians.

7. The commonality of agreement reflected by the respondents

in the study suggest prepatory programs for educators for

the decision making level be considered in terms of their

relevancy to needed performance proficiencies. Of the

111 professional competencies, the respondents indicated

a competency need of moderate and above. Two selected

factors are presented below with an interpretation of the

data to demonstrate levels of instruction for training pro-

grams
Compe-
tency Factor Mean Score Mean Standard

Factor number loading (Importance) ranking deviation
III 74 .599 4.233 3 1.00

Interpretation: This competency has a high factor loading
or correlation among the 71 specific compe-
tencies extracted by the R-Mode. It has a
high mean score, high mean ranking, and
a low standard deviation. For training
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purposes the instructor, planner or leader
may assume a high level of agreement
among educational engineers as to the
importance of this competency to their
positions. An analysis of the above data
indicates that the respondents require
from considerable to complete proficiency
in this specific competency.

Compe-
tency Factor Mean Score Mean Standard

Factor number loading (Importance) ranking deviation
V 60 .536 2.350 108 1.15

Interpretation: This competency has a high factor loading
or correlation among the 71 specific compe-
tencies extracted by the R-Mode. It has a
low mean score, low mean ranking and a
larger standard deviation. For training
purposes the instructor, planner, or leader
may assume a high level of agreement
among educational engineers as to the
importance of this competency to their
positions. An analysis of the above data
indicates that the respondents require from
none to moderate proficiency in this
specific competency.

When deciding the use of a competency in curriculum

development for educational engineers and decision makers

at the management level, the instructor, curriculum

planner, or inservice leader should analyze the data in the

same manner described above.
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Suggestions for Further Study

Four suggestions are recommended for further study.

1. Further research should be conducted to determine the

learning activities which will best prepare educational

engineers to meet the levels of proficiency required for

each of the professional education competencies. Explora-

tion should include university programs, internships,

externships, learning packages, inservice, seminars,

etc.

2. As this study was one of the few to examine the hierarchical

levels of the cognitive domain applied to professional

educators, it is difficult to ascertain whether a creditibility

gap exists between the responses and actual practice. It

is recommended that a study be conducted to examine these

relationships.

3. Since the literature suggests the existence of a useful

relationship between Bloom's cognitive and Krathwohl's

affective: domains, this relationship should be examined

for the purpose of improving educational engineer pre-

paration.

4. As social and economic needs change and technology becomes

more sophisticated, changes will occur in competencies



71

for educational engineers. As these changes occur similar

studies will be required to assist in the planning and develop-

ment of training programs for educational managers.
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APPENDIX A

EDUCATIONAL ENGINEER QUESTIONNAIRE

CLASSIFICATION BY IMPORTANCE AND

TAXONOMIC LEVELS
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A Study of the Common Professional

Education Competencies of Educational Engineers

Purpose of Study: The purpose of this questionnaire is to seek your assist-

ance in providing information which will be useful in the

development of currciulum for colleges and universities

seeking to offer relevant courses and programs for educa-

tional engineers.

INSTRUCTIONS FOR COMPLETION OF THE QUESTIONNAIRE

A. In the spaces below, check (X) the appropriate area of the major respon-

sibility in your present position.

( ) public school district superintendent.

( ) teacher educator.

( ) state board staff member.

( ) community college president.

( ) school planner.

( ) public school district business manager.

B. This questionnaire contains professional education competencies for educa-

tional engineers. You are being asked to indicate the level of proficiency

YOU FEEL is NECESSARY for each competency in relation to YOUR JOB, and to

indicate your best judgment about the hierarchial level you consider

NECESSARY for each competency.
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C. Do not take too much time in thinking about any particular item. Please do

not leave out any item---there are no right or wrong answers. We are pri-

marily concerned with how YOU FEEL about the competencies needed by educa-

tional engineers.

D. For each item please circle the rating (I, 2, 3, 4, 5) or (I, 2, 3, 4, 5, 6)

which most closely represents YOUR FEELING. If your exact feeling is not

found in one of the choices, pick the one which comes closeitto your true

feeling.

Here is an example:

What competencies must you have in your work in the ability to:

CD

(1:1L
4- 0 4-

4- (0 "0 0
O CD a) a CL
C -C 8c E8Z

C0
C0 0

O C .- 0
C) 0 4- 0 .-

-ID _c (0 .- 0
O 0 u 0 0L - >- _c-;

CI_ 4-
O E 00 C >-
Y < < V)

I. develop objective tests to
measure achievement I 2 3 4 (5)

This person, is marking the "5" rating in the proficiency columns, felt that

his job required complete proficiency with this activity.

This person, is marking the "6" rating in the taxonomic columns, felt that his

job required complete mastery of this activity.

Please read the following taxonomic level definitions before attempting to

complete the questionnaire.
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USE THE FOLLOWING DEFINITIONS AS A GUIDE WHEN COMPLETING THE EDUCATIONAL
QUESTIONNAIRE:

I. KNOWLEDGE - The ability to recall, recite, or enumerate material.

In essence, what is required is information. To

identify, tell, or state would define the knowledge

level tasks.

. COMPREHENSION Communication orally or in writing. The ability to

rewrite, edit, or extrapolate materials. Melding

verbal use of materials or ideas. Describing in your

own words.

3. APPLICATION The ability to apply concepts or ideas in new situations.

To apply known guides or solutions to new events.

4. ANALYSIS. The ability to break down materials into constitute

parts. To identify how parts or elements relate to

each other. To differentiate, to distringuish, or to

compare elements.

5. SYTHESIS The process of working with pieces, parts or elements

and arranging or combining them to form a whole. To

formulate, combine, compose, or consolidate.

6. EVALUATION The ability to make judgments about the value of mat-

erials and methods. Criteria for judgment may be your

own or someone elses. To appraise, critque, or inter-

pret meanings.



In your present positions, what competencies must you have in
the ability to:

I. approve new instructional materials.

2. concur in the retention or dismissal of decisions.

3. define the mission of an organization.

4. assist in contract negotiations.

5. determine the product measures to be used in evaluating programs.

6. encourage innovation with programs.

7. manage instructional services.

8. assist in the development of program planning budget system.

9. write job descriptions.

10. develop schedules.

II. determine the need for new programs.

12. analyze records for supply/demand ratio.

13. determine the cost-effectiveness of programs.

14. determine cost-benefit programs.

15. determine staff load and balance.

16. determine the need for additional staff.
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Level
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In your present positions, what competencies must you have in
the ability to:

17. determine the need for new facilities and equipment.

18. utilize the computer in analyzing and summarizing information.

19. isolate and define required decisions.

20. organize a close relationship between members of a management
team.

21. be skilled in information and communication theory.

22. be skilled in probability analysis.

23. be aware of social changes which might influence new systems
designs.

24. be aware of technological changes which might influence new
systems designs.

25. use operations research methods for decision-making.

26. develop planning and flow analysis schemes.

27. identify constraints within organizations.

28. use machine computational techniques.

29. use mathematics techniques.

30. develop new organizational patterns.
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In your present positions, what competencies must you have in
the ability to:

31. deal with a large number of organizations.

32. indicate the realative stability of organizational states.

33. identify unique organizational states.

34. study educational structures by systems analysis.

35. address such problems as decentralization of administrative
responsibility and its impacts.

36. search for optimum use of educational resources.

37. isolate modes which correspond to best use of organizational
resources.

38. indicate alternate modes of operation.

39. coordinate the orientation of new instructional programs.

40. use the computer for instructional purposes.

41. provide up-to-date research resources.

42. work with state agencies in research and planning.

43. prepare organizational budgets.

44. coordinate the preparation of program proposals.

45. coordinate project proposal writing.

0
0
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In your present positions, what competencies must you have in
the ability to:

46. disseminate research findings.

47. develop systems of cost-accountability for various units.

48. write formats for instructional learning packages.

49. do micro-planning at the state level.

50. do micro-planning at the local level.

51. use criteria for evaluating systems projects.

52. know the goals of open and closed systems.

53. know the history and philosophy of decision theory.

54. know the terminology used in systems analysis.

55. understanding the relationships of the educational sub-systems
with each other and with the total system.

56. understand the working of the total educational system and the
sub-system within this total system.

57. know the elements of decision theory.

58. use queuing theory for estimation and prediction purposes.

59. use work sampling for analyzing the work activities of staff.

60. use integer programming for the assignment of resources.
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In your present positions, what competencies must you have in
the ability to:

61. use engineering economy techniques for evaluating alternatives
for buildings, equipment, etc.

62. use cost-effectiveness analysis for program evaluation.

63. use cost-benefit analysis for program evaluation.

64. use inventory control models for making purchasing decisions.

65. utilize input-output analysis models.

66. use linear programming in the allocation of resources.

67. prepare recommendations for employment of instructional staff.

68. assess the reliability of data.

69. assess the validity of data.

70. design a system for storing data.

71. establish rationale for follow-up studies.

72. interpret statistics for a set of data.

73. judge the appropriateness of statistical analysis of data.

74. effectively supervise staff.

75. conduct a job analysis.

76. supervise data collection.
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In your present positions, what competencies must you have in
the ability to:

77. coordinate in-service training programs for staff.

78. utilize evaluation data in decision-making.

79. develop an evaluation system for a program.

80. develop short-range goals for a program.

81. develop long-range goals.

82. specify the data needed on the inputs to the system.

83. schedule data collection.

84. define competencies to be measured for a program.

85. design a feedback system to provide evaluation data.

86. devise a plan to evaluate the effectiveness of a program.

87. prepare a program proposal for funding.

88. prepare a project proposal for funding.

89. devise a plan of public relations.

90. direct the conduct of a meeting.

91. conduct simulation exercises.

92. write letters of transmittal.
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In your present positions, what competencies must you have in
the ability to:

93. direct committee actions.

94. appoint committees.

95. write instructions for committee memberships.

96. organize in-service training plans.

97. describe a plan for sampling a cross-section of individuals.

98. conduct surveys with a georgraphical area.

99. write lists of competencies needed by workers.

100. develop P.E.R.T. networks for projects.

101. use the elements of the psychomotor domain.

102. use the elements of the cognitive domain.

103. use the elements of the affective domain.

104. write behaviorally oriented objectives.

105. develop a rationale for a particular plan which is built upon the
technological, sociological, philosophical, and psychological bases.

106. identify a researchable problem.

107. make decisions which are based upon empirical evidence.

108. manage by objectives.

109. utilize the techniques of performance contracting.
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In your present positions, what competencies must you have in
the ability to:

Proficiency
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110. utilize educational audit techniques. I 2 3 4 5

III. use the techniques and strategies of educational assessment which
provide census like data (e.g. the use of criterion referenced test
items together with the sampling and partial test procedures being
developed by the National Assessment of Educational Progress). I 2 3 4 5

I 2 4 5 6
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APPENDIX B

CONDENSED VERSION OF THE TAXONOMY OF

EDUCATIONAL OBJECTIVES**



Cognitive Domain

KNOWLEDGE

1.00 KNOWLEDGE

93

Knowledge, as defined here, involves the recall of specifics and uni-

versals, the recall of methods and processes, or the recall of a pattern,

structure, or setting. For measurement ur..ses the recall situation

involves little more than bringing to mind the appropriate material.

Although some alternation of the material may be required, this is a

relatively minor part of the task. The knowledge objectives emphasize

most the psychological processes of remembering. The process of relating

is also involved in that a knowledge test situation requires the organ-

ization and reorganization of a problem such that it will furnish the

appropriate signals and cues for the information and knowledge the

individual possesses. To use an analogy, if one thinks of the mind as

a file, the problem in a knowledge test situation is that of finding

in the problem or task the appropriate signals, cues, and clues which

will most effectively bring out whatever knowledge is filed or stored.

1.10 KNOWLEDGE OF SPECIFICS

The recall of specific and isolable bits of information. The

emphasis is on symbols with concrete referents. This material,

which is at a very low level of abstraction, may be thought of

as the elements from which more complex and abstract forms of

knowledge are built.

1.11 KNOWLEDGE OF TERMINOLOGY

Knowledge of the referents for specific symbols (verbal

and non-verbal). This may include knowledge of the most

generally accepted symbol referent, knowledge of the

variety of symbols which may be used for a single referent,

or knowledge of the referent most appropriate to a given

use of a symbol.
*To define technical terms by giving their attributes,

properties, or relations.
*Familiarity with a large number of words in their

common range of meanings.

*Illustrative educational objectives selected from the literature.

**Bloom, Benjamin S. (1956)
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1.12 KNOWLEDGE OF SPECIFIC FACTS

Knowledge of dates, events, persons, places, etc. This may

include very precise and specific information such as the

specific date or exact magnitude of a phenomenon. It may

also include approximate or relative information such as an

approximate time period or the general order of magnitude of

a phenomenon.
*The recall of major facts about particular cultures.

*The possession of a minimum knowledge about the
organisms studied in the laboratory.

1.20 KNOWLEDGE OF WAYS AND MEANS OF DEALING WITH SPECIFICS

Knowledge of the ways of organizing, studying, judging, and

criticizing. This includes the methods of inquiry, the chronological

sequences, and the standards of judgment within a field as well

as the patterns of organization through which the areas of the

fields themselves are determined and internally organized. This

knowledge on the one hand and knowledge of universals on the other.

It does not so much demand the activity of the student in using

the materials as it does a more passive awareness of their nature.

1.21 KNOWLEDGE OF CONVENTIONS

Knowledge of characteristic ways of treating and presenting

ideas and phenomena. For purposes of communication and con-
sistency, workers in a field employ usages, styles, practices,

and forms which best suit their purposes and/or which appear

to suit best the phenomena with which they deal. It should be

recognized that although these forms and conventions are likely

to be set up on arbitrary, accidental, or authoritative bases,

they are retained because of the general agreement or concur-
rence of individuals concerned with the subject, phenomena,

or problem.
*Familiarity with the forms and conventions of the major
types of works, e.g., verse, plays, scientific papers, etc.

To make pupils conscious of correct form and usage in

speech and writing.

1.22 KNOWLEDGE CF TRENDS AND SEQUENCES

Knowledge of the processes, directions, and movements of
phenomena with respect to time.

*Understanding of the continuity and development of American
culture as exemplified in American life.
*Knowledge of the basic trends underlying the development
of public assistance programs.
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1.23 KNOWLEDGE OF CLASSIFICATION AND CATEGORIES

Knowledge of the classes, sets, divisions, and arrangements

which are regarded as fundamental for a given subject field,

purpose, argument, or problem.
*To recognize the area encompassed by various kinds of

problems or materials.
*Becoming familiar with a range of types of literature.

1.24 KNOWLEDGE OF CRITERIA

Knowledge of the criteria by which facts, principles,

opinions, and conduct are tested or judged.
*Familiarity with criteria for judgment appropriate to the

type of work and the purpose for which it is read.

*Knowledge of criteria for the evaluation of recreational

activities.

1.25 KNOWLEDGE OF METHODOLOGY

Knowledge of the methods of inquiry, techniques, and proce-

dures employed in a particular subject field as well as those

employed in investigating particular problems and phenomena.

The emphasis here is on the individuals's knowledge of the

method rather than his ability to use the method.

*Knowledge of scientific methods for evaluating health

concepts.
*The student shall know the methods of attack relevant

to the kinds of problems of concern to the social sciences.

1.30 KNOWLEDGE OF THE UNIVERSALS AND ABSTRACTIONS IN A FIELD

Knowledge of the major schemes and patterns by which phenomena

and ideas are organized. These are the large structures, theories,
and generalizations which dominate a subject field or which are

quite generally used in studying phenomena or solving problems.

These are at the highest levels of abstraction and complexity.

1.31 KNOWLEDGE OF PRINCIPLES AND GENERALIZATIONS

Knowledge of particular abstractions which summarize obser-

vations of phenomena. These are the abstractions which are of

value in explaining, describing, predicting, or in determining

the most appropriate and relevant action or direction to be

taken.
*Knowledge of the important principles by which our
experience with biological phenomena is summarized.
*The recall or major generalizations about particular

cultures.
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1.32 KNOWLEDGE OF THEORIES AND STRUCTURES

Knowledge of the body of principles and generalizations together

with their interrelations which present a clear, rounded, and

systematic view of a complex phenomenon, problem, or field.

These are the most abstract formulations, and they can be used

to show the interrelation and organization of a great range of

specifics.
*The recall of major theories about particular cultures.

*Knowledge of a relatively complete formulation of the

theory of evolution.

INTELTY.CTUAL ABILITIES AND SKILLS

Abilities and skills refer to organized modes of operation and general-

ized techniques for dealing with materials and problems. The materials

and problems may be of such a nature that little or no specialized and

technical information is required. Such information as is required can

be assumed to be part of the individual's general fund of knowledge.

Other problems may require specialized and technical information at a

rather high level such that specific knowledge and skill in dealing with

the problem and the materials are required. The abilities and skills

objectives emphasize the mental processes of organizing and reorganiz-

ing material to achieve a particular purpose. The materials may be

given or remembered.

2.00 COMPREHENSION

This represents the lowest level of understanding. It refers to a type

of understanding or
apprehension such that the individual knows what is

being communicated and can make use of the material or idea being com-

municated without necessarily relating it to other material or seeing

its fullest implications.

2.10 TRANSLATION

Comprehension as evidenced by the care and accuracy with which

the communication is paraphrased or rendered from one language

or form of communication to another. Translation is judged

on the basis of faithfulness and accuracy, that is, on the

extent to which the material in the original communication

is preserved although the form of the communication has

been altered.
The ability to understand non-literal statements

(metaphor, symbolism, irony, exaggeration).

*Skill in translating mathematical verbal material

into symbolic statements and vice versa.
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2.20 INTERPRETATION

The explanation or summarization of a communication. Whereas

translation involves an objective part-for-part rendering of

a communication, interpretation involves a reordering, re-

arrangement, or a new view of the material.

*The ability to grasp the thought of the work as a whole

at any desired level of generally.
*The ability to interpret various types of social data.

2.30 EXTRAPOLATION

The extension of trends or tendencies beyond the given date to

determine implications, consequences, corollaries, effects,

etc., which are in accordance with the conditions described in

the original communication.
*The ability to deal with the conclusions of a work in terms

of the immediate inference made from the explicit statements.

*Skill in predicting continuation of trends.

3.00 APPLICATION

The use of abstractions in particular and concrete situations. The

abstractions may be in the form of general ideas, rules or procedures,

or generalized methods. The abstractions may also be technical principles,

ideas, and theories which must be remembered and applied.

*Application to the phenomena discussed in one paper of

the scientific terms of concepts used in other papers.

*The ability to preduct the probable effect of a change in a

factor on a biological situation previously at equilibrium.

4.00 ANALYSIS

The breakdown of a communication into its constituent elements or parts

such that the relative hierarchy of ideas is made clear and/or the

relations between the ideas expressed are made explicit. Such analyses

are intended to clarify the communication, to indicate how the communica-

tion is organized, and the way in which it manages to convey its effects,

as well as its basis and arrangement.

4.10 ANALYSIS OF ELEMENTS

Identification of the elements included in a communication.

*The ability to recognize unstated assumptions.

*Skill in distinguishing facts from hypotheses.
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4.20 ANALYSES OF RELATIONSHIPS

The connections and interactions between elements and parts

of a communication.
*Ability to check the consistency of hypotheses with

given information and assumptions.
*Skill in comprehending the interrelationships among
the ideas in a passage.

4.30 ANALYSIS OF ORGANIZATIONAL PRINCIPLFA

The organization, systematic arrangement, and structure

which hold the communication together. This includes the

"explicit" as well as "implicit" structure. It includes the

bases, necessary arrangement, and the mechanics which make

the communication a unit.
*The ability to recognize form and pattern in literary or

artistic works as a means of understanding their meaning.

*Ability to recognize the general techniques used in

persuasive materials, such as advertising, propaganda,

etc.

5.00 SYNTHESIS

The putting together of elements and parts so as to form a whole. This

involves the process of working with pieces, parts, elements, etc., and

arranging and combining them in such a way as to constitute a pattern or

structure not clearly there before.

5.10 PRODUCTION OF A UNIQUE COMMUNICATION

The development of a communication in which the writer or

speaker attempts to convey ideas, feelings, and/or experi-

ences to others.
*Skill in writing, using an excellent organization of

ideas and statements.
*Ability to tell a personal experience effectively.

5.20 PRODUCTION CF A PLAN, CR PROPOSED SET OF OPERATIONS

The development of a plan of work or the proposal of a plan of

operations. The plan should satisfy requirements of the task

which may be given to the student or which he may develop for

himself.
*Ability to propose ways of testing hypotheses.

*Ability to plan a unit of instruction for a particular

teaching situation.
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5.30 DERIVATION OF A SET OF ABSTRACT RELATIONS

The development of a set of abstract relations either to classify

or explain particular data or phenomena, or the deductions of
propositions and relations from a set of basic propositions or

symbolic representations.
*Ability to formulate appropriate hypotheses based upon

an analysis of factors involved, and to modify such
hypotheses in the light of new factors and considerations.

*Ability to make mathematical discoveries and generalizations.

6.00 EVALUATICN

Judgments about the value of material and methods for given purposes.

Quantitative and qualitative judgments about the extent to which material

and methods satisfy criteria. Use of a standard of appraisal. The

criteria may be those determined by the student or those which are given

to him.

6.10 JUDGMENTS IN TERMS OF INTERNAL EVIDENCE

Evaluation of the accuracy of a communication from such

evidence as logical accuracy, consistency, and other

internal criteria.
*Judging by internal standards, the ability to assess

general probability of accuracy in reporting facts

from the care given to exactness of statement, documen-

tation, proof, etc.
The ability to indicate logical fallacies in

arguments.

6.20 JUDGMENTS IN TERMS OF EXTERNAL CRITERIA

Evaluation of material with reference to selected or

remembered criteria.
*The comparison of major theories, generalizations,

and facts about particular cultures.
*Judging by external standards, the ability to compare

a work with the highest known standards in its field- -

especially with other works of recognized excellence.
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APPENDIX C

THE MEDIAN TEST



Public School n
1

Non-Public School n2
_N

2
- 30

Competency #83 Domain
Level

Responses Domain Responses Combined
Frequency,
(Responses )

Domain
Level
(Median)

6 5 6 5 3.091
5 5 5 3 8
4 2 4 6 8
3 10 3 12 22
2 4 2 4 8
1 4 1 6 9

ps np s

A B
12 9

C D
18 21

X

Responses above
the median

Responses at the
median and below

2
2 N GAD-BC - -)

(A+B)(C+D)(A+C)(B+D)
600(12)(21)-(9)(18)

(21)(39)(30)(30)
60 y2

60(1 252 - 162 - 30)2

737,100

1 See Siegel, pp. 111-114.

Summary of Procedures
1. Determine the combined median of the n1 + n2 scores
2. Split each group's score at that combined media. Enter

the resultant frequencies in the 2 x 2 table. If many
scores fall at the combined median, split the scores
into these categories: those which exceed the median
and those which do not.

3. Find the probability of the observed values.

216,000 =
737,100

.2930 : .2930 < 3.841* Retain null
hypothesis

Ji

The significance level for testing the null hypothesis was set at .05 with the degres of freedom equal
to 1.
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APPENDIX D

HIERARCHICAL LEVEL CHI-SQUARE ANA LYSIS

USING THE MEDIAN TEST*



Competency
number

Computed
value

Null
Hypothesis

Competency
number

Computed
value

Null
Hypothesis

1 . 000- Retain 29 1.794 Retain
2 .000 II 30 .000 II

3 1.077 31 000
4 .066 32 . 068
5 .000 33 .267
6 1.097 I 34 .069
7 .000 35 . 067 It

8 1.068 36 .269
9 . 067 37 . 067

10 .000 38 .000
11 .603 39 3.281 II

12 .000 40 1.097 II

13 2.403 1 41 . 877
14 .603 42 .600 II

15 .000 43 7.326 Reject**
16 . 000 44 . 000 Retain
17 .611 45 .269 II

18 .600 46 . 646 If

19 . 072 47 5.192 Reject**
20 2.538 48 2.424 Retain
21 1.097 49 1.097 II

22 .000 50 .600 II

23 .060 II 51 .000
24 .068 52 1.128 II

25 .274 53 1.736 I

26 .000 54 2.469
27 .000 II 55 1.674 II 1-1

28 .068 It 56 .600 0
ua



Competency
number

Computed
value

Null
Hypothesis

Competency
number

Computed
value

Null
Hypothesis

57 1.667 Retain 85 1.077 Retain
58 1.077 II 86 .067 TT

59 .069 87 .603 TI

60 .269 88 2.424 II

61 .269 89 3.281 if

62 .267 90 .274 It

63 .267 91 .187 II

64 1.736 92 .603 II

65 .675 II 93 2.424 II

66 .000 94 .067 11

67 .067 95 .282 II

68 1.097 96 .000 fi

69 .625 97 4.389 Reject**
70 .000 98 1.172 Retain
71 .000 ri 99 .069 II

72 1.794 II 100 .072 II

73 .000 fi 101 1.674 II

74 5.498 Reject** 102 .600 I/

75 .600 Retain 103 .067 ff

76 .071 /I 104 .267 II

77 .067 105 1.667 ft

78 .000 106 1.068 II

79 .000 107 .068 /I

80 .611 108 .064 ft

81 .274 109 .282 It

82 .274 II 110 .000 II

83 .293 111 .000 II
84 .269

*The significance level for testing the null hypothesis was set at . 05 with the degree of freedom
equal to 1.

**The data being hierarchical in nature precludes the application of additional statistical tests.
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APPENDIX E

CODING OF DATA CARDS

HIERARCHICAL LEVELS



Data for the Domain Level from each of the 60 respondents was
coded on two cards as follows:

A) Card 1

Column

1-3 A01 to A60. Represents one of the 60 respondents
in the study.

106

4 1. Represents public school district superintendents.
2. Represents public school district planners.
3. Represents community college presidents.
4. Represents public school district business managers.
5. Represents staff members of teacher training

institutions.
6. Represents staff members of Oregon Board of

Education.

5 1. Data card number one.

6-80 Data. Response values of 1, 2, 3, 4, 5, and 6 which
were assigned to the 75 competencies contained in the
cards.

B) Card 2

Column

1-4 Same as above.

5 2. Data card number two.

6 -41 Data. Response values of 1, 2, 3, 4, 5, and 6 which
were assigned to the 36 competencies contained in the
cards.
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APPENDIX F

R-MODE DATA CONTROL CARDS
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.g JOB, 718063, GENE, ALLISON

TIME=1000

AMFBLKS=500

COPY, 0=80

*GO

*DATA, CARDS=2, ITEMS=III

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

*FACTOR, NUMFAC=6, EIGEN, OUTPUT.

*ROTATE, VARI, NONSTD, OUTPUT.

*TITLE EDUC ENGR STUDY

*LABEL, S001$S002$S003$ S017$

S018$ S036$

S037$ S055$

S056$ S074$

S075$ S093$

S094$ S111$

*FORMAT(5X, 75F1. 0 /5X, 36F1. 0)

*END

Data cards inserted here
**

REWIND, 80
. *FAST
.LOGOFF
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APPENDIX G

RESULTS OF R-MODE ANALYSIS

FOR HIERARCHICAL LEVEL

(Illustrative Example)



APPENDIX G

Results of R-Mode Analysis
Hierarchical Level

Six-Factor

Illustrative Sample

110

Variables

1 2 3

Factors

5 64

1 5001 .12454 -0.64023 .00928 -0.30290 -0.11254 .16435

2 5002 .05033 .01924 .10845 -0.14849 .26743 -0,06334

3 5003 -0.13581 -0.10020 .19306 -0.32958 .47504 -0.19076

4 5004 -0.17964 -0.16172 .02025 -0.16443 .51115 .11290

5 5005 -0.11224 -0.31439 .52484 -0.11068 -0.19968 .38493

6 5006 .23450 -0.32809 .32828 -0.10513 -0.02924 -0.43008

7 5007 -0.24027 -0.69660 .00434 -0.12447 .03352 -0.01614

8 S008 -0.38938 -0.07733 .05971 .03074 .59231 -0.15358

9 5009 -0.14802 -0.29067 .15579 .10254 .35939 -0.34917

10 S010 -0.59326 -0.11604 .19677 .31144 .07906 -0.25197

11 SOIL .08249 -0.27054 .67448 -0.15330 .03944 .19375

12 S012 -0.28108 -0.05240 -0.35227 -0.00760 .55698 -0.20954

13 5013 -0.36712 -0.07397 .19668 .24940 .51280 .10948

14 5014 -0.25930 -0.11478 .19447 .12881 .62393 .04827

15 5015 -0.21683 -0.58032 .10613 .01246 .30647 .17140

16 5016 -0.17249 -0.54220 .21213 -0.01269 .22349 .26971

17 5017 -0.17313 -0.35997 -0.03402 -0.01450 .46972 .09371

18 5018 -0.43132 .12296 .34559 -0.02045 .25439 -0.16385

19 S019 -0.14039 .03089 .45679 -0.23337 .42728 -0.13901

20 5020 .05363 -0.25338 .28159 -0.06816 .64014 -0.07679

21 5021 -0.14541 -0.23913 .32729 -0.13071 .26105 -0.21312

22 5022 -0.68746 -0.06126 .13639 -0.16775 .17313 -0.10708

23 5023 .07768 -0.21425 .26540 -0.60326 .31633 .03507

24 5024 .23127 -0.10726 .28980 -0.29673 .46012 -0.08464

25 5025 -0.67050 -0.02323 .07591 -0.18151 .27409 .12119

26 5026 -0.56707 -0.03961 .32035 .23536 .19426 -0.23704

27 S027 -0.14444 -0.26951 .33058 -0.19753 .32120 .02980

28 S028 -0.57681 -0.06393 .07212 .06565 .42015 -0.17219

29 5029 -0.67479 -0.11652 -0.23423 .01849 .08190 -0.00967

30 5030 -0.27164 -0.21737 .33030 -0.35236 .12827 -0.02715
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APPENDIX H

STATISTICAL DATA - HIERARCHICAL LEVELS



APPENDIX Ha

Statistical Data Using the Six-Point Hierarchical Levels

Factor I - Educational Technology

4)

04, S4W
014

0 0
U Competencies

10. develop schedules

22. be skilled in probability analysis

Responses
00

0
a) 0.0 'V cn
4, tv ,., -.... .,uLL ....

71. -cil oFactor o t4
U < < w

loading 1 2 3 4 5

25, use operations research methods for
decision making

26. develop planning and flow analysis schemes

28. use machine computational techniques

29. use mathematics techniques

32. indicate the relative stability of organiza-
tional states

-.593 ps 6 2 7 5 3
nps 3 2 11 7 2

-.687 ps 5 5 7 5 5
nps 7 4 6 .7 3

- :670 Ps 2 4 5 6 4

-.567

-.577

-.675

nps 2 5 7 6 5

ps 3 3 7 8 1

nps 2 3 8 6 5

Ps 7 S 9 3 2
nps 7 7 7 4 1

Ps 3 5 10 3 4
nps 6 8 12 1 1

-.529 Ps 9 4 5 5
nps 6 2 8 9 3

6

Domain
level
(Mdn)

Median
ranking

7 3.444 70
5

3 3.192 79.5
3

9 3.917 49

8 3.786 53
6

4 2.750 1014

5
2

2.864 98

7 3.192 79.5
2
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Factor I - Continued

Competencies
Factor
loading

Responses

o0
C

o 0
..0 'V
5) cd

c.)

w ....- c.

E 71 N a.

0o 0. P..U < < cn

33. identify unique organizational states

41. provide up-to-date research resources

47. develop systems of cost-accountability for
various units

49. do micro-planning at the state level

SO. do micro-planning at the local level

SI. use criteria for evaluating systems projects

58. use quening theory for estimation and
prediction purposes

-.591

-.549

-.694

-.554

-.516

-.519

-.655

ps 8
nps 3

ps 6
nps 2

ps 8
nps 8

ps 14
nps 10

ps 8
nps 8

ps 5
nps 3

Ps
nps

15
9

2 3 4 5

4 2 4 3
4 10 7 1

4 6 3 4
3 7 8 4

1 4 5 3

5 10 5 1

6 5 1 2
5 6 5 3

5 6 1 4
9 4 3 3

6 2 6 3
2 9 6 2

4 2 3 2
5 11 3 1

9
5

7
6

9
1

2
1

6
3

8
8

4
1

Domain
level
(Mdn)

Median
ranking

3.417 72

3.682 56

3.071 88

2,045 110.5

2.500 105

3.750 54

2.167 108.5
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Factor I - Continued

Competencies
Factor
loading

0

tL

0
U
2

Responses

59. use work sampling for analyzing the work
activities of staff

60. use integer programming for the assignment
of resources

61. use engineering economy techniques for
evaluating alternatives for buildings, equipment,
etc.

62. use cost-effectiveness analysis for program
evaluation

63. use cost-benefit analysis for program
evaluation

65. utilize input-output analysis models

66. use linear programming in the allocation
of resources

-.688

-.722

-.614

-.589

-.612

-.572

-.707

ps 5 4 8 3 3 7
nps 3 8 8 5 3 3

ps 12 3 7 1 2
nps 12 6 7 1 3 1

ps 5 7 7 5 2 4
nps 9 6 9 3 1 2

Ps 5 2 6 5 3 9
nps 5 6 5 9 3 2

ps 5 2 6 4 3 10
nps 5 7 4 8 3 3

is
nps

9 5 8 4
4 2 12 7 4

4
1

Ps 11 5 7 2 1 4
nps 12 4 10 3 1

Domain
level

(Mdn)
Median
ranking

3.125 84

2.167 108.5

2.687 102

3.571 61

3.583 59

3.000 92,5

2.277 107
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Factor I - Continued

c.)0
a)

0. .0

U E Competencies

70, design a system for storing data

72. interpret statistics for a set of data

73. judge the appropriateness of statistical analysis
of data

76. supervise data collection

82. specify the data needed on the inputs to the
system

83. schedule data collection

88. prepare a project proposal for funding

0to
"o

i.
c)

g0...
a)4

Factor ox uo
loading 1 2

-.684 Ps 9 4
nps 10 2

-.560 Ps 4 2
nps 2 5

Ps 5 2-.609
nps 1 4

-.533 ps 5 4
nps 5 5

-.523 Ps 4 2
nps 2 1

-.641 ps 4 4
nps 5 4

-.521 Ps 4 4
nps 5 3

Responses

3 7 4 10
3 12 3 5

5 4 4 10
6 5 6 8

9 2 6 4
6 7 4 3

8 4 4 8
8 10 6 3

10 2 5 5
12 6 3

5 1 5 11
12 4 4 2

Domain
level

(Mdn)
Median
ranking

2.833 100

4.079 45

4.278 37

3.233 78

3.857 52

3.091 86

3.323 75
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Factor I - Continued

00
4,
4-, ,

a,D.,r,
Eo 0

o Competencies

100. develop P.E.R.T. networks for projects

109. utilize the techniques of performance
contracting

Spurious Competencies

18. utilize the computer in analyzing and
summarizing information

40. use the computer for instructional
purposes

42. work with state agencies in research and
planning

53, know the history and philosophy of decision
theory

Responses

Factor
loading

W
be

"0
OJ

i'o
1

00

WX
it).
E0
U
2

0o
.0N
U-4
ILa.
.t
3

w..
vsa

<C

4

.2...2
OJ

5

00
.-0
(ti

,.
co
>w
6

Domain
level
(Mdn)

Median
ranking

-.587

.559

-.431

-.488

-.462

-.434

ps
nps

ps
nps

Ps
nps

Ps
nps

Ps
nps

Ps
nps

6 4
8 4

7 3
5 5

8 3
S 6

13 7
11 4

6 4
2 3

10 5
6 3

10
9

7
10

6
2

3

9

6
7

7
8

3

2

4
4

4
12

4
3

3

8

2
7

2
5

3

3

1

3
2

4
4

2
1

5
2

9
3

6
4

-
1

7
6

4
5

2.921

3.088

3.500

2.045

3.682

2.900

95

87

65.5

110.5

56

96
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Factor I - Continued

4,
0)

,

E0 Factor
Competencies loading

Responses

C

4 5

Domain
level Median

(Mdn) ranking

71. establish rationale for follow-up studies -.379
ps 7 2 5

nps 3 3 9

87. prepare a program proposal for funding -.487 Ps 4 3 7

nps 7 1 10

6 3 7

6 5 4

1 3 12

4 4 4

3.583 59

3.382 73
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Statistical Data Using the Six-Point Hierarchical Levels

Factor II - Instructional Improvement

Competencies
Factor
loading

g
0

2
w
..g
w
fL

E
0
U
2

Responses

1. approve new instructional materials

7. manage instructional services

15. determine staff load and balance

16. determine the need for additional staff

-.640 is
nps

5 3 3
4 3 1

Ps 6 2 7
-.696

-.580

-.542

nps 5 5 5

Ps 5 1 6
nps 5 3 4

Ps 5 2 2
nps 3 4 3

39. coordinate the orientation of new instructional -.549 ps 9 1 2
programs nps 3 5 12

44. coordinate the preparation of program
proposals

-.584 Ps 1 4 7
nps 5 3 3

0
4

ca0

4

-40
cu

o>.

5

00
'.0
at

Ca

u.4
>

6

Domain
level

(Mdn)
Median
ranking

6 2 11 4.286 36
8 2 12

2 7 6
3.500 65.5

8 3 4

4 3 11 4.250 39.5
4 8 6

4 3 14
4.900 16

3 7 10

4 6 8
3 2 5 3.357 74

4 3 11
4.200 42

6 6 7



APPENDIX Hb (Cont.)

Factor II - Continued

oo
a)4., ,
a) a)a.,,,

U 00 o Competencies

45. coordinate project proposal writing

67. prepare recommendations for employment
of instructional staff

74. effectively supervise staff

77, coordinate in-service training programs
for staff

94. appoint committees

95. write instructions for committee memberships

96. organize in-service training plans

Factor
loading

a)
ND

-to
a)

.-i'oo

C0

a)
,.c

.

o
V

Responses

oo
Vd .
Ti.,.94

...

ca
o.,

1 1

-.570 ps 5 7 3 1

nps 5 4 9 3

ps 7 4 5 1-.652
nps 3 5 6 4

ps 2 2 1-.604
nps 2 2 8 1

ps 4 2 8 1-.799
nps 6 8 3

ps 3 6 5 3-.750
nps 5 2 9 2

ps 8 5 7 2
.633 nps 3 5 9 7

-.787 Ps 6 3 5 4
nps 6 1 7 6

C
,...-. '.0,,,

cd Domain01
",..g Median>
u.4

level
5 6 (Mdn) ranking

2 12 3.250 77
4 5

3 10
2 10

3 22
5 12

4 11
4 9

3 10
5 7

1 7
3 3

4 8
3 7

3.500 65.5

5.618 1

4.000 46.5

3.500 65.5

3.062 89.5

3.700 55
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Factor II - Continued

Competencies
Factor
loading 2

Responses

<c
4

Domain
level Median
(Mdn) ranking

Spurious Competencies

48. write formats for instructional learning packages

81. develop long-range goals

84. define competencies to be measured
for a program

90, direct the conduct of a meeting

93, direct committee actions

99. write lists of competencies needed by workers

102. use the elements of the cognitive domain

4-.458
nps 3

-.427 Ps 3 2 3
nps 1 1 2

-.444 Ps 5 3 7
nps 3 2 7

ps 2 4 5-.452
nps 11

-.469 Ps 4 3 7
nps 1 6

-.463 Ps 6 4 7
nps 4 3 12

-.429 Ps 8 8 1

nps 2 4 7

9 2 14
8 6 13

6 2 14
4 11 11

3 2 10
5 7 6

3 4 12
10 9

3 6 7
3 9 11

2 5 6
5 1 5

2 3 8
4 8 5

2.286 106

5.115 6.5

3.875 50

4.857 21

4.700 24

3.184 81

3.500 65.5



APPENDIX He

Statistical Data Using the Six-Point Hierarchical Levels

Factor III - Evaluation and Coordination

Competencies

C0
Cll
DO 4.)

1:, 4
a, 0),ii h.
o

Factor X U
0 o

determine the product measures to be used
in evaluating programs

11, determine the need for new programs

78. utilize evaluation data in decision-making

79. develop an evaluation system for a program

80. develop short-range goals for a program

loading

.525

.674

.707

.631

.573

85. design a feedback system to provide evaluation data .566

86, devise a plan to evaluate the effectiveness of a .635
program

Responses

1 2 3
4 2

nppss 1 2

ps 5 2 2
nps 1 1

ps 1 2 9
nps 1

ps 2 3 3
rips 1 3

Ps 3 3 5
nps 1 3 3

ps 5 2 9
nps 2 1 8

ps 4 2 1

nps 4

rn1
r,
os0

<4

4

ti.-1
V>

1)=
vq-

5

00,-.4,
, I

ca
>

u.a

6

Domain
level

(Mdn)
Median
ranking

5 6 13
9 6 12

5.083 8

5 2 14 5.563 3
2 8 18

4 2 12 5.071 9
5 12 12

6 5 11 5.062 10.5
3 11 12

4 3 12 4,767 234 12 7

3 4 7 3.928 48
4 7 8

1 5 17 5.562 4
7 4 15



APPENDIX He (Cont.)
Factor III - Continued

a,
0f 5)

0 ZU 0 Competencies

98. conduct surveys with a geographical area

106. identify a researchable problem

108. manage by objectives

Spurious Competencies

19. isolate and define required decisions

Factor
loading

o

a
..g

k
0
U
2

Responses

.513

.649

.514

.457

ps 8 6 8 3 1 4
nps 5 2 10 3 5 5

Ps 7 5 5 1 7 5

nps 2 3 7 7 6 5

Ps 3 - 7 3 4 13
nps 7 4 12 7

ps 2 2 6 1 19
nps 1 2 4 3 6 14

21. be skilled in information and communication Ps 3 4 7 1 9 6
.327

theory nps 1 1 7 1 9 11

27. identify constraints within organizations .331

34. study educational structures by system analysis .374

ps 2 2 2 8 3 13

nps 2 1 6 4 13 4

ps 8 5 6 5 2 4
nps 4 7 6 5 4 4

Domain
level

(Mdn)
Median
ranking

3.000 92.5

3.625 57

4.875 19.5

5.591 12

4.778 22

4.687 25

3.000 92.5
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Factor III - Continued

00
414, ,
0.4)

U
o 0

0 Competencies
Factor
loading

00
n
a)4o
tL

0
U
2

Responses

36. search for optimum use of educational resources

46. disseminate research findings

54. know the terminology used in systems analysis

107. make decisions which are based upon empirical
evidence

ps 2
.467

nps 1

ps 8.317
nps 2

Ps 12.427
nps 3

.350 Ps
nps

3

4 3
1 5

3 10
3 12

4 5
6 9

3 4
1 4

<..
ca
C

<4
4

,

G

5

0o
121
,,,

Els

44>

6

Domain
level

(Mdn)
Median
ranking

3 3 15 4.875 19.5
8 5 10

1 2 6 3.136 83
6 3 4

2 4 3 2.857 99
4 6 2

4 1 5 4.900 16
7 9 9



APPENDIX Hd

Statistical Data Using the Six-Point Hierarchical Levels

Factor IV - Innovation and Development

U b00 b

o z Factor
U 0 Competencies loading

23. be aware of social changes which might
influence new systems design -.603

55. understand the relationships of the educational 669-sub-systems with each other and with the total system .
.

56. understand the working of the total educational
system and the sub-system within this total system

57. know the elements of decision theory

105. develop a rationale for a particular plan which is
built upon the technological, sociological, philo-
sophical and psychological bases

Spurious Competencies

30. develop new organizational patterns

-.656

-.598

-.566

-.352

1

Ps 5
nps 2

ps 4
nps 1

Ps 5
nps 1

Ps 7
nps 4

ps 8
nps 1

Ps 4
nps 1

Responses
0

a,
4

o
U
2 3

.
ca0

<4
4

ti.,-..
a)t

v)
5

4 5 4 4
3 9 4

6 7 2 3
2 5 5 13

3 7 2 3
S 7 12

7 4 3 1

8 9 5

5 3 2 4
1 5 5 9

2 4 6 4
3 4 7 12

8
12

8
4

10
5

8
4

8
9

10
3

Domain
level

(Mdn)
Median
ranking

4.346 32.S

4.214 41

4.500 27.5

3.500 65.5

4.500 27.5

4.423 30



APPENDIX Hd (Cont.)
Factor IV - Continued

U H Competencies
Factor
loading

37. isolate modes which correspond to best use
of organizational resources

38. indicate alternate modes of operation

52, know the goals of open and closed systems

89. devise a plan of public relations

91. conduct simulation exercises

97. describe a plan for sampling a cross-section
of individuals

-.405

-.364

-.414

-.459

-.466

-.448

Ps 3

nps 2

Ps 4
nps 3

ps 8
nps 4

Ps 5
nps 2

Ps 9
nps 3

ps 7
nps 3

Responses
0
.....

N
-z
k
o

(..)

oo
.0c
.9
Iol.
<4

4

cdo<
2 3 4

4 5 5
3 2 8

3 4 6
2 4 7

7 6 2
2 10 5

4 8 3

4 5 1

5 9
3 11 7

9 6 2
1 9 6

0

cd

Domain
level Median

6 (Mdn) ranking

7 6
9 6

4 9
9 5

2 5
6 3

2 8
8 10

3 4
6 7

2 4
3 8

4.346 32.5

4.269 38

3.062 89.5

4.000 46.5

3.000 92.5

3.167 82
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Statistical Data Using the Six-Point Hierarchical Levels

Factor V - Educational Management

Competencies

4. assist in contract negotiations

8. assist in the development of program planning
budget systems

12. analyses records for supply/demand ratio

13. determine the cost-effectiveness of programs

14. determine cost-benefit programs

20. organize a close relationship between members
of a management team

35. address such problems as decentralization of
administrative responsibility and its impacts

Factor
loading

a)
b0
a)

7
o

1

00

0)
400s.a.
Eo

C)

2

Ps 4 3.511
nps 6 3

.592 Ps 1 3
nps 3 5

Ps 3 3.557
nps 7 3

ps 1 1.513
nps 4 3

.624 Ps 3
nps 4 2

.640 Ps 3 2

nps 1 1

ps 4 5.521
nps 3 3

Responses

N
rol ,-I Ti

,
Ca
a) .

O Domain

00

ca 0O >
<4 44

4 5 6
2 2 12
3 7 14

6 3 1 16
7 3 6 6

8 6 3 7
5 6 6 3

3 7 2 16
7 5 5 6

5 6 6 10
8 4 9 3

2 2 6 15
5 5 10 8

7 3 2 9
8 6 6 4

level
(Mdn)

Median
ranking

3.500 65.5

4.333 34

3.583 59

4.417 31

4.300 35

5.062 10,5

3.500 65.5
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Factor V - Continued

Competencies
Factor
loading

C0

a)

5.)

0
U
2

Responses

43. prepare organizational budgets

75. conduct a job analysis

Spurious Competencies

2. concur in the retention or dismissal of
decisions

3. define the mission of an organization

9, write job descriptions

.668

.501

.267

.475

.359

17. determine the need for new facilities and .470equipment

Ps
nps 5

ps 1

nps 3

Ps
nps

1

Ps 2
nps 1

Ps 4
nps 2

Ps 2
nps 2

3 6
5 8

2 6
3 6

4
3

2
2 4

4 5
4 8

2
2 5

<4.1-

Tt10
.4
4

to...
4)
'S
v,
5

C0
.):1
47
0
co>

tsa

6

Domain
level

(Mdn)
Median
ranking

1 4 16 5.000 13
1 6 5

4 3 14 4.500 27.5
5 9 4

9 2 14 5.125 5
8 6 13

6 1 19 5.591 2
3 6 14

2 2 13 4.100 43.5
3 5 8

7 4 15 4.900 16
6 6 9
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Factor V - Continued

>,
U0
CU

wa. 4
E Factoro 0U 0 Competencies loading

24. be aware of technological changes which might .460influence new systems design

64. use inventory control models for making
purchasing decisions

101. use the elements of the psychomotor domain

103. use the elements of the affective domain

104. write behavioral oriented objectives

a.
6

2

Responses

.440

-.392

-.478

-.403

ps 5
nps 1

Ps 4
nps 12

Ps 10
nps 5

ps 7
nps 2

Ps 6
nps 2

1 5
1 5

5 6
3 10

7 3
6 12

9 1

4 9

5 6
1 11

.g.-.
as0
C
4

sa
w
el)

.6

V)

5

0o
sta
so
>

ssa

6

Domain
level

(Mdn)
Median
ranking

5 4 10 4.250 39.5
11 4 8

5 - 10 2.875 97
4 - 1

2 3 5 2.633 104
5 2

2 4 7 3.300 76
2 9 4

2 2 9
2 4 10 3.441 71



APPENDIX Hf

Statistical Data Using the Six-Point Hierarchical Levels

Factor VI - Miscellaneous Management

C.)
C

(I)
a. 4)

O
0 Competencies

68. assess the reliability of data

92. write letters of transmittal

Spurious Competencies

6, encourage innovation with programs

31. deal with a large number of organizations

69. assess the validity of data

110. utilize educational audit techniques

111, use the techniques and strategies of educational
assessment which provide census-like data

Factor
loading

0to
-n
a);o0
1

0

a)
.0
g
U
o
2

Responses

g0
,-.
ta w

.r.1

(;1
IL 740. 0
<4 <4
3 4

.
.....,
VI

o
>..

v.)
5

go

"4
r...z
>
6

Domain
level
(Mdn)

Median
ranking

.533

-,523

-.430

-.356

.487

.461

.419

noP s s

ps

nps

P6

nps

Ps

nps

Ps
nps

ps

nps

Ps

nps

7

3
2

3

8
7

11
11

4
2

3
2

3
2

3
2

4
2

3
3

2
1

7
8

5
7

9
7

1

1

6
9

4
7

7
7

1

4

3
2

3
8

7
7

1

5

1

4

3
10

3
6

4
9

3

3

2
12

2
2

2

12
10

9
10

13
12

9
8

14
8

9
5

11
4

4.885

4.100

5.115

3.864

4.928

3.100

2.682

18

43.5

6.5

51

14

85

103
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APPENDIX I

ANALYSIS OF VARIANCE DATA CONTROL CARDS
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APPENDIX I
Analysis of Variance Data Control Cards

gJOB, 718063, GENE, ALLISON

TIME= 200

gMFBLKS= 300

COPY, 0=1

DA TA CARDS

gg

g*ANOVA 12

06751 011MNGLVELS

(3X, II, IX, 75FI. 0/)

06361 011MNGLVELS

(3X, I1/5X, 36FI. 0)

gg

gLOGOFF
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APPENDIX J

RESULTS OF ANALYSIS OF VARIANCE

USING THE F STATISTIC



APPENDIX J

Results of Analysis of Variance Using the F Statistic .*

Computed Null Computed Null
Competency F Hypothesis Competency F Hypothesis

retain
11

11

reject**
retain

II

11

reject**
u

retain
reject**

II

retain
u

u

1 10.081 reject** 31 .871
2 1.603 retain 32 .881
3 .732 II 33 1.054
4 2.848 34 2.180
5 6.226 reject** 35 .931
6 2.969 retain 36 1.957
7 8.187 reject** 37 .561
8 1.979 retain 38 .081
9 .264 11 39 10.695

10 2.400 II 40 1.517
11 4.003 reject** 41 1.404
12 7,815 II 42 .643
13 2.799 retain 43 5.707
14 2.378 II 44 3.570
15 1.010 45 3.542
16 2.020 46 .846
17 2.290 47 3.862
18 .665 48 4.225
19 .459 49 2.415
20 1.636 50 2.978
21 .751 51 1.462
22 .476 u 52 .443
23 1.477 11 53 .944
24 .227 II 54 2.208
25 1.430 55 .426
26 .890 ti 56 1.071
27 .916 57 .653
28 1.800 58 1.530
29 4.666 reject** 59 1.228
30 1.211 retain 60 1.333



APPENDIX J (Cont.)

Competency
Computed

F

61 3.600
62 1.545
63 1.310
64 6.059
65 .S44
66 .954
67 8.361
68 1.173
69 .985
70 1.417
71 2.534
72 2.435
73 1.445
74 .830
75 1.207
76 4.094
77 1.479
78 1.083
79 1.597
80 1.324
81 1.567
82 1.073
83 2.448
84 1.564
85 2.034
86 3.213

Null Computed Null
Hypothesis Competency F Hypothesis

reject** 87 2.403 retain
retain 88 2.637 1/

89 5.087 reject**
reject** 90 .591 retain
retain 91 .603 II

It 92 .235
reject** 93 1.973
retain 94 5.796 reject**

il 95 1.980 retain
96 1.919 11

11 97 1.972
II 98 1.882
I, 99 .488
II 100 2.698

101 3.147
reject** 102 7.707 reject**
retain 103 7.143 II

It 104 4.944 11

10S 3.719 n
II 106 .705 retain
n 107 2.314 It

it 108 .928
109 .420 H

110 2.019 II

111 2.769 If

II

*The level of significance was the .A1 level and the critical region with 5 degrees of freedom for the numerator mean square and 54 degrees of
freedom for the denominator mean square was F = 3.383.

**The least significant difference test (L.S.D.) was used to compare means for the rejected items. See Appendix K.
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APPENDIX K

TEST OF LEAST SIGNIFICANT DIFFERENCE

(For competencies rejected using F Statistic)



APPENDIX K

Analysis of variance - Least significant difference

Competency Computed
number Competency

1* approve new instructional materials.
5* determine the product measures to be used in evaluating

programs.
7* manage instructional services.

11* determine the need for new programs.
12** analyze records for supply/demand ratio.
29** use mathematics techniques.
39* coordinate the orientation of new instructional programs.
43** prepare organizational budgets.
44 coordinate the preparation of program proposals.
45* coordinate project proposal writing.
47** develop systems of cost-accountability for various units.
48* write formats for instructional learning packages.
61** use engineering economy techniques for evaluating

alternatives for buildings, equipment, etc.
64** use inventory control models for making purchasing decisions.
67* prepare recommendations for employment of instructional

staff.
76** supervise data collection .
89* devise a plan of public relations.
94 appoint committees.

102* use elements of the cognitive domain.
103* use elements of the affective domain.
104* write behavioral oriented objectives.
105* develop a rationale for a particular plan which is built upon

the technological, sociological, philosophical, and psy-
chological bases.

F*** LSD

10.081

6.226
8.187

1.085

1 .076
1 .198

4.003 1.247
7.815 1 .133
4.666 1.095

10.695 1.227
5.707 1.235
3.570 1 .375
3.542 1 . 51 5
3.862 1.352
4.225 1 .186

3.600 1.241
6.059 1.186

8.361 1 .406
4.094 1.228
5.087 1 .237
5.796 1.183
7.707 1 .243
7.143 1.265
4.944 1.343

3.719 1.310
*Competency which business managers provided the lowest mean of the 6 groups included in the study as educational engineers.

**Competency which business managers provided the highest mean of the 6 groups included in the study as educational engineers.
***The level of significance was the .01 level and the critical region with 5 degrees of freedom for the numerator mean square and 54 degrees of

freedom for the denominator mean square with F=3.383.
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APPENDIX L

CODING OF DATA CARDS -

PROFICIENCY LEVELS



138

APPENDIX L

Coding of Data Cards - Proficiency Levels

Data for the Proficiency Level from each of the 60 respondents was
coded on two cards as follows:

A) Card 1
Column

1-3

4

A01 to A60. Represents one of the 60 respondents
in the study.
1. Represents public school district superinten-

dents.
2. Represents public school district planners.
3. Represents community college presidents.
4. Represents public school district business

manager s.
5. Represents staff members of teacher training

institutions.
6. Represents staff members of Oregon Board of

Education.
5 1. Data card number one

6-80 Data. Response values of 1, 2, 3, 4, and 5 which
were assigned to the 75 competencies contained
in the cards.

B) Card 2
Column

1-4 Same as above.
5 Data card number two

6 -41 Data. Response values of 1, 2, 3, 4, and 5 which
were assigned to the 36 competencies contained
in the cards.
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APPENDIX M

RESULTS OF R-MODE ANALYSIS 'FOR PROFICIENCY LEVEL

(Illustrative Example)



APPENDIX M

Results of R-Mode Analysis

Proficiency Level

Six-Factor

Illustrative Sample

140

Variables

1 2

Factors

5 63 4

1 9301 -0.46827 .04964 .50199 -0.14301 .21321 -0.33850

2 S002 .03689 -0.22322 .34982 -0.31483 .15883 .19844

3 5003 .02633 -0.12732 .27042 -0.52490 .25938 .32302

4 S004 .26643 -0.52104 .08317 -0.22133 .14201 -0.12929

5 S005 -0.53908 .10895 .48346 -0.33959 .4.03138 .04991

6 5006 -0.45770 .05373 .47550 -0.32621 .04086 .22356

7 5007 -0.27842 -0.06512 .42452 -0.07838 .32898 -0.55780

8 S008 .15945 -0.52287 -0.00798 -0.13733 .24382 .37103

9 S009 -0.07621 -0.62943 .23785 .04034 .06384 .25928

10 9310 -0.10313 -0.63302 .00604 .11569 .03334 .36974

11 S011 -0.53081 -0.00168 .49657 -0.30866 .07933 .20904

12 9312 .18215 -0.55082 -0.09207 .09660 .40380 -0.06505

13 S013 -0.01893 -0.72698 .03682 -0.17314 .05574 .20501

14 5014 .08865 -0.68815 .13568 -0.23889 .11913 .24699

15 5015 -0.00625 -0.49432 .61936 .05173 .24255 -0.12244

16 5016 -0.07053 -0.43497 .64690 -0.12593 .11868 -0.11099

17 "9317 -0.10326 -0.49297 .32971 -0.09076 .24798 -0.10607

18 5018 -0.23435 -0.24666 -0.09722 -0.26505 .03449 .42760

19 S019 .08514 -0.24036 ,28868 -0.29828 .24742 .42448

20 S020 .13873 -0.18821 .44843 -0.27335 .38475 .32443

21 5021 -0.13094 -0.14031 .36879 .03605 .37088 .28969

22 5022 -0.42939 -0.26392 -0.20536 -0.26292 .43644 .11798

23 5023 -0.19585 .02004 .34980 -0.46180 .25649 .17510

24 S024 -0.13384 -0.25720 .26942 -0.10650 .19710 .27101

25 S025 -0,33626 -0.50584 -0.02087 -0.29011 .31474 .12031

26 S026 -0.37567 -0.37938 -0.13513 -0.22558 .28577 .33848

27 5027 -0.28193 -0.12858 .11655 -0.61874 .22804 .24047

28 5028 -0.17290 -0.64364 -0.23344 -0.19161 .09723 .23739

29 5029 -0.18140 -0.49970 -0.30945 -0.28914 -0.04576 -0.04666

30 S030 -0.23584 -0.14572 ,33247 -0.28937 .49347 .08195
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APPENDIX N

STATISTICAL DATA - PROFICIENCY LEVEL
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Statistical Data Using the Five-Point Proficiency Levels

Factor I - Research and Development

Competency
number Competency

5. determine the product measures to be used
in evaluating programs

11, determine the need for new programs

34. study educational structures by systems analysis

46. disseminate research findings

48. write formats for instructional packages

50. do micro-planning at the local level

51, use criteria for evaluating systems projects

52, know the goals of open and closed systems

53, know the history and philosophy of decision theory

58. use quening theory for estimation and prediction purposes

65. utilize input-output analysis models

71. establish rationale for follow-up studies

79. develop an evaluation system for a program

82. specify the data needed on the inputs to the system

Factor
loading Mean

Standard
deviation

Mean
ranking

-0.539 3.767 1.05 28

-0.531 3.883 1.16 21

-0.528 2.900 1.13 92

-0.540 3.183 1.16 73.5

-0.633 2.267 1.10 109

-0.545 2.500 1.20 104.5

-0.652 3.217 1.15 72

-0.586 3.050 1.12 83

-0.562 2.917 1.22 89

-0.589 2.417 1.23 107

-0.658 2.667 .79 102

-0.680 3.067 1.17 81

-0.717 3.667 1.19 34

-0.541 3.333 1.17 59



APPENDIX Na (Cont.)
Factor I - Continued
Competency

number Competency

84. define competencies to be measured for a program

85. design a feedback system to provide evaluation data

86. devise a plan to evaluate the effectiveness of a program

91. conduct simulation exercises

97. describe a plan for sampling a cross-section of individuals

98. conduct surveys with a geographical area

100. develop P.E.R .1'. networks for projects

101. use elements of the psychomotor domain

102. use elements of the cognitive domain

103. use elements of the affective domain

104. write behaviorally oriented objectives

105. develop a rationale for a particular plan which is built
upon the technological, sociological, philosophical,
and psychological bases

106. identify a researchable problem

111. use the techniques and strategies of educational assess-
ment which provide census-like data

Factor
loading Mean

Standard
deviation

Mean
ranking

-0.727 3.317 1.12 62.5

-0.771 3.367 1.21 55

-0.768 3.850 .77 22.5

-0.654 2.900 1.15 92

-0.734 2.867 1.05 95

-0.585 2.800 1.17 97

-0.566 2.733 1.31 99

-0.775 2.683 1.27 100

-0.835 3.267 1.28 67

-0.808 3.300 1.24 64.5

-0.729 3.483 1.28 45

-0.711 3.317 1.20 62.5

-0.674 3.400 1.15 51.5

-0.524 2.667 1.38 102



APPENDIX Na (Cont.)
Factor I- Continued
Competency

number Competency

37. isolate modes which correspond to best use of
organizational resources

39. coordinate the orientation of new instructional programs

40. use the computer for instructional purposes

41. provide up-to-date research resources

45. coordinate project proposal writing

49. do micro-planning at the state level

55, understanding the relationships of the educational sub-
systems with each other and with the total system

72. interpret statistics for a set of data

78. utilize evaluation data in decision-making

Factor
loading Mean

Standard
deviation

Mean
ranking

-0.471 3.416 .83 50

-0.491 3.050 1.37 82

-0.421 2.183 1 .14 111

-0.462 3.450 1.08 46.5

-0.497 3.233 1.38 70

-0.497 2.250 1.12 110

-0.448 3.617 1 .03 37

-0.450 3.333 1.15 59

-0.340 3.933 1.15 15.5



APPENDIX Nb

Statistical Data Using the Five-Point Proficiency Levels
Factor II - Financial Management

Competency
number Competency

4. assist in contract negotiations

8. assist in the development of program planning budget
systems

9. write job descriptions

10. develop schedules

12. analyze records for supply/demand ratio

13. determine the cost-effectiveness of programs

14. determine cost-benefit programs

25. use operations research methods for decision-making

28. use machine computational techniques

43. prepare organizational budgets

47. develop systems of cost-accountability for various units

59. use work sampling for analyzing the work activities of staff

61. use engineering economy techniques for evaluating alter-
natives for building, equipment, etc.

62. use cost-effectiveness analysis for program evaluation

Factor
loading Mean

Standard
deviation

Mean
ranking

-0.521 3.717 1.08 31

-0.523 3.767 1.05 28

-0.629 3.583 1.08 38

-0.633 3.267 1.13 67

-0.551 3.333 .99 59

-0.727 3.650 1.06 35

-0.688 3.550 1.17 41

-0.506 3.450 1.02 46.5

-0.644 2.833 1.22 96

-0.525 3.733 1.20 30

-0.668 2.900 1.24 92

-0.564 3.017 1.19 85

-0.594 2.667 1.13 102

-0.613 3.083 1.10 79.5



APPENDIX Nb (Cont.)
Factor II - Continued

Competency
number Competency

63. use cost-benefit analysis for program evaluation

64. use inventory control models for making purchasing
decisions

66. use linear programming in the allocation of resources

70. design a system for storing data

75. conduct a job analysis

83. schedule data collection

87. prepare a program proposal for funding

88. prepare a project proposal for funding

99. write lists of competencies needed by workers

Spurious Competencies

17. determine the need for new facilities and equipment

26. develop planning and flow analysis schemes

29. use mathematics techniques

31. deal with a large number of organizations

44. coordinate the preparation of program proposals

76. supervise data collection

Factor
loading Mean

Standard
deviation

Mean
ranking

-0.602 3.167 1.04 75

-0.681 2.767 1.12 98

-0.537 2.450 1.08 106

-0.537 2.500 1.27 104.5

-0.712 3.533 1.14 42

-0.654 2.900 1.27 92

-0.632 3.300 1.32 64.5

-0.667 3.233 1.35 70

-0.576 3.133 1.22 76.5

-0.493 3.700 1.00 32

-0.379 3.400 .99 51.5

-0.450 3.083 1.03 79,5

-0.369 4.050 .77 8.5

-0.433 3.567 1.25 39,5

-0.498 3.117 1.12 78



APPENDIX Nc

Statistical Data Using the Five-Point Proficiency Levels

Factor III - Improvement of Instruction

Competency
number Competency

1. approve new instructional materials

15. determine staff load and balance

16. determine the need for additional staff

67. prepare recommendations for employment of
instructional staff

74. effectively supervise staff

77. coordinate inservice training programs for staff

81. develop long-range goals

93. direct committee actions

94. appoint committees

95. write instructions for committee memberships

96. organize inservice training plans

Spurious Competencies

2. concur in the retention or dismissal of decisions

6, encourage innovation with program

Factor
loading Mean

Standard
deviation

Mean
ranking

.502 3.366 1.14 56

.619 3.433 1.03 48

.647 3.500 1.25 44

.606 3.000 1.47 86.5

.559 4.233 1 .00 3

.608 3.517 1.33 43

.597 4.050 .89 8.5

.609 3.917 1.05 18

.709 3.683 1.16 33

.531 3 .333 .47 59

.572 3.417 1.35 49

.350 4.101 .39 7

-0.476 4.000 1.15 12



APPENDIX Nc (Cont.)

Factor III - Continued

Competency Factor Standard Mean
number Competency loading Mean deviation ranking

20. organize a close relationship between members
of a management team

80. develop short-range goals for a program

107. make decisions which are based upon empirical evidence

.448 4.200 .87 5

.402 3.850 1.02 22,5

.493 3.900 1.09 20



APPENDIX Nd

Statistical Data Using the Five-Point Proficiency Levels

Factor IV - Evaluation

Competency
number Competency

3. define the mission of an organization

27. identify constraints within organizations

36. search for optimum use of educational resources

68. assess the reliability of data

69. assess the validity of data

110. utilize educational audit techniques

Spurious Competencies

23. be aware of social changes which might influence
new systems design

42. work with state agencies in research and planning

73. judge the appropriateness of statistical analysis of data

Factor
loading Mean

Standard
deviation

Mean
ranking

-0.525 4.350 .91 1

-0.619 3.933 .89 15.5

-0.525 3.967 .88 13

-0.752 3.833 .89 24.5

-0.753 3.833 .97 24.5

-0.506 2.900 1 .35 92

-0.462 3.917 .83 18

-0.44S 3.800 1 .05 26

-0.446 3.383 1 .07 53.5



APPENDIX Ne

Statistical Data Using the Five-Point Proficiency Levels

Factor V - Miscellaneous Management Skills

Competency
number Competency

33. identify unique organizational states

60. use integer programming for the assignment of resources

Spurious Competencies

21. be skilled in information and communication theory

22. be skilled in probability analysis

30. develop new organizational patterns

32, indicate the relative stability of organizational states

35. address such problems as decentralization of adminis-
trative responsibility and its impact

56. understand the working of the total educational
system and the sub-system within this total system

57. know the elements of decision theory

89. devise a plan of public relations

109. utilize the techniques of performance contracting

Factor
loading Mean

Standard
deviation

Mean
ranking

.540 3.233 1.18 70

.536 2.350 1.15 108

.371 4.217 .79 4

.436 3.183 1.10 73.5

.493 3.767 1.08 28

.485 3.033 1.17 84

.448 3.333 1.20 59

.427 3.950 .95 14

.484 3.383 1.17 53.5

.423 3.567 1.18 39.5

.433 2.983 1.12 88



APPENDIX Nf

Statistical Data Using the Five-Point Proficiency Levels

Factor VI - Educational Management

Competency
number Competency

Factor
loading Me an

Standard
deviation

Mean
ranking

7.. manage instructional services -0.558 3.133 1 .32 76.5

108. manage by objectives .671 4.017 .80 10.5

Spurious Competencies

18. utilize the computer in analyzing and summari-
zing information .428 3.000 1 .29 86.5

19. isolate and define required decisions .424 4.117 .88 6

24. be aware of technological changes which might
influence new systems designs .271 4.017 .84 10.5

38. indicate alternate modes of operation .403 3.633 1 .09 36

54. know the terminology used in systems analysis .429 3.267 1.14 67

90. direct the conduct of a meeting .478 4.300 .49 2

32. write letters of transmittal .340 3.917 1 .2S 18
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LOCATION OF RESPONDENTS
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APPENDIX 0

Location of Respondents

Public School District Superintendents
Astoria. Oregon City
Baker Reedsport
Coos Bay Roseburg
Cottage Grove Stayton
Lake Oswego Sweet Home

Public School District Planners
Ashland Lebanon
Beaverton Newberg
Grants Pass Portland
Hood River St. Helens
Independence Tigard

Public School District Business Managers
Estacada Newport
Forest Grove Milwaukie
Grants Pass Salem
McMinnville The Dalles
Medford

Community College Presidents
Astoria Ontario
Coos Bay Oregon City
Eugene Pendleton
Grants Pass Roseburg
Gresham Salem

Staff Members of Teacher Training Institutions
Eugene
La Grande
Monmouth

Staff Members of Oregon Board of Education
Salem




