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The purpose of this research was to determine the common

professional training needs, proficiency and managerial requirements
of Oregon community college physical education instructors. The

respondents in this study were instructors who teach physical education activity courses PE 180 - 185 - 190 in Oregon community col-

leges. Four major tasks were involved in this study:
1.

Construction of a professional education competencies

instructor questionnaire.
Z.

Collection of data.

3. Data analysis to determine if significant differences existed

among the competencies for community college physical

education instructors.
4. Factor analysis of data to determine the common

professional education competencies needed by community

college physical education instructors.

Procedures
The study was accomplished through the construction, validation, and utilization of a professional education competency mailsurvey questionnaire of 42 competencies using a five-point Likert -type

scale. The 90 respondents rated each competency and, classified it as
being a physical education competency or a general education competency.

The collected data was analyzed by analysis of variance to test

for differences among mean scores. A test of Least Significance
difference was administered on four competencies which were rejected

by the analysis of variance. A Chi-Square test was used to determine
if competencies were physical educ'ation competencies or general
education competencies.
Conclusions

From the results of this study, the following conclusions are
reported:
1.

The mail survey questionnaire containing 42 professional
education competencies with a five-point Likert-type scale

was a satisfactory method of securing data for the study.

2. Generally, the testing of the competency mean scores indi-

cated that the Oregon community colleges were alike in

their responses. The two-way classification analysis was
used to test the hypothesis that there is no significant dif-

ference between sex effect, size effect, or interaction effect
among Oregon community college physical education instruc-

tors. The tests indicate that for the 42 competencies measured, 122 were retained and 4 rejected,
3.

The 90 Oregon community college physical education

instructors resembled one another in terms of how they
responded to the professional education competencies in
this study.
4.

The common professional education competencies identified

in this study verify that the professional educational competencies needed by community college physical education

instructors should logically be offered in a common teacher
training effort.
5.

The results indicated that factor analysis is appropriate for
developing groupings of common instructional and mana-

gerial professional education competencies that may be used

as a basis for community college curricular development for
purposes of training instructors of the type included in this
study.

6.

There is some evidence that sex effect difference of com-

munity college instructors may be an important variable for
future competency studies.
7.

Of the 42 competencies tested, 12 were classified as
physical education competencies and 30 were classified

as general education competencies.
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A STUDY OF THE GENERAL AND MANAGERIAL
PROFESSIONAL EDUCATION COMPETENCIES
OF COLLEGE PHYSICAL EDUCATION
INSTRUCTORS

CHAPTER 1

Introduction

"Traditional disciplines seem neither committed nor
organized in such a way as to provide prospective educational leaders with a comprehensive view of the
future. . . " (31:300)
In 1900, according to Gleazer, no public junior colleges existed
in the United States (45). Seventy years later, every state in the

nation had at least one community/junior college. In 1970, approximately 2,500,000 students attended 1,100 community /junior colleges.
This was four times the number of community/junior college students

and twice the number of colleges in 1960. The Carnegie Commission
on Higher Education predicts that an additional 450 community/junior
colleges will be needed by 1980. The projected growth of these insti-

tutions will increase the need for competently trained instructors by
approximately 40 percent.

The community/junior college is an unique American social

institution based on democratic humanitarian principles. It is an
institutional representation of the American ideal of individual and
equal opportunity. It is often called democracy's college. The
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community/junior college here in Oregon is an open-door institution;
all citizens are given an opportunity to attend college.. This compre-

hensive education provides transfer courses, career, education,
continuing education, counseling, and developmental programs. The
college is based in the community and responds to the need of the
community by providing leadership for community renewal and

rehabilitation.
The National Advisory Council on Education Professions

Development has long recognized the rapid growth and the social

impact of the community/junior college. Members of the Council
believe that the community/junior college is one of the most important social developments to have emerged in American society during this century. The Council further recognizes that if the com-

munity/junior college is to meet the demands placed upon it by this

society, the most potent and creative staff available will be required.
As a consequence of this deep concern about staff requirements,

the Council has submitted a report to the President and to the Congress advising them of personnel needs of these instiutions and out-

lining actions appropriate to meeting these needs. Included in the
report are the following findings:
(1)

that there is need for an increasing number of community/
junior college staff members who are specially qualified to
service these kinds of students in these kinds of institutions.

(2)

that, while there are some promising programs currently
available in universities and community/junior colleges,
programs for pre-service and in-service education are
mostly non-existent or inappropriate where they do exist.

The past President of the American Association of Junior

Colleges, Joseph W. Fordyce, comments on the inappropriateness
of most present university programs:
Community/junior colleges have been required to a very large
extent to remold and remake university graduates so that they
can perform adequately as teachers at the community college
level. The emphasis upon research and other non-teaching
functions and the insistence upon an ever increasing degree of
specialization in the graduate schools of our nation has largely
had a neutral if not actually negative influence upon the preparation of graduate students for the function of teaching and
counseling in America's community colleges.

Despite formidable handicaps to rendering their best professional services, more than two-thirds of junior college faculty
members said that they were satisfied with their careers and
wished to continue in this field. The minority, who were
uncertain or who said that they would not again select this
field, was significantly larger than in four-year programs,
indicating that junior colleges face special problems in
recruiting and holding qualified staff members (37:270-275).
Kent (56) states that the success of any educational program
depends upon the abilities of the teaching staff and retaining of well-

trained, well-qualified teachers.
The well accepted fact that a school is only as important as its

teachers justifies the importance ascribed to the retention of competent staff. Community colleges probably share the retention prob-

lems of the public schools, where the turn-over is much higher than
that of the universities. VanZwell (81) suggests that the annual

turn-over of public school teachers ranges between eight and eleven

percent. When resignations of teachers who leave one school to go

to another school are included in calculations of teacher turn-over,
the percentages are even higher; Kappel (55) estimates the total
turn-over of staff to be about eighteen percent annually.
Many reasons can be given which illustrate the importance of

retaining experienced competent teachers. Some writers stress the
role of the teacher in the instructional program; some emphasize the
teacher's role in the influencing of the child's total development; and

still others refer to the community's financial investment in the

teacher. Writers such as Moore and Walters (72) say that fifty percent of the entire task of administering a school system has been
completed when an efficient staff has been selected and steps have

been taken to insure their retention.
Even though the impact that the loss of competent teaching per-

sonnel has on the success of the educational endeavor is great,
research within the field, although voluminous, has been somewhat

limited in its significance. Most studies have dealt only with the listing of organizationally uncontrollable causes of teacher resignations

or only with the surveying of teacher morale. Few studies in the
area of teacher retention that identify factors causing teacher turn-

over are based on clearly stated hypotheses, strict definition, and an
accepted theoretical framework.
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If we recognize the importance of staff retention, we must
attempt to recognize any cause which we can deal with. The litera-

ture reveals many reasons for teacher discontent. Some of the reasons were change in social structure and public values, working con-

ditions, inadequate leadership, salary, and the lack of proper teacher
training. This investigator attempts to deal with the latter cause
only.

Joseph Co sand, U. S. Deputy Commissioner of Education and

former President of the Junior College District of St. Louis, criticizes present training programs:

There are practically no strong preservice collegiate programs for community college staff members, and those that
are provided only a small fraction of the qualified personnel
needed. Increasing numbers of so-called preservice programs have been established, but they are generally inadequate or worse than nothing (14:38).

Dr. William B. Logan (64), past President of the American
Vocational Association, Stated that the preparation community

college instructors for the future must be given specific attention.

The professional preparation must concern itself with

providing all the experiences required by the nature of the level of
operation. The nature of the preparation should be dictated by the

individual needs of the group to be served.

The broad objective concerning teacher education as set forth
by the Oregon Board of Education is: "assured that Oregon teachers

are qualified through training, experience, and competence for the

responsibilities they hold; place greater stress on the 'Performance'
factor in teacher education and certification."
The Oregon Board of Education (1970) priorities express a real
need to know more about teacher competencies and performance fac-

tor. The priorities further state that instructors need to be trained
to perform those activities which they will be doing on the job as

instructors.
Purpose of the Study

The purpose of the study was to determine the common pro-

fessional training needs, proficiency and managerial requirements
of Oregon community college physical education instructors. R
spondents in the study were instructors who teach physical education
activity courses PE 180-185-190 in Oregon community colleges.

Four tasks were involved in this study.
1.

The construction and validation of a Professional Education

Competencies Instructor Questionnaire for community college physi-

cal education instructors.
2.

Collection of data.

3.

The analysis of data to determine if significant differences

existed among the competencies for community college physical

education instructors.

4. The factor analysis of data to determine the common pro-

fessional education competencies needed by community college

physical education instructors.
Hypotheses of the Study

The following questions were tested in the following series of
null hypotheses:
1.

There is no sex difference effect in respondents between

women and men physical education instructors in small and large
colleges.
2. There is no size difference effect between women and men

physical education instructors in small and large colleges.
3.

There is no interaction difference effect between women

and men physical education instructors in small and large colleges.
Assumptions

The investigator recognizes a few of his basic assumptions.

The data will assist in determining the validity of the research.
1.

There is reason to believe that pre-service and in-service

teacher education programs based upon common professional educa-

tion competencies provide satisfactory preparation to meet the needs
of community college physical education instructors.
2. The common general professional education competencies

identified in this study can be used as a source of a performance-

based curricula.
3.

Those competencies which were assigned high mean scores

should be included in all general education curricula.
Definition of Terms
1.

Behavioral Objectives. A well defined expected behavior out-

come which meets specific criteria of design based on a learning
experience.
2. Competency. The specific ability or capability needed to perform

a particular duty or action.
3. Common Variance. Sharing of variance by two or more elements.

In such a sharing, the elements are highly correlated and measure some trait in common.
4.

Comprehensive Community College. A two-year public institution of higher education with academic, vocational, and general
education programs. It is designed to provide a wide range or

options and services in response to the needs of the local community.
5. Factor Analysis. A statistical method which consists essentially

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

are presumed to measure some aspects of the general trait
(professional education) and which will represent a wide range of
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elements that might enter 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 common and giving it a name.
6.

Factor Solution. The number of factors the computer program

was set to generate, The different factor solutions were studies
in accordance with pre-set criteria in order to select the most
appropriate numbers of factors for analysis.
7. :Jury of Experts.

Individuals recognized by others in their

respective program areas as being knowledgeable of community

college vocational instructors professional education competen-

cies. The five-member panel used in this study consisted of one

representative from each of the program areas under investigation in this study plus one member at large with a broad across-

the-program area experiences.
8. Large-Size Institution. An Oregon Community College with a

total full-time equivalent enrollment of more than 2,000 students.
9.

Professional Education Competency. A specific knowledge,

understanding, task, duty, responsibility, or expected behavior
needed by a vocational instructor in the performance of his job.
10.

Proficiency. The level or degree of expertness required in the
performance of a professional education competency.
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11. Small-Size Institution. An Oregon Community College with a

total full-time equivalent enrollment of less than Z, 000 students.
12.

Vocational Education. It is used in this study to encompass such

terms as occupationa,1 education and technical education. It

refers to courses, programs, guidance, performance objectives,
and related instruction based upon competencies designed to

prepare the learner for entry or advancement into an occupation.

CHAPTER H

Review of Related Literature

A review of the literature dating from the late 1940's to 1970

was conducted. Sources used were the "Educational Index," "The

Reader's Guide to Periodical Literature," "Dissertation Abstracts,"
"Encyclopedia of Education Research," "Research Studies in Educa-

tion," "Education Research Information Center," and a review of
texts written on the subject of job and factor analysis and teacher
education were made.

General or Related Studies

The task of preparing superior teachers for community

colleges is described by Gleazer as formidable, but not insurmount-

able. He says it is a task
which must be shared alike by the universities and the
junior colleges. . . . The immense academic and research
resources of the universities must be pooled with the "laboratory" resources of the junior college. And this "mix"
is possible only if the junior college administrator pays
more than lip service to providing a viable "climate for
teaching," and only if the university displays more than a
fainthearted approach toward developing programs which
are rigorous and realistic (45:1, 50).
. . .

Gleazer (45) emphasized that the importance of classroom teaching

as the primary responsibility of the community college instructor
should be reflected in the university curriculum designed to produce
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such a teacher. The quality and effectiveness of the teaching
process ranks very high in the philosophy and objectives of the
comprehensive community college.

The well accepted fact that a school is only as good as its

teachers justifies the importance ascribed to the retention of competent staff. Therefore, recruitment and subsequent retention of
competent staff is of paramount importance for an institution to

achieve its educational goals. VanZwell (81) suggests that the annual
turn-over of K through 14 public school teachers ranges between

eight and eleven percent. When resignations of teachers who leave
one school to go to another school are included in calculations of

teacher turn-over, the percentages are even higher; Kappel (55) estimates the total turn-over of staff to be about eighteen percent
annually.

Maul (70) expressed the view that the biggest problem facing

junior colleges today is finding enough competent teachers.

Peterson (76) identified one of the most important problems as

being how to formulate the best pattern or patterns for preparing
community college instructors. The study found that most commun-

ity college instructors enter the profession having been prepared for
secondary school programs, or with no specialized preparation at
all. One of the recommendations of the study was that universities
develop curricula that would permit community colleges a selection
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of carefully prepared instructors. The increasing number, size,
and scope of the community colleges and their unique role as "teach-

ing institutions" in higher education, has made the task of acquiring

and retaining well-trained highly qualified instructors very important.

Blocker (8) repeatedly makes reference to the importance of
the "teaching" emphasis of the community college as contrasted to

the "research" emphasis of the four-year colleges. The community
college's commitment to teaching excellence and the critical problem
of under-graduate instruction was also recognized by the Oregon
legislature when it authorized and appropriated $750, 000 for research
designed to improve the efficiency and effectiveness of under-graduate
instruction under Senate Bill 144.

Holloway and Kerr (52) in their review and synthesis of

research in health occupations found that there appeared to be no

health occupations teacher education research or studies which tried
to analyze the competencies necessary for a successful health occupation'.s instructor at the community college level or at any level.

The Research Foundation in a health services mobility study reports
on-going progress in a very extensive investigation to identify com-

mon tasks and skills in the various allied health occupations. This

investigation revealed that a factor analysis using a Varimax rotation
was appropriate.
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Courtney has proposed that universities use an empiricallybased approach to the problem of developing common curricula for

teachers of technical subjects. He suggested that the basis for
curriculum planning should be centered in the determination of the

common training needs and requirements for teachers of technical
education. According to his premise, the guiding principle in the

organization of an empirically-based procedure for developing technical teacher education curricula would be
. . . as content is identified, behaviorial objectives associated with the curricula for training teachers of occupational
education can be specified. Using the sequence of behavioral
objectives, instructional strategies may then be identified
for the training of occupational teachers (17:Ed 010 845
(microfiche)).

Two-year college academic faculty are more prone to tradi-

tionalism than vocational faculty. A basic reason for this difference
may be the academic preparation of these faculty. Garrison reports:

As a wide generalization, those teachers most satisfied with
their preparation for junior college instruction were those
in the vocational areas since, as many of these pointed out,
considerable work experience was required of them as a
condition of employment by the college. On the other hand,
liberal arts instructors (including many in the sciences)
were inclined to be critical of their graduate work as "inadequate" or "inappropriate" or "not especially relevant"
to the teaching situations in two-year colleges. The most
general criticism was that graduate courses are often
slanted toward the needs of the prospective Ph. D., both
in content and in treatment (41:70).
Community/junior college administrators have also voiced

15

criticism of academic graduate training. Fordyce summarized the
administrators' view s that:
Community-junior colleges have been required to a very
large extent to remold and remake university graduates in
order that they could perform adequately as teachers at the
community college level. The emphasis upon research and
other non-teaching functions and the insistence upon an ever
increasing degree of specialization in the graduate schools
of our nation has largely had a neutral if not actual, negative
influence upon the preparation of graduate students for the
function of teaching and counseling in America's community
colleges (37:270-275).

Gillie viewed teacher education, research, and design and
development of new curricula as the roles through which the univer-

sity could be of greatest service to community college technical edu-

cators. He recommended that the universities re-examine their
curricula for community college technical instructors and believed
that
. . . the technical teacher's preparation is probably one of
the most important roles the university can play in the betterment of two-year technical college education (44:32-38).

Garrison (41) in a later study also noted that few instructors
have had specific preparation for junior college teaching. After
personally interviewing 650-700 teachers in 20 different junior col-

leges, he found that many teachers were not satisfied with the course

offerings available for junior college teachers.
Cashin conducted a study of university programs for the pro-

fessional preparation of instructors for California public junior
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colleges. He surveyed 85 California junior colleges and determined
that the components considered to be most appropriate for inclusion

in such preparation programs were
. . planning and organizing a course of study, innovative
techniques in classroom presentations and activities, use
and application of teaching devices and equipment, test construction and analysis, purposes and methods of grading and
evaluation, psychology of learning, motivations and attitudes
of junior college students, aptitudes and abilities of junior
college students, purposes and functions of the junior college
scope and content of the junior college curriculum (11:30 -

18-A).

Courtney is supported by Cotrell and Miller who proposed that
. . . a logical strategy for increasing the efficiency of teacher education is to determine the various skills and knowledge
needed by all vocational-technical teachers, which of these
skills and knowledge are truly common across several service areas, and which are truly unique to a service area

(16:25-27).

The present study was focused on the identification of a uniform

design for teacher education curriculum content in the unique service

area of trade and industrial education. Basic to the establishment of
an empirically designed study for determining curriculum content

are other supportive and related studies.
Loomis (66) surveyed 64 junior college administrators in 11

western states and officials from 13 different State Departments of
Education in an attempt to evaluate the preparation of academic

instructors in the community college. In his findings he stated that
there had been no organized effort in Oregon to prepare academic
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instructors for community college teaching.
La Grandeur (59) studied the preparation of occupational as well

as academic instructors in Oregon community colleges and found

inadequacies were evident in the preparation and performance of

many community college instructors. These inadequacies were
summarized as being in the following areas:
1.

The extent of subject matter and professional education.

2. An understanding of community college philosophy and
functions.

3. A knowledge of the learning process, the growth and development, and other characteristics of community college
students.

O'Ban.ion (73) in his chapter "Priorities for the Seventies'
stated the following assumptions:
1.

Community-junior colleges are special kinds of educational institutions, in some ways similar to, but in some
important ways vastly different from secondary schools
and four-year colleges and universities.

2.

Community-junior college students are special kinds of
students, similar to their counterparts in other educational institutions, but significantly different in a wide
range of characteristics.

3.

There is great need for the great number of community
college staff members who are especially qualified to
serve these kinds of students in these kinds of institutions.

4. If the community-junior college is to grow in quality as

it has in quantity; if the needs of minority groups are to

18

be met; if the under-educated are to have a second, chance;
if the needs of business, industry, and government are to
be provided for; if communities are to be given opportunities for renewal and rehabilitation.; if all human beings
are to be given opportunities to explore, extend, and
experience their hopes and dreams; then it is imperative
that immediate and considerable attention be given to the
education needs of those who staff "democracy's college. tr
For if the staff fails the college fails. And if this college
fails, the democracy will be obliged, out of great travail,
to generate other institutions to accomplish the proper
work of the community-junior college.
5. While there are some promising programs currently avail-

able in universities and community-junior colleges, programs for pre-service and inservice education are mostly
nonexistent or inappropriate where they do exist.
6. Imaginative and potent educational programs for commun-

ity-junior college staff, supported by the federal government, state and local governments, four-year colleges
and universities, community-junior colleges, private
foundations, and other appropriate agencies, must be continued where they exist and organized and developed where
they do not, if the community college concept is to survive
at all much less grow and mature in its contributions to
American society (73:83-84).

Faculty with different backgrounds of experience have different

reactions to the community college. In Freidman's (40) study, none
of those reactions could be considered helpful to the college. Other

studies seem to reinforce a general conclusion that many faculty

members are not in favor of the comprehensive "peoples college."
These studies also seem to show that a faculty member's acceptance
or non-acceptance of the community-junior college is related to the

"academic" nature of his teaching role.
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Competency Studies

McCormick, Finn and Scbeips (69) referred to job require-

ments as personal characteristics required on the part of incumbents
for reasonably satisfactory performance.
Redfern (77) states that it is difficult to see how it is possible
to hold an individual accountable for his performance unless (a) the

dimensions of responsibility are clear, (b) performance objectives

are specified, and (c) results are evaluated in terms of those understanding and objectives. The achievement of these three general

goals is the, essence of performance objectives evaluation.
A study by Crawford provided a basis for use of a competency

approach for distributive education curriculum development. Justi-

fication for further study was also stressed:
Further research is needed to determine the best way to
develop competencies (professional and technical) needed by
distributive education teacher-coordinator to effectively conduct a distributive education curriculum. Studies should be
made concerning the job of the post-secondary teachercoordinator, the state supervisor, the teacher educator and
the adult instructor (Z :101),
Leet (61) conducted a study to determine the extent of profes-

sional preparation of junior college teachers in Missouri; however,
competencies were not identified. Kessner's (57) study included the
development of a cognitive taxonomy of objectives for teacher education in the area of educational psychology.
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Palmer and McCormick (74) developed a check list containing

177 descriptive job activities in terms of worker behavior. The data

were correlated and subjected to factor analysis. The results supported the position that work activities can be identified, measured,
and organized simply and economically.
A study by Lindahl (63) identified professional educational com-

petencies for vocational instructors in program areas including agri-

culture, health, home economics, and service occupations. A comparison study was done by Gunderson on Professional Educational

Competencies for Community College Instructors of Trade and Industry Education.
A competency-based education program by Getz, Kennedy,

Rierce, Edwards, and Chesbro for pre service secondary teachers
stated that instead of amassing eight semester hours in traditional

courses, nearly 2,000 juniors and seniors are working their way
through self-paced instructional packages. The program is competency-based; that is, desired teaching behaviors are specified in the
self-paced packages.

The results of competency-based teacher education are
rewarding, but adjustment by staff and students is slower
and more agonizing than most would suspect (42:7).
The California Teachers Association conducted a number of

teacher competencies studies and have analyzed six teacher roles,
including, Director of Learning, Counselor and Guidance Worker,
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Mediator of the Culture, Link with the Community, Member of the

State, and Member of the Profession.

This report states a need for the identification of the personal
qualities necessary for competent performances of all the teachers

roles. These characteristics fall into the following categories:
1,

Those scholarly abilities necessary for success in college
work, such as intellectual achievement, reading skills,
and adequate study habits.

2.

The personal attributes essential for success in performance

of the teacher roles. These include emotional maturity,
interest in children and some of the other commonly

accepted qualities, p. 50.
Sybouts' (79) study of Performance-Based teacher education

used in the Nebraska secondary teacher education program states
that:

The effects of teaching must ultimately be measured in terms
of achievement demonstrated by those being taught. As a part of
one study, 90 secondary students were taught a concept by NUSTEP

trainees and another 90 student teachers in the traditional program.
The secondary student taught by the NUSTEP group obtained an over

all mean score of .739 on the research posted; those taught by the
other group achieved an overall mean score of .680. Because the
difference was statistically significant, the NUSTEP subjects were
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considered to be the most effective teachers (79:303).

In attempting to describe minimum standards of competencies,
Fritschel (39) notes that one cannot define teacher competency by

what a teacher s - -but by what he does, what action he performs,

what role he plays, and how he carries out his responsibility.
Fritchel defines these areas of minimum competence as reflecting
a person who (a) is a director of learning, knowing about his learner
and how he learns, knowing his subject matter, and being a member

of a teaching team, (b) has human relations skills, and (c) is an
agent of change.

Biddle and Ellena present a contrasting view related to the
confusion surrounding instructor competence:

Teachers may see performance in the classroom as a highly
personal affair . . . Some administrators, in contrast, convinced of their ability to judge teacher competence, see no
reason for research on the subject. School boards after all
are concerned primarily with finding enough teachers - -competent or incompetent. Even the teacher educators are guilty
of ignoring the problem. To each of these groups must be
repeated what the majority of educational researchers have
been saying .
we do not know how to define, propose,
or measure teacher competence (6:3, 352).
Some of the reasons for this attitude are:
1.

No past research has been adequate in methodology.

Z.

So many studies exist that usable and appropriate methods
are lost among the welter of poor research results.

3.

Teacher behaviors are so complex that the behavioral
sciences, in their present stage of development, cannot
deal with the problem.
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4.

Research on such a practical problem as teacher competence is bound to fail because only "basic research" produced real break throughs.

5. Teachers are constitutionally and professionally opposed

to having their performance evaluated and refuse to cooperate with research (6:232).

Daniel's study of performance about teacher certification in
Florida stated the following findings:
1.

It is much easier to defend the need for performancebased teacher certification than it is to provide a precise
definition of the concept.

2.

The assumption underlying teacher certification is that it
is possible to devise a bureaucratic process which will
distinguish those persons who are qualified to perform as
teachers in public schools from those persons who are
probably not so qualified.

3. The "performance-based" part of the concept signifies

that the collection of evidence verifying the candidate's
ability to perform as a teacher is a central function in the
bureaucratic process of teacher certification. The addition of "performance-based" as a qualification to "teacher
certification" specifies the kind of evidence which is most
appropriate for identifying those persons who should be
considered qualified to perform as teachers in public
school (23:5).

The staff of the Commission for Teacher Preparation and
Licensing in California recently surveyed the 62 California teacher

preparation institutions to determine the current status of competency-based education. Nearly one-third of the reporting universi-

ties and colleges, and one-half of the reporting U. C. campuses

stated that cooperating teachers were being held to do something
for which they had admittedly not been prepared.

24

The New York State Regents, in its September publication,
"Education Beyond High School: The Regents Tentative Statewide

Plan for the Development of Post-Secondary Education, 1972,"

indorsed a competency-based, field centered approach to teacher
education. This section of the report describes the New York state

plan as follows:

Certain underlying convictions exist about teacher preparation;
they illuminate objectives of plans later outlined.
1.

Pupil performance should be the underlying basis for judging teacher competence. (Such a basis is not now fully
obtainable because of the limited knowledge about measurement itself.)

2. The basis for certification itself should be teacher com-

petencies, not merely the completion of college courses.
Possession of a state certificate should represent an
acceptable level of teacher competence in the performance
of teaching duties.
3.

The preparation of teachers should involve a number of
pertinent agencies and individuals including schools, high
institutions, professional staffs, and relevant agencies.

4. Like other professions, teaching requires that professional

personnel undergo continuous training; consequently,
teachers should be expected to demonstrate competency
periodically to maintain certification (79:1, 5).

Johnson and Shearron in building a teacher education program
stated:

By defining what the job actually is, the competencies necessary to perform specific tasks may be adequately determined.
In other words, it would logically follow that the content of a
teacher education program should be based on the teaching
act itself. Studies of teaching and teaching behaviors provide
a partial base on which to build (53:Ed 040 924).
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Medley in constructing a new teacher examination stated:

There is presumptive evidence that the task of constructing
a test that will predict how well a teacher will perform as a
teacher before he tries is impossible (71:2).

In a recent study of preservice and inservice training, Frinks
(38) stated an attitude that preservice and inservice education should

become a part of a continuum, with certification serving as only a
formality to establish the point of growth in a teacher's education

process, The approach suggested by the writer would recognize that
competence is more than a quality that exists in isolation or a minimum level; competence should depend at least in part upon the local
teaching situation.

Pankratz'(75) states that in a performance-based program,
specific measurable levels of performance must be identified for
diagnostic purposes and for the evaluation of progress of the indi-

vidual in teacher training. Also a level of performance must be identified that is considered essential for certification.
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CHAPTER III

The Design of the Study

The study was an investigation of professional and managerial
competencies with the hope that findings would provide information

for the design and curricula in preparation of community college

physical education instructors. The following summary of procedures employed in the study is provided to delineate the specific
steps taken during the investigation.
The Dependent Variable

The dependent variable in the study was judgmentally assigned

by respondents to denote the level of proficiency that they felt neces-

sary for each of the 42 professional education competencies. Respondents were asked to evaluate the importance of each competency in

relation to their job. All of the competencies were assigned proficiency levels based upon a five-point Likert-type scale. The scale
may be found in the Professional Education Competencies Instructor.

Questionnaire in the Appendix. Each competency was scored independently for a total of 42 dependent variables.

Preparation of the Instrument
The instrument used in this study was a mail survey

Z7

questionnaire containing 42 professional and managerial education
competencies together with a five-point Lickert scale which enabled

the respondent to judgmentally score the level of proficiency necessary for each competency.
The initial step in the development of the questionnaire was to

review the literature on professional education competencies and
community college instructor performance in physical education.

Halfin and Courtney (20) used a 130-item instrument with a Lickerttype scale in a ten-stage study of vocational education teachers at the
high school level. Studies by Gunderson, Ltndahl (47) and Miller

(63) were also reviewed. The instrument presented by Halfin and
Courtney (20) provided the base for the cooperative development of

the instructor questionnaire of this study. Items which appeared to
be redundant or inappropriate were deleted. Using a modified Delphi

research technique an initial instrument which contained 180 items
was developed and subsequently revised as a result of suggestions

from committee members of the investigation groups. The revised
instrument contained 98 professional educational competencies or
dependent variables.

The questionnaire was then presented to a jury of experts for

the purpose of evaluating its format, content, clarity, comprehensiveness and to have the competencies accepted, revised, or deleted
and classified as being instructional or managerial competencies.
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The jury of experts were selected Oregon community college

physical education instructors chosen by their respective Deans of
instruction. The jury included three representatives from small

colleges and three from large colleges. Each juror was mailed an
instrument with check lists prior to an interview by his investigator.
Each juror was asked to review the questionnaire and to accept,

reject or revise any or all of the 98 items. Each juror was further
asked to classify all items as being either an instructional competency or managerial competency. A list of members who served on
the jury, as shown in Appendix E were given a sample letter and
suggested revision sheets. The investigator then compiled and

reviewed each list of suggestions and recommendations. The jury

revised the items to better fit competencies directly related to physical education and rejected those that were inadequate. Items that
were rejected by three or more members of the panel were deleted.
The investigator revised the remaining items as recommended by
the jury and returned the instrument for a final jury approval giving

them the opportunity to accept, revise, delete and classify each item
again. The final review by the jury reduced the instrument to 42

items, 28 instructional competencies and 14 managerial competencies
out of the original 180 items.
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Selection of the Sample

The study's population was all full-time physical education and
health instructors employed in Oregon community colleges during the

year 1972-73. The Oregon community colleges surveyed included
Blue Mountain Community College, Central Oregon Community

College, Chemeketa Community College, Clackamas Community
College, Clatsop Community College, Lane Community College,
Linn-Benton Community College, Mt. Hood Community College,

Portland Community College, Rogue Community College, Southwes-

tern Community College, Treasure Valley Community College, and
Umpqua Community College. The total sample consisted of 101
respondents.

The Statistical Design

The central problem of this study was to determine the common
professional educational competencies needed by community college

physical education instructors. Research by Ha lfin. and Courtney
(1970), Cotrell (1969) and Miller (1971) provides the basis of this
study which includes the following:
1.

The population for the study was Oregon community college

physical education instructors. Ninety-one instructors
provided data by completing and returning a 42-item
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questionnaire which was mailed to them by the investigator.
2. Respondents were asked to react to each of 42 items in the

instrument by recording the level of proficiency they felt

was required on a five-point Lickert-type scale. Responses
ranged from a low of 1.0 to a high of 5.0.
3. The three hypothesis tested in this study were no sex dif-

ference, no size difference, and no interaction difference.
There are no significant differences among large and small
community colleges or between men and women instructors

participating in the study. The two-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 for each

competency was the F statistic with the .01 level of significance being used to determine differences existing
between the large and small community colleges and men

and women. The test of Least Significant Difference
(L. S.D.) was used to determine where specific differences
existed between large and small community colleges and
men and women for competency means which were re-

jected in the analysis of variance.

4. A Chi-square test was used to determine if the competencies

31

were physical education competencies or general education
competencie s.

The Collection of Data

The required permission necessary to conduct the research in
Oregon community colleges was granted by the Executive Secretary
of the Oregon Community College Association.

The Deans of Instruction of each of the 13 Oregon community

colleges were contacted by letter to request their participation in the
study. A sample letter is shown in Appendix B. This letter alerted

them to the selected departmental respondents from their institutions.
Enclosed with the letter was a copy of the questionnaire which was to

be completed by departmental respondents and returned to the inves-

tigator. Administrative support was granted by all 13 community
colleges participating in the study.

Data was collected by mailing a questionnaire, a self-addressed
envelope, and an explanatory letter to all full-time physical education

and health instructors in 13 Oregon community colleges. The explanatory letter is shown in Appendix D.

Instructors who did not respond by the date requested were
sent an additional questionnaire and a memorandum as shown in the

Appendix. To those still not responding, a second memorandum was
sent as shown in the Appendix. Individuals were then telephoned by
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the investigator to encourage their participation. When a 90 percent
return of the questionnaire was achieved, the questionnaires were
checked before the data was transferred to IBM cards for computer
processing. In all of these procedures and steps, an Oregon State
University statistician with the assistance of a professional education
researcher gave invaluable help and guidance.
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CHAPTER IV

Presentation and Analysis of Data

This chapter presents the findings of the three hypotheses cited
in Chapter I. Chapter III contained the detailed procedure and statistical techniques used to conduct the study.
Results of the Analysis of Variance

Table 1 presents the number of respondents coming from each
of the four groups tested. Group A represents women physical education instructors from small Oregon Community Colleges, and
Group B represents women physical education instructors from

large Oregon community colleges. Group C represents men physical

Table 1. Distribution of N in Total Sample.
Groups
A
B
C

D

Small College-Women
Large College-Women
Large College-Men
Small College-Men

Total N

N by

Mean %1/4

Std. Dev.

Groups
9

26
36
19

90

* Equated from computer mean scores.

3.556
3.077
3.528
3.316

.527
.845
.910
.885
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education instructors from large Oregon community colleges, while

Group D represents men physical education instructors in small
Oregon community colleges.

Table 2 presents the results of an F-test performed on the
instructional competency items to determine if there was, in fact, a
significant difference in community college physical education instruc-

tor competencies. The results of this two-way analysis of variance
analysis indicated that for 26 of the 28 instructional competencies

there is no significant sex difference, size difference or interaction
effect difference.

The sex effect hypothesis was rejected for item 12 because the

computed value 4.415 exceeded the tabular value of 4.00. For item
23 the sex effect hypothesis was also rejected because the computed

value 4.335 exceeded the tabular value of 4.00.
A Least Significant Difference (LSD) test was used to analyze

the various means of the rejected hypothesis. The test indicated the
following:

A. Item number 12 indicates there is some type of mean difference shown in the sex effect hypothesis because the

L.S.D. value is less than the X - X mean.
B. Item number 23 indicated there is some type of mean difference shown in the sex effect hypothesis because the

L. S.D. value is less than the r

mean.

Table 2. Instructional Competencies.

Effect

Computed F for
Interaction
Size
Null
Effect
Effect
Hypothesis

Be aware of and become involved in civic
and community activities.
Present an appearance which is appropri-

0.263

2.824

0.421

retain

0.088

1.607

0.031

retain

Adhere to the ethics of the profession and
the institution.
Understand the legal liabilities and responsibilities of an instructor.
Demonstrate an understanding of, and an
ability to interpret, the physical education

0.072

1.512

1.277

retain

0.569

1.916

0.052

retain

2.196

1.871

0.160

retain

1.247

2.150

0.049

retain

2.765

0.435

0.005

retain

Item
Number
1

2

Competency

ate for instructors.
3

4
5

Sex

program to others, such as students, administration, the Board of Education, and
6

the community.
Demonstrate an understanding of, and an

ability to interpret, the philosophy of a
physical education program in the community college to others, such as students, administrators, Board of Education, and the
community.
7

Demonstrate an understanding of, and an
ability to interpret, the philosophy of the

Table 2 (continued)
Item
Number

Competency

Sex

Computed F for
Interaction
Size

Null

Effect

Effect

Effect

Hypothesis

0.016

0.157

0.089

retain

2.908

0.014

0.151

retain

2.128

0.159

0.066

retain

0.639

1.472

1.883

retain

4.415*

2.015

0.099

retain

1.448

0.336

0.015

retain

comprehensive community college to

8

others, such as students, Board of Education, and the community.
Demonstrate an understanding of, and an
ability to interpret and utilize, the history
and philosophy of education in developing
appropriate goals.

9

10
11

12

Meet state certification requirements and
institutional employment requirements.
Develop, review, and revise general
objectives for the course.
Develop, write, evaluate and revise a
course outline in accordance with needs,
objectives, and current trends.
Develop and utilize original instructional
materials such as individualized assign-

ments, transparencies, charts, programmed material, video tapes, bulletin boards,
13

and exhibits.
Be competent in using basic office machines
such as a spirit duplicator, mimeograph
machine, and, photocopier.

Table 2 (continued)
Item
Number
14

15

16

17
18

19

Competency

Develop, review, and revise student
performance goals for the course based
on course objectives, student needs, and
student ability.
Develop, select, interpret, and evaluate
on-going methods of measuring and evaluating student& performance appropriately
based on established performance goals
and course objectives.
Develop and utilize an appropriate incentive and evaluation system for student
achievement.
Select, develop, and utilize self-evaluation
techniques for use by students.
Formulate, utilize and interpret cooperaLively with students, procedures which provide for their participation in the evaluation
of instruction.
Determine group and individual learning
experiences based on course objectives and
individual student needs, including appropriate activities designed to meet the

Computed F for
Size
Interaction

Effect

Effect

Effect

Null
Hypothesis

0.223

0.045

2.117

retain

1.169

0.000

1.480

retain

1.715

0.918

0.431

retain

0,110

0.143

0.073

retain

0.021

0.465

0.984

retain

0.396

0.057

0.712

retain

Sex

Table 2 (continued)
Item
Number

20

21

Competency

objectives.
Develop and utilize methods of student
involvement in the planning and conduct
of the course.
Formulate with students acceptable standards of conduct in physical education
classrooms and laboratories and encourage

Sex

Computed F for
Size
Interaction

Null

Effect

Effect

Effect

Hypothesis

O. 058

0.329

0.131

retain

0.065

0.448

0.428

retain

2.472

1.400

0.022

retain

4.335*

3.392

0.337

retain

3.203

0.501

1.047

retain

0.295

0.017

0.200

retain

1.046

0.093

0.990

retain

self - discipline.
22

23

24

25

26

Evaluate library holding of subject related
material and recommended addition.
Have the ability to recognize, interpret
and react to student verbal and nonverbal
responses and cues.
Have the ability to utilize a variety of
teaching techniques such as demonstrations, oral que stioning, analogie s,
gestures, and facial expressions.
Employ techniques which will enable students to recognize and understand differing points of view.
Present material with a variety of audio-

Table 2 (continued)
Item
Number

Competency

Effect

Computed F for
Size
Interaction
Null
Effect
Effect Hypothesis

1.105

0.605

0.004

retain

0.430

0.006

0.572

retain

Sex

visual approaches, such as overhead

projector, filmstrips, slides, motion
pictures, closed circuit television, film
27

28

loops, phonograph records, and tape
recorders.
Select, administer and interpret appropriate standardized physical education
performance tests.

Men and women physical education
instructors must have an adequate background to be able to work in the college

intramural and sports program.

* The significance level for testing the null hypothesis was set, at .01% with the F-tabular value
equal to 4.00.
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The results of the L.S.D. test are summarized in Appendix H.
These findings suggest the result, for this item, might reflect only
a sampling error or the influence of some uncontrolled aspect of the
study. In summary there is insufficient evidence to permit the corn-

plete rejection of the null hypothesis for these two items.

Table 3 presents the results of an F-test performed on the
managerial competency items to determine if there was in fact, a
significant difference in community college physical education

instructor competencies. The results of this two-way analysis of
variance analysis indicates that 12 of the 14 managerial competencies

there is no significant sex difference, size difference or interaction
effect.

The size effect hypothesis was rejected for item 31 because the
computed value 5.188 exceeded the tabular value of 4.00. In item 32
the sex effect hypothesis was rejected because the computed value

7.019 exceeded the tabular value of 4.00 and also in item 32 the size
effect hypothesis was rejected because the computed value 4.848

exceeded the tabular value of 4.00.
A Least Significant Difference (LSD) test was used to analyze

the various means of the rejected hypothesis. The test indicated the
following:

A. For item 31 there is some type of mean difference shown

in the size effect because the L.S.D. value is less than

Table 3. Managerial Competencies.
Item
Number
29

30
31

32

33

34
35
36

Competency

Assist the college institutions in initiating,
maintaining, and improving the physical
education programs.
Assist the institution in the development of
the total community college program.
Organize, direct, advise, and promote recreational activities related to physical education,
such as student intramurals and adult community recreational activities.
Plan for and obtain necessary instructional
materials such as textbooks and reference
materials.
Plan for and obtain equipment and supplies
necessary for the conduct of the class, such
as assessing needs, preparing a budget, preparing purchase requests.
Develop and utilize a program using student
leaders and class assistants.
Carry out appropriate disciplinary action.
Implement appropriate procedures for maximum student use of facilities, supplies, and

Sex

Computed F for
Size Interaction

Null

Effect

Effect

Effect

Hypothesis

0.512

1.199

0.345

retain

2.543

0.188

0.019

retain

1.560

5.188*

1.311

retain

7.019*

4.848*

1.360

retain

0.003

0.506

0. 037

retain

1.340

0.411

0.196

retain

1.437
1.134

0.192
0.000

1.045

retain
retain

0.901

Table 3 (continued)
Item
Number

Competency

Effect

Computed F for
Size Interaction
Null
Effect
Effect Hypothesis

0.416

0.471

0.005

retain

0.416

0.471

0.005

retain

0.963

1.922

0.067

retain

2.677

0.454

1.503

retain

1.447

0.1491

0.137

retain

0.014

1.219

0.268

retain

Sex

equipment for all phases of the program, such

as during class time, intramurals, extra-

37

38

39

40

41

43

murals, and, individual recreational periods.
Be aware of and attempt to provide for proper
heating, lighting, and ventilation in physical
education laboratories and classrooms.
Establish a procedure for attending to first
aid and emergency needs of physical education
students.
Structure a filing system for records and report forms used in physical education classes.
Maintain and supply records and information
as requested by supervisory personnel such
as school administrators and the State Department of Education.
Assess and plan for additional physical education, facilities as the need arises.
Establish a system for inventorying, storing,
securing, repairing, and servicing equipment
used in the program.

* The significance level for testing the null hypothesis was set at . 01% with the F-tabular value
equal to 4.00.
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the Y-c - 5 mean.

B. For item 32 there is some type of mean difference shown in

the size and sex effect because the L.S.D. value is less
than the 7 - x mean.

In the last two columns of the instrument, respondents classified the competencies as being either a physical education competency

or a general education competency. The data was hand tabulated and

a chi-square test was used to determine if the competencies were
physical education competencies or general education competencies.

Summaries of tables numbered 4, 5, 6, and 7 are as follows:
Tables 4, 5, 6, and 7 were computed using the Chi-square test.
All competency items with a computed chi- square value over 10.25

were rejected.
Table 4 shows the number of respondents that selected instructional competencies as being physical education competencies. Com-

petencies with a chi-square value under 10.24 were retained as
being physical education competencies.

Table 5 shows the number of respondents that selected mana-

gerial competencies as being physical education competencies. Com-

petencies with a chi-square value under 10.24 were retained as
physical education competencies.

Table 6 shows the instructional competencies that were

rejected as physical education competencies. Shown in column 2 is
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the number of respondents that selected instructional competencies

as being general education competencies, Competencies with a Chisquare value under 10.24 were retained as general education competencies.

Table 7 shows the managerial competencies that were rejected
as physical education competencies. Shown in column 2 is the num-

ber of respondents that selected managerial competencies as being
general education competencies. Competencies with a Chi-square

value under 10.24 were retained as general education competencies.

Table 4. Instruction Competencies.
Computed Chi-Square

Item
Number

Competency

Number of Respondents
Selecting Competency Thtal

as a Physical Ed.
Competency

1

2

Be aware of and become involved in
civic and community activities.
Present an appearance which is appro-

priate for instructors.
3

4
5

6

Adhere to the ethics of the profession
and the institution.
Understand the legal liabilities and
responsibilities of an instructor.
Demonstrate an understanding of, and
an ability to interpret, the physical education program to others, such as students, administration, the Board of
Education, and the community.
Demonstrate an understanding of, and
an ability to interpret, the philosophy
of a physical education program in the
community college to others, such as
students, administrators, Board of
Education, and the community.

Ed.
Chi- Physical
Competency
Square
Null
Value
Hypo the sis

5

85

75.294*

Reject

16

88

58.909*

Reject

8

82

66.781*

Reject

27

84

38.679*

Reject

80

84

0.19048

Retain

70

84

2.333

Retain

Table 4 (continued)

Item
Number

7

Competency

Computed Chi-Square
Number of Respondents
Ed.
Chi- Physical
Selecting Competency Total
Square Competency
as a Physical Ed.
Null
Value
Competency
Hypothesis

Demonstrate an understanding of, and
an ability to interpret, the philosophy
of the comprehensive community college

8

88

72.727*

Reject

12

88

65.636*

Reject

1

86

84.012*

Reject

29

87

38.667*

Reject

31

84

33.4405*

Reject

24

86

44. 698*

Reject

to others, such as students, Board of

8

9

10
11

12

Education, and the community.
Demonstrate an understanding of, and
an ability to interpret and utilize, the
history and philosophy of education in
developing appropriate goals.
Meet state certification requirements
and institutional employment requirements.
Develop, review, and revise, general
objectives for the course.
Develop, write, evaluate and revise,
a course outline in accordance with

needs, objectives, and current trends.
Develop and utilize original instructional materials such as individualized
assignments, transparencies, charts,

Table 4 continued)
Item
Number

13

14

15

16

17

Competency

Computed Chi-Square
Number of Respondents
Ed.
Chi- Physical
Selecting Competency Total Square
Competency
as a Physical Ed,
Null
Value
Competency
Hypothesis

programmed material, video tapes,
bulletin boards, and exhibits.
Be competent in using basic office
machines such as a spirit duplicator,
mimeograph machine, and photocopier.
Develop, review, and revise student
performance goals for the course
based on course objectives, student
needs, and student ability.
Develop, select, interpret, and evaluate on-going methods of measuring
and evaluating students' performance
appropriately based on established performance goals and course objectives.
Develop and utilize an appropriate incentive and evaluation system for student achievement.
Select, develop, and utilize self-evaluation techniques for use by students.

12

85

62. 694*

Reject

30

86

36.465*

Reject

26

87

42.7701*

Reject

25

84

41.441*

Reject

29

83

35.133*

Reject

Table 4 (continued)
Computed Chi-Square

Item
Number

Competency

Number of Respondents
Selecting Competency Total

as a Physical Ed.
Competency

18

19

20

21

22

23

Formulate, utilize and interpret cooperatively with students, procedures
which provide for their participation
in the evaluation of instruction.
Determine group and individual learning experiences based on course objectives and individual student needs,
including appropriate activities designed to meet the objectives.
Develop and utilize methods of student involvement in the planning and
conduct of the course.
Formulate with students acceptable
standards of conduct in physical education classrooms and laboratories
and encourage self-discipline.
Evaluate library holdings of subject
related material and recommended
addition.
Have the ability to recognize, interpret

Ed,
Chi- Physical
Competency
Square
Null
Value
Hypothesis

16

81

52.161*

Reject

26

82

38.243*

Reject

27

83

37.783*

Reject

71

82

1.476

Retain

21

83

46.313*

Reject

19

84

50.298*

Reject

Table 4 (continued)
Item
Number

24

25

26

27

Competency

Computed Chi-Square
Number of Respondents
Ed.
Chi- Physical
Selecting Competency Total Square
Competency
as a Physical Ed.
Null
Value
Competency
Hypothesis

and react to student verbal and nonverbal responses and cues.
Have the ability to utilize a variety
of teaching techniques such as demonstrations, oral questioning,
analogies, gestures, and facial
expressions.
Employ techniques which will enable
students to recognize and understand
differing points of view.
Present material with a variety of
audio-visual approaches, such as

overhead projector, filmstrips, slides,
motion pictures, closed circuit television, film loops, phonograph records,
and tape recorders.
Select, administer and interpret appropriate standardized physical education
performance tests.

20

85

49. 706*

Reject

18

86

53.767*

Reject

20

84

48.762*

Reject

80

83

0, 108

Retain

Table 4 (continued)
Computed Chi-Square

Item
Number

Competency

Number of Respondents
Selecting Competency Total

as a Physical Ed.
Competency

28

Men and women physical education
instructors must have an adequate
background to be able to work in the

76

82

Chi- Physical Ed.
Square Competency
Null
Value Hypothesis

0.439

Retain

college intramural and sports program.

* The significance level for testing the null hypothesis was set as . 01% with the tabulated value
under the acceptable 10.250.

Table 5. Managerial Competencies.
Computed Chi-Square

Item
Number

Competency

Number of Respondents
Selecting Competency Total

as a Physical Ed.
Competency

29

30

31

32

33

34

Assist the college institutions in initiating, maintaining, and improving the
physical education programs.
Assist the institution in the development of the total community college
program.
Organize, direct, advise, and promote
recreational activities related to physical education, such as student intramurals and adult community recreational
activities.
Plan for and obtain necessary instructional materials such as textbooks and
reference materials.
Plan for and obtain equipment and supplies necessary for the conduct of the
class, such as assessing needs, preparing a budget, preparing purchase requests.
Develop and utilize a program using student leaders and class assistants.

Ed.
Chi- Physical
Competency
Square
Null
Value
Hypothesis

13

81

57.086*

Reject

70

81

1.494

Retain

9

82

64.988*

Reject

56

84

3.857

Retain

62

83

5.313

Retain

64

82

3.951

Retain

Table 5 (continued)

Item
Number

Competency

Computed Chi-Square
Number of Respondents
Physical Ed.
ChiSelecting Competency Total
Square Competency
as a Physical Ed.
Null
Value
Competency
Hypo the si s

35

Carry out appropriate disciplinary

71

83

1.734

Retain

36

action.
Implement appropriate procedures
for maximum student use of facilities,
supplies, and equipment for all

14

84

58.333*

Reject

21

82

45.378*

Reject

70

81

1.494

Retain

14

83

57.361*

Reject

37

3,8

39

phases of the program, such as
during class time, intramurals,
extra-murals, and individual recreational periods.
Be aware of and attempt to provide
for proper heating, lighting, and
ventilation in physical education
laboratories and classrooms.
Establish a procedure for attending
to first aid and emergency needs of
physical education students.
Structure a filing system for records
and report forms used in physical
education courses.

Table 5 (continued)

Item
Number

40

41

42

Competency

Maintain and supply records and
information as requested by supervisory personnel such as school
administrators and the State Department of Education.
Assess and plan for additional
physical education facilities as
the need arises.
Establish a system for inventory-

ing, storing, securing, repairing,

Computed Chi-Square
Number of Respondents
Ed.
Chi- Physical
Selecting Competency Total
Square Competency
as a Physical Ed.
Null
Value Hypothesis
Competency
60

81

5.444

Retain

14

82

56.390*

Reject

24

84

42.857*

Reject

and servicing equipment used in the
program.

* The significance level for testing the null hypothesis was set as . 01% with the tabulated value
under the acceptable 10.250.

Table 6. Instructional Competencies.
Computed Chi-Square

Item
Number

Competency

Number of Respondents
Selecting Competency Total

as a General Ed.
Competency

1

2

Be aware of and become involved in
civic and community activities.
Present an appearance which is appro-

priate for instructors.
3

4
7

8

9

Adhere to the ethics of the profession
and the institution.
Understand the legal liabilities and
responsibilities of an instructor.
Demonstrate an understanding of, and
an ability to interpret, the philosophy
of the comprehensive community college to others, such as students,
Board of Education, and the community.
Demonstrate an understanding of, and
an ability to interpret and utilize, the
history and philosophy of education in
developing appropriate goals.
Meet state certification requirements

ChiSquare
Value

General Ed.
Competency
Null
Hypothesis

80

85

0.294

Retain

72

88

2.909

Retain

74

82

0.780

Retain

57

84

8.679

Retain

80

88

0.7272

Retain

76

88

1. 636

Retain

85

86

1.163

Retain

Table 6 (continued)

Item
Number

10
11

12

13

14

15

Competency

Computed Chi-Square
Number of Respondents
General Ed.
ChiSelecting Competency Total
Square Competency
as a General Ed.
N
Null
Value
Competency
Hypothesis

Develop, review, and revise, general
objectives for the course.
Develop, write, evaluate and revise,
a course outline in accordance with
needs, objectives, and current trends.
Develop and utilize original instructional materials such as individualized
assignments, transparencies, charts,
programmed material, video tapes,
bulletin boards, and exhibits.
Be competent in using basic office
machines such as a spirit duplicator,
mimeograph machine, and photocopier.
Develop, review, and revise student
performance goals for the course based
on course objectives, student needs,
and student ability.
Develop, select, interpret, and evaluate on-going methods of measuring and
evaluating students' performance

57

84

8.679

Retain

58

87

8.236

Retain

62

86

6.998

Retain

73

85

1.694

Retain

56

86

10.261

Retain

61

87

7.770

Retain

Table 6 (continued)
Computed Chi-Squart

Item
Number

Competency

Number of Respondents
Selecting Competency Total

as a General Ed.
Competency

16

17

18

19

20

appropriately based on established
performance goals and course objectives.
Develop and utilize an appropriate incentive and evaluation system for
student achievement.
Select, develop, and utilize selfevaluation techniques for use by
students.
Formulate, utilize and interpret cooperatively with students, procedures
which provide for their participation
in the evaluation of instruction.
Determine group and individual learning experiences based on course objectives and individual student needs,
including appropriate activities designed
to meet the objectives.
Develop and utilize methods of student

ChiSquare
Value

General Ed.
Competency
Null
Hypo the sis

59

84

7.440

Retain

58

87

8.236

Retain

65

81

3.160

Retain

56

82

8.234

Retain

56

83

8.873

Retain

Table 6 (continued)
Computed Chi-Square

Item
Number

Competency

Number of Respondents
Selecting Competency Total

as a General Ed.
Competency

22

involvement in the planning and conduct of the course.
Evaluate library holdings of subject
related material and recommended
addition.

ChiSquare
Value

General Ed.
Competency
Null
Hypothesis

62

83

5.313

Retain

Have the ability to recognize, interpret and react to student verbal and
nonverbal responses and cues.
Have the ability to utilize a variety of
teaching techniques such as demonstrations, oral questioning, analogies,
gestures, and facial expressions.

65

84

4.298

Retain

65

85

4.706

Retain

25

Employ techniques which will enable
students to recognize and understand
differing points of view.

68

86

3.767

Retain

26

Present material with a variety of audiovisual approaches, such as overhead

64

84

4.762

Retain

23

24

projector, filmstrips, slides, motion
pictures, closed circuit television, film
loops, phonograph records, tape recorders.

Table 7. Managerial Competencies.
Computed CM-Square

Item
Number

Competency

Number of Respondents
Selecting Competency Total

as a General Ed.
Competency

29

31

36

Assist the college institutions in initiating, maintaining, and improving the
physical education programs.
Organize, direct, advise, and promote
recreational activities related to physical education, such as student intramurals and adult community recreational activities.
Implement appropriate procedures for
maximum student use of facilities,
supplies, and equipment for all phases
of the program, such as during class

-

Square
Value

General Ed.
Competency
Null
Hypothesis

68

81

2.086

Retain

73

82

0.983

Retain

70

84

2.333

Retain

61

82

5.370

Retain

69

83

2.261

Retain

time, intramurals, extra-murals, and

37

39

individual recreational periods.
Be aware of and attempt to provide for
proper heating, lighting, and ventilation
in physical education laboratories and
classrooms.
Structure a filing system for records

Table 7 (continued)

Item
Number

41

Competency

Computed Chi-Square
Number of Respondents
General Ed.
ChiSelecting Competency Total
Competency
Square
as a General Ed.
Null
Value
Competency
Hypothesis

and report forms used in physical education laboratories and classrooms.
Assess and plan for additional physical education facilities as the need

68

82

2.390

Retain

60

84

6.857

Retain

arises.
42

Establish a system for inventorying,
storing, securing, repairing, and
servicing equipment used in the program.

60

CHAPTER V

Conclusions and Implications

Restatement of Purpose

The purpose of this study was to determine the common pro-

fessional training needs, proficiency and managerial requirements
of Oregon community college physical education instructors.

Four tasks were involved in this study:
1.

The construction of a Professional Education Competencies

Instructor Questionnaire for community college physical

education instructors.
2.

Collection of data.

3.

The analysis of data to determine if significant differences
existed among the competencies for community college

physical education instructors.
4.

The factor analysis of data to determine the common professional educational competencies proficiency needs of
community college education instructors.

Restatement of Procedures
The study was accomplished through the construction, validation, and utilization of a professional education competency mailsurvey questionnaire of 42 competencies using a five-point Likert-
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type scale. The 90 respondents rated each competency and classified it as being a physical education competency or a general education competency.

The collected data was analyzed by analysis of variance to test

for differences among mean scores. A test of Least Significance
Difference was administered on four competencies which were

rejected by the analysis of variance. A Chi-Square test was used
to determine if the competencies were physical education compe-

tencies or general education competencies.
Conclusions

A number of conclusions may be drawn from the findings of

this research on the common professional education competencies

of community colleges physical education instructors. The considered judgment of the respondents who are presently teaching com-

munity college physical education classes, regarding the level of
proficiency needed by instructors for each of the 42 competencies,
is one approach to establishing meaningful teacher education pro-

grams designed to prepare professionally competent personnel. The
following specific conclusions are a result of this endeavor.
1.

The mail survey questionnaire containing 42 professional

education competencies with a five-point Likert-type scale

was a satisfactory method of securing data for the study.
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Z.

Generally, the testing of the competency mean scores indicated that the Oregon community colleges were alike in

their responses. The two-way classification analysis was
used to test the hypothesis that there is no significant dif-

ference between sex effect, size effect, or interaction effect
among Oregon community college physical education instruc-

tors. The tests indicate that for the 42 competencies measured, out of 126 possibilities only 4 were rejected.
3.

The 90 Oregon community college physical education

instructors resembled one another in terms of how they
responded to the professional education competencies in

this study.
4.

The common professional education competencies identified

in this study verify that the professional education competencies needed, by community college physical education

instructors should logically be offered in a common teacher
training effort.
5.

The results indicated that factor analysis is appropriate for
developing groupings of common instructional and mana-

gerial professional education competencies that may be

used, as a basis for community college curricular develop-

ment for purposes of training instructors of the type
included in this study.
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6. There is some evidence that the sex effect difference of

community college instructors may be an important variable for future competency studies.
7. Of the 42 competencies tested, 12 were classified as physi-

cal education competencies and 30 were classified as
general education competencies.
Implications

As a result of the rapid growth of the community college move-

ment, several colleges and universities are in the process of developing and improving preservice and inservice programs for the

preparations of community college instructors. Based upon the

preceding review of the literature, the data analysis of this study
and subsequent conclusions, the following implications are proposed.
1.

The commonality that exists among the community college

instructors would indicate that the need for proliferating
courses to accommodate the pedagogical instruction within

general education disciplines seems both undesirable and
unnecessary.
Z.

The common professional education competencies identified

in this study could be applicable for general education,
vocational and adult education instructor competency
guidelines.
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3. The common professional education competence identified

in this study can be used as a source of perfolmance-based
competencies upon which to build curricula.
4. The literature reveals that teacher education institutions

should stress behavioral or performance objectives and/or
a performance-based curriculum when designing or devel-

oping curricula for the professional preparation of

instructors.
5. Overall, the results of the present study should facilitate

future efforts toward the design and development of sound

curricula for community college physical education

instructors.
Suggestions for Further Study.

The following suggestions were made for further study as a
result of findings and conclusions of this investigation.
1.

Had more than 42 competencies been included in the ques-

tionnaire, it is possible that additional factors may have

emerged. The considerations of this possibility raises the
question of whether much of the unexplained variance could

be accounted for by other kinds of factors which might come

from adding other kinds of competencies to the original list
of competencies.
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2. Behavioral objectives, instructional strategies, and evaluation methods should be developed for the appropriate com-

petencies. The developed instructional material should be
evaluated in an experimental setting using a co-variance
de sign or appropriate procedure.
3. Additional studies of community college instructor compe-

tencies should focus on designing and conducting experi-

mental research to contrast the results of traditional
community college instructor preparation against the

results obtained from a performance-based curriculum.
4, The limited amount of literature in the areas of community

college administrators and service personnel competencies
indicate a need for additional studies of these two levels of
education.
5.

The present study does not answer the query whether the
same competency factors and instructor factors would
emerge in another study of professional education compe-

tencies, with different general education instructor samples
other than physical education, within the community college
population.
6.

While the particular finding of the present study may be
restricted to the population in which the data were collected, the method has been sufficiently suggestive to
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warrant its further use in the study of professional education competencies for the curriculum development in other

general education areas,
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APPENDIX A

A STUDY OF THE GENERAL AND MANAGERIAL
PROFESSIONAL COMPETENCIES
OF

COMMUNITY COLLEGE
PHYSICAL EDUCATION INSTRUCTORS

A RESEARCH PROJECT

Division of Vocational, Adult and
Community College Education
Oregon State University

Wendell L. Reeder

76

PROFESSIONAL EDUCATION COMPETENCIES QUESTIONNAIRE
Name

Community College
State
INSTRUCTOR QUESTIONNAIRE

The Professional Education Competencies of Community College
Physical Education Instructors

Purpose of
The purpose of this questionnaire is to seek your
Questionnaire: assistance in providing information which will be
useful in the development of curriculum for colleges
and universities seeking to offer relevant teacher
education courses and programs for community college physical education instructors.
INSTRUCTIONS FOR COMPLETION OF THE QUESTIONNAIRE
A. This questionnaire contains professional education competencies

for community college physical education instructors. You are
being asked to indicate the level of proficiency YOU FEEL is
NECESSARY for each competency in relation to YOUR JOB,

B. 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 primarily concerned with how YOU FEEL
about the competencies needed by community college physical
education instructors.

C. For each item please circle the rating (1,2,3,4, 5) which most
closely represents YOUR FEELING. If your exact feeling is not
found in one of the choices, pick the one which comes closest to
your true feeling. Please mark an X in the appropriate column
indicating if the competency is a physical education competency
or a general competency that might apply to many disciplines.
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Here is an example:

a)

Ti
a)

What proficiency must you have in your
work as a physical education instructor
in the ability to:
1.

Carry out appropriate disciplinary

4.3
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krd
0
0
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action.

This person, in making the "5" rating,
felt that his job required complete
proficiency with this activity, This
competency is not unique to physical
education, therefore, an X was
placed in the general competency
column.
QUESTIONNAIRE
a)

--,

.0

What proficiency must you have in your
work as a physical education instructor
in the ability to:
INSTRUCTIONAL

Be aware of and become involved
in civic and community activities.
2. Present an appearance which is
1.

appropriate for instructors.
3. Adhere to the ethics of the profession and the institution.
4. Understand the legal liabilities and
responsibilities of an instructor.
5. Demonstrate an understanding of,
and an ability to interpret, the
physical education program to

z

k
a)

and an ability to interpret, the
philosophy of a physical education
program in the community college
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;-I
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others, such as students, administration, the Board of Education,

and the community.
6. Demonstrate an understanding of,
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0

bA

73

o

o

to others, such as students, administrators, Board of Education, and

0

4

8

(11

the community.
7.

Demonstrate an understanding of,
and an ability to interpret, the
philosophy of the comprehensive
community college to others, such
as students, Board of Education,
and the community.

8. Demonstrate an understanding of,

1

2

1

2

3

4

1

2

3

4

5

1

2

1

2

3

1

2

3

4

5

1

2

3

and an ability to interpret and
utilize, the history and philosophy
of education in developing appropriate goals.
9.

10.

11.

Meet state certification requirements
and institutional employment requirements.
Develop, review, and revise, gen.eral objectives for the course.
Develop, write, evaluate and revise
a course outline in accordance with
needs, objectives, and current
trend s.

12.

Develop and utilize original instructional materials such as individualized assignments, transparencies,
charts, programmed materials,
video tapes, bulletin boards, and
exhibits.

13.

Be competent in using basic office
machines such as a spirit duplicator,
mimeograph machine and photocopier.

14.

Develop, review, and revise student
performance goals for the course
based on course objectives, student
needs, and student ability.

79
q.)

q.)

1.)

0

ct?

0

0
0

15.

Develop, select, interpret, and

0

6

0

0

0
0

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

1

2

3

4

5

1

2

3

4

5

1

2

3

4

evaluate on-going methods of measuring and evaluating students'
performance appropriately based
on established performance goals
and course objectives.

16L Develop and utilize an appropriate
incentive and evaluation system
for student achievement.
17.

Select, develop, and utilize selfevaluation techniques for use by
students.

18.

Formulate, utilize and interpret
cooperatively with students, procedures which provide for their
participation in the evaluation of
instruction.

19. Determine group and individual

learning experiences based on
course objectives and individual
student needs, including appropriate activities designed to meet the
objective s.
20. Develop and utilize methods of

student involvement in the planning
and conduct of the course.
21. Formulate with students acceptable

standards of conduct in physical education classrooms and laboratories
and encourage self-discipline.
22. Evaluate library holdings of subject

related material and recommended
addition.

(tt

rct

0

-g

()

44

0
(1)

80
av

.0.1
ro

4.,
Xi

4

23. Have the ability to recognize, interpret and react to student verbal and
non-verbal responses and cues.
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26. Present material with a variety
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27. Select, administer and interpret
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5

1
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5

5

view.

of audio-visual approaches, such
as overhead projector, filmstrips,
slides, motion pictures, closed
circuit television, film loops,
phonograph records, and tape
recorders.
appropriate standardized physical
education performance tests.

28. Men and women physical education
instructors must have an adequate
background to be able to work in the
college intramural and sports pro.,
gram.
MANAGERIAL

29. Assist the college institutions in

initiating, maintaining, and improving the physical education program.

""4
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1

25. Employ techniques which will enable students to recognize and
understand differing points of

ill

^4

41)

4

24. Have the ability to utilize a variety
of teaching techniques such as
demonstrations, oral questioning,
analogies, gestures, and facial
expressions,
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30. Assist the institution in the develop-
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34. Develop and utilize a program using
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35. Carry out appropriate disciplinary
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4

5

1
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merit of the total community college
program.
31.

Organize, direct, advise, and promote recreational activities related
to physical education, such as stu-

dent intramurals and adult community recreational activities.

32, Plan for and obtain necessary in-

structional materials such as textbooks and reference materials.
33. Plan for and obtain equipment and

supplies necessary for the conduct
of the class, such as assessing
needs, preparing a budget, preparing purchase requests.

student leaders and class assistants.

action.

36. Implement appropriate procedures
for maximum student use of facilities, supplies, and equipment for
all phases of the program, such as
during class time, intramurals,
extra-murals, and individual recreational periods.
37. Be aware of and attempt to provide
for proper heating, lighting, and
ventilation in physical education
laboratories and classrooms.
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38. Establish a procedure for attending
to first aid and emergency needs of
physical education students.
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39. Structure a filing system for records
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o
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C.)

and report forms used in physical
education courses.

40. Maintain and supply records and
information as requested by supervisory personnel such as school
administrators and the State Department of Education.

41. Assess and plan for additional physical education facilities as the need

3

1

arises.

42. Establish a system for inventory-

ing, storing, securing, repairing,
and servicing equipment used in
the program.
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FROM:

(Name)

SUBJECT:

Po sition)

(Institution)

Suggested revisions to Professional Education
Competencies Instrument
SUGGESTED REVISIONS

Item No.

SUGGESTED ADDITIONS
(new item s)

SUGGESTED DELETIONS

Item No.

NOTE: If additional space is needed, please attach sheet to this
memo.

84

APPENDIX B

Letter to Instructional Deans

Dr. Lewis Case
Dean of Instruction

October 27, 1972

Lane Community College
4000 East 30th Avenue

Eugene, OR 97405

Dear Dr. Case:
My research is currently underway at Oregon State University to
determine the professional educational competencies needed by community college physical education instructors.

At this point it is necessary for a jury of experts to be selected from
Oregon community college physical education instructors. I would
greatly appreciate your recommendation of a member of your department of physical education to serve on the jury.
Please be assured that I am well aware of the demands on you and
your staffs time and am very appreciative of your professional
assistance.
Thank you again for your cooperation.
Cordially,

/s/ Wendell L. Reeder
Wendell L. Reeder
Dean of Academic Affairs
Clackamas Community College
19600 S. Molalla Avenue
Oregon City, OR 97045
WLR:saw
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APPENDIX C

Letter to Jury of Experts

Mr. James Puckett

November 3, 1972

Mt. Hood Community College
26000 SE Stark

Gresham, OR 97030
Dear Mr. Puckett:
My research is currently underway at Oregon State University to
determine the professional education competencies needed by community college physical education instructors.
I have written to each of the Oregon community college instructional
Deans asking for their recommendation of one of their physical education staff members to serve on a jury of experts for physical
education.
Your Dean has informed me that you have been informed of your
selection and have agreed to serve on the jury.

I am well aware of the demands on your time and am very appreciative of your professional assistance.

Please find enclosed instrument.
Thanks again for your cooperation.
Cordially,

/s/ Wendell L. Reeder
Wendell L. Reeder
Dean of Academic Affairs
Clackamas Community College
19600 S. Molalla Avenue
Oregon City, OR 97045
W LR: saw

Enclosure
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APPENDIX D

Letter to Respondent
Dr. Sidney Andrews
Associate Professor Physical Education
Central Oregon Community College

December 1, 1972

College Way

Bend, OR 97701
Dear Dr. Andrews:

My research is currently underway at Oregon State University to
determine the professional education competencies needed by community college physical education instructors. All of the Oregon
community colleges are participating in the study, Your college
administration, as well as the appropriate state agencies, has been
contacted and have given their support to this research. The data
you provide will have implication for curriculum development relative to the preparation of community college physical education
instructors.
I am aware of the demands on your time and am very appreciative
of your professional assistance. The enclosed questionnaire takes
only a few minutes to complete and should be returned in the enclosed
self-addressed, stamped envelope. Your early response by December 15, is appreciated.
41010....T

Although names of respondents will not be identified in the final
report, a summary of the findings will be made available to all participants.
Thanks for your cooperation.
Cordially,

/s/ Wendell L. Reeder
Wendell L. Reeder
Dean of Academic Affairs
Clackamas Community College
19600 S Molalla Avenue
Oregon City, OR 97045
WLR: saw
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APPENDIX E

Approval Request

November 3, 1972
Dr. Donald K. Shelton.
Executive Secretary
Oregon Community College Association.
1201 Court Street NE

Salem, OR 97301
Dear Dr. Shelton;

The research proposal that I previously received your verbal
approval for is currently underway at Oregon State University. The
purpose of the study is to determine the professional education competencies needed by community college physical education instructors
The following Oregon community college physical education instructors have been selected for a jury of experts committee. Each instructor was recommended by his respective instructional Dean and
was selected from the total list of recommendations,
Dale Bates
Jack Brown
Dr. William McDonald
Dr. Ward Paldanius

Carol Peterson
James Puckett
Thanks again for your assistance,
Cordially,

/s/ Wendell L, Reeder
Wendell L. Reeder
Dean of Academic Affairs
Clackamas Community College
19600 S Molalla Avenue
Oregon City, OR 97045
WLR:saw

Southwestern Oregon
Clatsop
Portland
Chemelceta

Clackamas
Mt. Hood
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APPENDIX F

OCCA

Oregon Community College Association
1201 Court Street N.E.
Salem, Oregon 97301
Telephone 378-6000
January 5, 1973

TO RECIPIENTS OF THIS QUESTIONNAIRE:

Mr. Lee Reeder requested approval of the Oregon Community
College Association to conduct research and seek information from
Oregon community college personnel in accordance with the OCCA
Policy Code on research projects.
Accordingly a review committee composed of James Puckett, Mt.
Hood Community College; Bill MacDonald, Portland Community
College; and Carol Peterson, Clackamas Community College reviewed the proposal and the questionnaire.
Based upon their review, the Committee recommends approval of
the study by the Oregon Community College Association and encourages participation in this study by physical education personnel in
Oregon community colleges.
Sincerely yours,

/s/ Donald K. Shelton
Donald K. Shelton
Executive Secretary
DKS :m s

Enclo sure
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APPENDIX G

Community Colleges Participating in the Study

Instructional
Oregon College
1.

Blue Mountain

Dean

Address

Ellsworth Mayer

2411 Garden Ave, NW

2. Central Oregon

David Habura

Chemeketa

Dale Pinckney

3.

4. Clackamas

Wendell Reeder

5. Clatsop

Paul See

6.

Lane

7. Linn-Benton

Dr. Lewis Case
Dr. Robert Adams

8. Mt. Hood

Dr. Leo Marlantes

9. Portland

Dr. Leonard Gal-mire

Pendleton, OR 97801
College Way
Bend, OR 97701
4389 Latter Dr, NE
Salem, OR 97303
19600 S Molalla Ave.
Oregon City, OR 97045
16th and Jerome
Astoria, OR 97103
4000 East 30th Ave.
Eugene, OR 97405
Box 249

Albany, OR 97321
26000 SE Stark
Gresham, OR 97030
12000 SW 47th Ave.

Portland, OR 97219
10.

Rogue

11. Southwest. Oregon
12.

Treasure Valley

13. Umpqua

Glen Nielsen

3345 Redwood Hwy

Dr. John Rul&fson
Edwin Haynes

Grants Pass, OR 97526
Coos Bay, OR 97420
650 College Blvd.
Ontario, OR 97914

Leo Crisman

Box 967

Roseburg, OR 97470
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APPENDIX H

Distribution of L, S.D. Values for Rejected Hypothesis.

Competency
Item Number
12

Variable

Mean

LSD
Mean

1-2
1-3
1-4

.43168
.87607
.16957
.87607
.60122
.27485

.00241
.00224
.00264
.00107
.00146
.0013

.58120
,63464
.94152
.05169
.36032
.30263

.00288
.00267
.00315
.00127
.00175
.00155

.91451
.027780
.27485
.94231
.63968
.30283

.00249
.00231
.00273
.00110
.00152
.00134

2-3
2-4
3-4
23

1-2
1-3
1-4
2-3

2-4
3-4
31

1-2
1-3
1-4

2-3
2-4
3-4
32

1-2
1-3
1-4

2-3
2-4
3-4

.25209
.36111
1.18128
.10898
.92915
.82017

Means are different if LSD value is less than x

.00254
.00236
.00278
.00112
.00154
.00136

x mean.
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