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. INTRODUCTION

Dynamic and rapid changes have taken place in our society within the last
decade and the future promises an ever increasing rate of change. Many of these
changes which are influencing our culture'are attributed to the rapid advance-
ments in our technology (47:25) (10:208) (23:2-5). Industry represénfs one of
the major elements of.éur t;éhﬁéiééicai'society and as such must.be recognized
as a major societal institution which should be understood by fhose in education
and, most particularly, by the teacher of industrial arts.

It may be stated that almost without exception, leaders in the field of
industrial arts education have been in agreement for the last fifty years that
industrial arts should consist of a study of industry, and that since indus-

~ trialization is a major factor in éur society, it should be included as a
segment of general education. Although this philosophy of industrial arts has
been generally accepted, it is alsc recognized that teachers who are being
prepared for the public school systems and who will be responsible for the
development of understandings and concepis about industry in their students
are largely oriented to the technical and manipulative aspects of their field.
It is imperative that teacher education institutions reorient their philosophy

and curriculum to effectively prepare their graduates to interpret more broadly

the total concept of industry as it exists and functions in our society.

The Problem

Most college students who are preparing to become industrial arts
teachers, in general, have had very little if any exposure to or direct
experience with the complex organization and processes of contemporary indus-

trial technology. Teachers who are to be responsible for interpreting and




giving meaning and understanding to public school students of the many complex
phases of industry need to be exposed to industry at a level.which will provide
opportunity to gain insights and acquire those broad concepts about industry
which will enable them to interpret effectively the social, economic, psycho-

logical, technical and organizational concepts of American industry. Such

experiences are not presently a prerequisite for admission inta professional
industrial arts teacher education curriculums, nor are there frequently found
any formally-organized college courses designed to develop in the mind of the
prosrective teacher'an integrated framework of concepts necessary for under-

standing our industrial techmnology.

Purpose of the Study

The Directed Field Study program as conceived and carried out in this
study has been concerned with two major aspects of the problem of preparing
industrial arts teachexs who are capable of adequately fulfilling their re-
sponsibility in the public school.

The first aspect of the study has been to develop the model and corpus

of materials for a program which can be implemented in an undergraduate teacher

education curriculum through which the teaching candidates may be exposed to
the broad operative structure of industry. An essential ingrediemt of this
ekposure is the utilization of resource personnel from other educational dis-
ciplines, from business and from industry, who can provide information and
first-hand knowledge in such areas as: industrial sociology, history of indus-
try and labor, industrial psychology, industrial organization and management,
economics and labor. The importance and need for this has been emphasized by
Olson (85:236) Evans (63:31) and others in a number of studies and articles
during the last few years.

The second important cognitive aspect of the program is concerned with




the inductive development of the students' awareness and understanding of the

broad integrated conceptual framework of American industry. This conceptual
framework, which each student is able ta develop will enable the prospective
teachers to present a more meaningful approach to the comprehensive interpreta-
tion of the industrial-technological fabric of our culture to public school
students in the classroom. This identification of a conceptual structure as
proposed by Phenix (71:140) Bruner, Goodnow et. al. (12:12-13), and Kaplan
(28:48) should provide the future teacher with a fundamental basis for a less
restricted and less purely technically oriented approach to the selection of

instructional content.

Objectives of the Study

The following specific objectives of the study were identified to
accomplish the purposes of the project described in the problem under
investigation.

1. To develop, refine and describe in procedural form a curricular model
for a directed field experience in industry that would have the
following distinctive features:

a. The integrated utilization of specialists from other educational
disciplines and industry

b. A structural conceptualization of the nature and organization of
American industry.

2. To develop and produce the following materials for use in replicating
a similar program in other industrial arts teacher education
institutions:

a. A college instructor's guide to the program
b. A student workbook
c. A guide for personnel in industry who would be working with a

program of this type




d. A selected list of text materials and resources essential for the
proper conduct of the program.

3. To identify a body of commonly recognized key concepts relating to

industrial technology which industrial arts teachers need as a structure
to guide their teaching.
4. Development of a test of understanding of andustrial concepts.

The guides and materials produced as a result of the experimental develcp-
ment, evaluation and review of the program over the two year period will be
found in Chapter III of this report. Much of the detailed information collected
and developed for use by college instructors and students because of its nature
and quantity has been assigned to the appendix rather than made a part of the

|
i
body of this report. |
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| REVIEW OF RELATED RESEARCH AND LITERATURE

The fundamental premise upon which industrial arts was established as a
subject in the school curriculum has been the study and interpretation of indus-
try. This has been a primary concern of industrial arts teacher educators for
the last half century. Richards in 1903 referred to the content as ''the
elements of industries fundamental to modern civilization, and to the develop-
ment of insights into the basic industries of our time" (7:24). Since 1903
mmerous studies have shown a consistent emphasis upon the development of an
understanding of industry as one of the primary cbjectives of this curriculum
area (44:11-15).

Although the industrial arts profession has been aware of the vast
technological changes taking place in our society, there has been little change
in .isis in the curricular structure or in the approach to the preparation
of teachers. This observation is made by Hostetler in the Washington Conference
Report (44) in his statement:

The first 50 years of the present century produced the most
spectacular technological growth in the history of our country.
Fifty-eight percent of the people industrially employed today are
working at jobs that did not exist 50 years ago. Automobiles,
airplanes, refrigerators, radio, television sets--just to name a
few--are products of the first half of the century. While the
technological changes have been phenomenal, industrial arts educa-
tion which, according to Bonger, "is a study of these changes' has
progressed at a much slower pace (44:11).

The post World War II study by Warner and others (91) and the more recent
study by Olson (85) represent the first proposed new departures in curriculum
structure. These studies, in addition to proposing a new structure based on

categories of industries such as: communications, transportationm, manufacturing,

power, construction and industrial management, also place more emphasis on the
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total study of industry. These studies are reflective of a new philosophy and
approach but still leave the problem of how to prepare teachers to implement the
philosophy largely unanswered. The historical study by Sredl (87:280) draws
attention to the fact that there are two differing philosophies evident in the
field of industrial arts, one based primarily upon an analysis of content
largely oriented toward a study of operations and processes, and the other based
upon a concern with the general education contribution which can be made to our
society. This latter philosophy is reflected in the content and approach sug-
~gested by the Warner and Olson studies and the monograph by DeVore (95). Sredl
further points out that the philosaphy and objectives deriving from a materials
and occupations-oriented point of view seem to ﬁave dominated the field. This
influence accounts for the technically-oriented approach from which most indus-
trial arts teacher education programs have been developed. This emphasis has
caused industrial arts personnel in the past to be prepared for teaching pri-
marily the manipulative aspect of their work with very little attention given to
the holistic structure and organizational elements of industry and the other
understandings which contribute to the general education of the student.

In spite of the diverging philosophies mentioned, leaders in the field
have come to a fairly general agreement on the stated objectives for industrial
arts. The four objectives arrived at during the Washington Conference in 1960
(44:19) were used as a basis for this study. These objectives are:

1. To develop in each student an insight and understanding of industry
and its place in our culture.

2. To discover and develop talents of students in the technical fields
and applied sciences.

3. To develop technical problem-solving skills related to materials and
processes.

4. To develop in each student a measure of ski % in the use of the
common tools and machines.

The primary purpose in developing the teacher education curricular model




represented in this report has been to strengthen th~ prospective teachers'

ability to interpret industry as it actually exists as referred to in the first

; objective.

i Industrial Arts Teacher Preparation

The problem and need for preparing industrial arts teachers to interpre:
industry in a comprehensive manner has been recognized for several years but
there has been little evidence, until recently, that any positive steps are
bsing taken by teacher educators to revise their practices to accomplish this
(2:106).

The shortcomings of the general industrial arts curricular offerings
throughout the country as reflected in the curricular guides being used in the
various states are pointed out by Schmitt in the report resulting from the
national survey carried out by the U. S. Office of Education (46:66) when he
states: -

The instructional topics emphasized most for industrial arts were
those dealing with; (a) project planning, (b) hand tool techniques and
machine processes, (c) technical information dealing with properties of
materials and industrial processes, and (d) occupational information.

Less emphasis is placed on topics that relate to modern industrial
developments and problems such as automation, jigs and fixtures and
other mass production devices, consumer problems, new products and
processes, .... and human relations.

As a result of this investigation and analysis of instructional content,
a number of recommendations were made which are of significance to the nature of
the program as developed for this study. Schmitt states:

Instructional content as taught in the industrial arts laboratory
should relate more directly to modern industrial developments and the
basic problems of industry.... What the student does in the industrial
arts laboratory ought to be related to the significant technological
problems such as mass production, improvement of product design,
research and development, new machines and processes, uses for new
materials, labor utilization, management, automation, safety and
communications (46:68-69).

Clearly, the outdated and narrow content reflected in the survey and the
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recommendations made call for a radical new emphasis and approach to the
preparation of teachers if the recommendation is to be implemented.

Almost twenty years ago Wilber (78:22) in his report to the American

Vocational Association on the various qualifications and experiences which an
industrial arts teacher should have, commented:

But what is the purpose of this technical preparation? Is it to
develop our prospective teachers to a point where they can go out and
transmit these skills to others? The end result must be to bring these
young men to a point where they can. interpret our. industrial civiliza-
tion to their students. How well this is being done is a question. A
considerable number of men are probably being graduated who have never
been employed in a manufacturing industry. They know little if any-
thing about industrial organization, labor union activities, time and
efficiency studies or production practices. Somewhere in the program
they must be givsn this very essential information.

The concern for the manner in which industrial arts teachers are being
prepared and the type of informetion and experiences which they should receive
in their pre-service educational program has not been confined to those within
the profession. Brasted, director of the education department of the National
Association of Manufacturers, in addressing a national convention of the
American Industrial Arts Association in 1950 on the subject stated:

Industrial arts teacher training, at least on the undergraduate
level, should be conducted in close cooperation with industry. Stu-
dent teachers should have an opportunity to develop their own skills
to the maximum by actual work in industry. They should have an
opportunity to get a clear working understanding of industrial
organization, management, and operation. Teachers of industrial arts
need a realistic knowledge of the conditions their students will work
under when they leave school; they need to know, first hand, about
labor management problems. They must know the facts about production
requirements and industrial economics, and about labor regulations
and labor laws (93:4).

Pursuing this point further, Brasted emphasized the need for extending
the education of industrial arts teachers beyond the undergraduate level in his
comment :

Industry and education need to get together at the teacher
training level. And this close contact should continue after the

students assume their teaching, supervisory, or teacher-training
jobs, not only for the purpose of maintaining skills and to keep
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abreast of constantly changing manufacturing practices, occupational
information and employment needs, but also that teachers may be con-
stantly alerted to the total industrial-economic structure of the
nation (93:5).

Wide-based support for the ideas presented in the foregoing statement
would be forthcoming from industrial arts teachers and supervisors from the
evidence obtained in the state-wide study of the in-service education needs and
interests of industrial arts teachers by Hastings (83:146). Teachers expressed
a high degree of interest in a course or program which would allow them academic
credit for study and time devoted to investigating current industrial technology.
Unfortunately, colleges and universities have shown little interest in the past
along these lines as evidenced by the lack of such courses or opportunities
available to teachers. Certainly there are advantages in such cooperative
efforts both to the educators and to industry as reflected in the statement of
the National Association of Manufacturers Educational Advisory Committee (37)
which has a bearing on this study.

Many teachers, while recognizing industry as vital in the world
in which they iive and about which they teach, have little or no
knowledge of industrial problems OF +he contributions of industry to
public well being beyond what they have learned from books. To them,
production lines, inventories, amortization labor relations, risk
capital and even industrial competition are abstract terms. The
unfamiliarity of educators with what industrialists are doing and are
trying to do undoubtedly is as great as industry's awareness of
education's problems, objectives and accomplishments.... it is largely
educators who appraise for young people the social systea they are
about to inherit. If the appraisal of industry is to be based on
sound knowledge, actual observationms, and shared experience, industry
must maintain a continuous open house to education and make its hos-
pitality evident and sincere (37:20).

Some eight years later, the Minnesota Plan for Industrial Arts Teacher

Education (34) was structured from a thorough study and development of basic

assumptions related to the critical areas of concern to the industrial arts
teacher according the the following categories:

1. Assumptions related to the social, economic and technological

forces at work.




|
|

2. Assumptions relating to educationm, including teacher education.

‘3. Assumptions relating to general or liberal education.

4. Assumptions related to industrial education.

In,thiS'last.category.one of the key assumptions having direct relation
to the current -study states: B

As a part of their training,'industrial arts teachers will be
required to have more direct work experiences in industry. This
will be supplemented by planned. and organized visits .to industry as.

a part of the curricular program (34:25).

Many of the other assumptions made in this study also bear significantly on the
general purpose of this program but do not.point so directly to the kind of"
eiperience;for undergraduate .majors as.provided for in the program herein
described.

The competencies needed by the induStrial arts teachers of the future also
received careful examination in the Washington Conference report. Specifically,
it was recognized that industrial arts teachers must become professional students
of the technological aspect of our culture. Not only must they be aware of the-
applications of mathemafics and'éciencewbut they must also become well oriented
in‘the soéial and behavioral sciences with particular emphasis upon.économic and
industrial histbry and geography, industrial sociology and industrial psychology.
A particularly significant observation as it relates to the Directed Field Study
Project is contained in the following statement by Karnes:

Study here mist involve a great .deal more.than simply delving into
books and research reports. The kinds of competencies engaged here can
be achieved in large part through study -in.the school sense but genuine
insight and competence demand that the industrial arts teacher have
actual experience in the technological aspect of the culture (44:59).

An examination of research reported in the area of student teaching, the

area where the Directed Field Study as a professional laboratory experience

belongs, in the Review ggiﬁducational-Research, The Encyclopedia. of Educational

Research, Gage's Handbook of Research on Teachiggé and yearbooks.of The
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Association of Student Teaching, revealed no studies having a direct relationship
to this.study. The literature of the field however, reflects a growing concern
for the need to experiment with new kinds of experiences for the student teacher
and to make more.provision for individual differehces (40:49-50).

The Field Study Project is an organized effort to overcome these two
major criticisms directed at the student teaching experience as it applies to
industrial arts teacher preparation.

Considerable guidance in the planning and development of the Field Study-
was obtained from the results of research conducted in the behavioral science

field using field studies and experiments.(19:Ch. 2-3-10).

Study of Industry as Basis for Curriculum

More recently there have appeared, in professional journals and confer-
ence papers, a number of encouraging proposals for ~he revision of the content
and curriculum structure of industrial arts. Swanson (3:54) summarizes these
proposals for the study of industry into three broad categories.

1. A division into its functional parts.

2. A division by principal products, services and/or materials.

3. A study of the forces generated by industry.

There is yet a further dimension to the question of how industrial arts
teachers should be prepared as shown in the examination of the subject by Brown
(58:13) wherein he points out that thére;exist.two ideas for an instructional
program within the industrial arts concept. The first sees the function of
industrial arts as the interpretation of industry. The second identifies indus-
trial arts as the study of technology.

It should be noted that it was not the concern of this study to attempt
to develop a total curriculum structure. It was important, however, in develop-

ing the program being reported upon to take cognizance of differing
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philosophical views. This was necessary in order to create the type of teacher
education experience which would enable the graduate to implement better the.on-
going program and hopefully modify and adapt it to the prevailing philosophy of
indu;trial arts as it develops.in the future.

A number of studies representative of the various viewpoints were
examined and the pertinent points extracted fdr use. Studies that proposed the
study of industry as a primary basis for content included those by Swanson,
Face and Flug (3:60-72), which is concerned with a conceptual framework. The
study by Stadt (88:90) presents a critical analysis of other studies and sug-
gests a proposal for the study of the forces influencing industry rather than
a total curriculum pattern of study. The article by Bateson and Stern
(57:3-16), based upon the research study completed by Stern (89), jdentifies
the basic elements which are considered to be common to all industries, namely:
research, product development, planning for production, manufacturing; and
servicing of industrial products. Drawing upon the judgements of a large
number of management consultants and a screening of commonly accepted texts,
Stern attempted to describe the major elements of goods-producing industries in
what might be referred to as conceptual statements. . .No attempt was made,
however, to show how these elements of industry might be structured or inte-
~grated into a meaningful learning experience for students aware of these
elements.

The research by Blomgren (81) centered on four critical areas of know-
ledge considered important to the proper understanding of industry. These. were
identified as:

I. Historical Development of American Industry

II. Labor Force and Organization in American Industry
I1I. Managing American,Industry

IV. Technology of Production in American Industry
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From the content outline developed around these four areas, a test of
understanding of American industry was constructed and validated. This test was
used as a pre-post test evaluation instrument in this program to attempt to
assess the gain in understanding of industry by the students participating in
the program. A similar study which made an analysis of the industrial management
concepts which have implication for industrial arts education was completed by
Larsen (84). Management-concept statements were derived in the following cate-
gories: personnel management, the functional organization, research and
development, management trends, and international management development. From
the categories mentioned twenty-eight selected principles of industrial manage-
ment were derived. The use of conceptual statements to give meaning and under-
standing to industrial management are.very similar, in many respects, to the
conceptual statements resulting from this investigation as shown in Chapter III
and Appendix G.

While Larson's study represents a very thorough examination of industrial
management, the conclusions-and recommendations are directed toward the public
school program and only indirectly at the problem of preparing the industrial
arts teacher to carry out the recommendations made in the study. Two recommen-
dations are significant, however, as they relate to the purpose of this project.

It is recommended that the teacher education institutions and/or
the professional organizations in industrial arts accept the respon-
sibility for establishing pilot model programs in industrial arts

 education. Such experimental programs are needed in order to test

new ideas such as utilizing industrial management concepts in

instruction. -

The teacher education institutions should be cognizant of the need
to prepare teachers with some background in industrial management con-
cepts. It may be partially true that teachers will tend to teach the
way they have been taught. Without such a background it is difficult
for teachers to go beyond teaching the manipulative aspects of
industry (84:309).

Other writers such as Carroll (62:22), Hackett (66:25-28), Evans (63),

and Schorling (74) all refer to the body of instructional content represented
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by our vast industrial technology and the imperative need for ordering this
content around an organized structure that may be taught.in a meaningful manner.
Evans (63) differentiates the approach and emphasis which should be made in this
content for industrial arts in his statement:

Rather, industrial arts general education should turn for its
content to the industrial sociologist, the economist, the industrial
psychologist, the industrial anthropologist, the specialist in indus-
trial organization, the specialist in labor management relations, etc.

A specialist in industrial engineering should be included, but he

should not be a man who is employed as an industrial engineer. Rather

he should be (as should ail of the other subject-matter experts on the

team) a person who makes his life work to study, rather than practice

his speciality. These people will not be concerned with the minutiae

of daily operating decisions. Rather, they will be concerned with the

structure of industry and the identification of principles of indus-

trial 1ife. It is this structure and these principles which should

make up the content of industrial arts general education (63:31).

It is this interdisciplinary approach referred to in the previous state-
ment which contributes most to the development of industrial arts content which
will give it a character more truly general-educational in nature and represen-
tative of its stated goals and purposes. It is along these lines that those.who
envision a curriculum structure based upon a study of technology are in most
agreement.

The two published monographs (95) (96) and the conference paper by DeVore
(94) provide a further extension and exposition of the philosophical position
held by Olson and others. DeVore's writings have endeavored to establish the
content of technology as an intellectual discipline which can. provide the basis
for a curriculum structure having internal stability with external flexibility
enabling it to adapt to change. DeVore.views such a curriculum as composed of
two major elements: the technical element and the social-cultural element. The
technical element would then be subdivided into production, communications and
transportation as the three major areas of study within the industrial arts

curriculum. Each of the technical areas would also be considered as having

common elements such as management, research, fabrication, product processing,
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and materials working (94:20-27).
The support for the approach and structure proposed is thoroughly
documented from an extensive research in the general fields of curriculum and

philosophy. DeVore observes that a structure is not a curriculum (94:17). It

is at this point that progress in the direction proposed has been stymied. The
approach outlined draws heavily upon a conceptual view of industrial technology
and therefore represents a fusing of the philosophical basis of curriculum
development and the taxonomical technical analysis necessary, in the long rum,
to produce a universally applicable curriculum.

It is regrettable that implementation of more of the curriculum structure
and concepts proposed have not been possible at this point. Without pilot try-
out of these ideas, acceptance and wide adoption will be exceedingly . slow as
pointed out by Rogers (41:305-314) since it represents an educational innovation.

A publication resulting from the combined study and efforts of a committee
appointed by the Association of Consulting Management Engineers (4) was extremely
valuable at a number of points in developing the program. This publication was
developed to clarify concepts regarding the organization and responsibility of
management in industrial establishments. No other source was found which pre-
sents the information regarding the basic elements and functions in an industrial
or business establishment so concisely and‘diagrammatically. While much of the
information contained in this source is more detailed and extensive than could
be used by the industrial arts teacher, it does establish a very comprehensive
framework upon which he can develop his concepts and instruction.

Two other federally-funded, large-scale research projects currently
underway need to be recognized at this point for their relevance to the work
conducted in this program. The Stout State University project was- started prior
to the approval of this proﬁect but the nature of its work was not known. A

review of the first report from the project (82) reveals that their project was
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directed toward the development of a conceptual structure of American industry
under the three principal headings of: production, management organization and
’service. While there are no published results from this study yet available, it
is evident that several categories or elements of industry are being identified
for study similar to those being used in the Field Study. In identifying con-
cepts about Amevican industry in the Stout State study, the preliminary informa-
tion available seems to place emphasis upon a taxonomical analysis of industrial
operations, materials and processes. However, the procedure for determining
these is not described. Attention in this study is also directed toward con-
cept identification with major emphasis being focused on the organizational and
management phases of industry as investigated in the study by Larsen (84).

A review of some of the pilot curriculum materials produced as a result
of the project, and an examination of the total plan to be carried out in the
Stout program would seem to indicate that the curriculum structure and materials
being produced hold real promise for providing a new posture for industrial arts
in the future.

It is gradually being recognized that a study of many separate types of
industries, such as metals or ceramic industries, cannot be justified if they do
n;t add substantially to an understanding of modern industry (88:6). Students
can gain a better understanding of industry if they understand principles which
are common to all industries. It is becoming widely recognized that generaliza-
tions and principles which can be transferred to different situations are more
valuable to the learner than specific manual skills. Commenting on this,
Drucker states:

.... The new skill is not manual, it is not & knowledge of tools or
of materials. It is partly technical and partly theoretical: knowledge
of principles and processes. Partly it is social: skill in the organi-
zation of men for work in a close group and in fitting together their

operations, their speeds and their abilities (17:23).

In analyzing various industries for implications to determine curriculum
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content, Olson found that certain elements seemed to be common to all industries.
They have patterns such as using or producing materials, processes, products,
power machines and people. They also included research, engineering, marketing,
management and maintenance divisions (85:98). When analyzed these and other
elements could reveal content. He summarized his views regarding the use of
common elements of industry for the identification of industrial arts content
this way:

Because industries of all kinds have common elements, common
denominators as it were, these too may be used as a .... source in
_curriculum construction .... The use of such components as units or

blocks of content is particularly suitable in studies intended to

search out concepts, principles, theories and practices which

characterize industry broadly and generally (38:258).

Mention also needs to be made of the extensive long range curriculum
study currently in progress as a joint effort of the University of Illinois and
Ohio State University. Information pertaining to approach, procedures to be
used, and reported data from this study were not available during the operation
of the Field Study. A conference presentation and a brief printed summary of
the study being carried out at Ohio State University (90) indicate an approach to
the study of industrial technology based upon praxiology with all industries
grouped for study under the broad headings of construction and manufacturing.
Content to be taught will be derived from an analysis made of the construction
and manufacturing industries and prescribed on a rather rigid block time schedule
for use by the public school instructors. While industry is the focus of both
the Ohio State Curriculum Project and this Directed Field Study Program, their
purposes are dissimilar and the divisions of industry used for purposes of study
and development of curriculum materials is also considerably different. |

There is general consensus among educational leaders thaf industrial arts

must partially disengage itself from a total reliance upon the technical-

manipulative aspect of the subject, important as these basic learning experiences
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may be. Providing teachers with the background understanding of a broader range
of knowledge about industry can be of inestimable value in achieving this
disengagement.

The industrial arts teacher of the immediate future must be prepared to
provide his students with an entension of applications, meaning, and implica-

tions of technology in an industrial society. 'This conceptual interpretation

can be of the greatest significance to the student. The teacher cannot
adequately discharge his duty if he does not himself possess the broad corcepts
and resources of his subject" (79:28).

From the review of the studies and literature presented, there appears
to be. ample evidence available to provide the guideposts for developing needed
modifications in the curriculum of industrial arts.

While needed change can be recognized in many fields of human endeavor,
the achievement of this change is yet another process. Rogers (41) documents
the instances where change has not occurred due to the absence of that necessary
key ingredient---the catalytic change zgent which can set the process in motion.

Wide acceptance of any new idea is hard to bring about. Because of this,
it is not surprising that in spite of the numerous expressions of theory
relating to what new content and procedures industrial arts should adopt, there
are very few concrete examples of provision having been made for a program that
is curricularly sound and well enough defined for use in teacher preparation for
developing the concepts and understandings called for in the proposals presented.

Hopefully, the type of experiences and the procedures outlined for devel-
oping a conceptual understanding of many industries in a relatively short period
of time as described in this project can serve as one catalyst in the change
process. In operation and structure it is believed to be compatible with the |
basic philosophy and current learning theory represented in most of the reported

research.
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Concept Identification

An important element of the Field Study project as stated in the third
objective of this study is concerned with the attempt to jdentify key concepts
useful to the future industrial arts teacher in the selection of content and in
the guidance of his teaching procedures.

Reference has been made to the use of concepts in some of the more recent
writing and research in the field of industrial arts by Swanson (100), DeVore
(95), Larsen (84), Moss (70), Schorling (74), and Stern (89). It must be
admitted that a vast part of the literature and research in the field makes
little or no reference to concept identification, to instructional procedures,
and to the type of learning experiences appropriate for developing concepts.
Where the term is used there is some doubt whether there is any real meaning
attached to its significance as a guide to curriculum development and teaching
procedures.

This research project makes no pretense of conducting a scientific
research of concept development. This aspect of the study is concerned with an
experimental procedure for identifying concepts. Procedures have been established,
however, to take advantage of the opportunity to employ the principles of con-
cept identification and development which exist in the literature or have been
derived from other studies. Hopefully, some of the data gathered and the experi-
mental procedures used in this study to furnish undergraduates with curriculum
development experience will provide thoughts and raise questions to be answered
through additional research in this area by other industrial arts personnel.

It is appropriate therefore to review somewhat briefly, the significant
statements, conclusions and principles dealing with concepts as they apply to
curriculum development and learning as they relate to the work and procedures
in this project.

From an examination of the writing and studies reported in such sources
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' as the Encyclopedia of Educational Research, the Handbook in Teaching, the

Journal of Educational Psychology, and Psychological Abstracts, it becomes
apparent that much of the research has been done with pre-schcol children or
with those at the elementary school level. Where studies were mentioned that
had been carried on with college students or adults, they were conducted in a
very controlled situation and were devoted in most instances to a measurement of
the degree of concept identification, the process of concept formation, or the

behavioral influence of concepts on the learner. The use of such techniques as

card manipulation, abstract or nonsense symbols and other Sensory stimuli were
used extensively in order to measure the attainment of concepts as reported by
Russell (42), Serra (75), Carner and Sheldon (61) and Heidbreder (68). Examina-
tion of the results of these studies and others, from the standpoint of ihe
scientific procedures used, are unquestionably sound and the principles derived
can be assumed to be applicable in similar situations (73:357-363) .

In spite of a rather careful search of the literature and summaries of
research in the area of concept development, very little information was obtain-
able that would apply directly to the type of procedure used in this study with
college students attempting to identify concepts in industry where they are not
in an artificially-controlled situation. The general principles pertaining to
the ordering and structuring of concepts and the general principles of concept
attainment contained in several sources were found helpful such as: Bruner and
Goodnow (12:Ch. 3), Klausmir (31:Ch. 6), Klausmir (32:Ch. V), and Burton,
Kimball and Wing (14:Ch. 9).

Definition of ""concept"

As might be expected, there appears to be no universally accepted defini-
tion of the term concept. This is no doubt due to the large body of literature
and experiments conducted to develop the theories relating to concepts. Good's

definition of conceptual thinking states:
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The process of thinking in which abstract concepts are related
without reference to concrete situations; the manipulation of lin-
~guistic or mathematical symbols in terms of their inherent logical
relations (25:570).

In attempting a logical analysis of concepts, Harxre (26:3-4) noted that
"Concepts are vehicles of thought" and that 'Concepts are involved with the
means of thinking." Most of the writers on the subject acknowledge that concepts

are connected first with images and secondly to language.

No exact definition seems to fit all situations, and therefore Burton,
Kimball and Wing (14:154) submit several statements which seem to tell what

needs to be known:

A concept is a defined jdea or meaning fixed by, and as extensive
as, the term used to designate it.

A concept is the amount of meaning a person has for any thing,
person, or process.

A concept is a suggested meaning which has been detached from
the many specific situations giving rise to it and provided with a
name.

After a comprehensive study of concepts and their formation and use as
they might apply in curriculum planning, Woodruff (80) composed a definition
which most nearly satisfied the purposes of this project for guidance.

A concept may be defined as some amount of meaning more or less

organized in an Individual's mind as a result of sensory perception
5T external objects or events and the cognitive interpretation of the

perceivad data (80:84).

Concept Attainment

The definition adopted for use in this project is further supported by
Willower (55) in his discussion of the importance and place of concepts in
research, His observations become germane to this study when he notes:

The development and refinement of more concepts in conjunction
with empirical observations ought also to help close the theory
practice gap, since concepts drawn out of events should have rela-
tively clearer application to other events and situations (55:102).

This position is in general agreement with Griffith (25A:35) who points
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out that more use should be made of the observational approach of acﬁuifing con-
cepts’similar to the approach used by énthr0pologists. |

The procedure.of having the students in the-Fieldetudy'reflect on their
ongoing expefiences'aﬂd observations to extiact'those‘concepts which they have

been able to identify is again supported by Willower:

.... Concepts are not automatically given in experience. Someone.
has to invent and refine them, and their construction is a complex
human activity. Because of its creative, inventive aspects and because
‘complexity is.inherent in the formulation of high level abstractions...:
they are not easy to treat systematically (55:102).

He expressed in succinct form the sources from which concepts may be derived
that are most important again to the development of concepts as applied to the
procedures and results of the students' experiences.in the Field Study. |
The construction of concepts may grow.out of activities such as

the observation and description of situations, the use of techniques

like polarization and analogical reasoning, the discovery and analysis

of gaps in theory, and the analysis of empirical generalizations.

Threaded throughout.are the elements of imagination, creativity, and

insight (55:102). o

The particular type of observation used in this experiment may be
referred to as "directed" for the purpose.of assisting the students to eliminate
the many mundane and distractive elements in the industrial -setting which, while

of considerable‘interest to the students, would not contribute to their attain-

ing a unified understanding of the industrial-technological complex. 4
Skolimowski (76) refers to this in his statement in this way:

The art of observation is not universal but specific for a given
field or subject matter. Whenever observation plays a significant
role in scientific investigation, it is selective observation directed
toward perceiving some objects and their configurations and toward
neglecting others. Observation, however, is not only a perceptual
process but also involves some conceptual thinking. Certain types of
observation are intrinsically connected with thinking in terms of
certain categories.

-

In general, it seems to me.that specific branches of learnin |
originate and condition specific modes of tﬁinking, develop and adhere |
to categories through which they can best express their content and by *
means of which they can further progress (76:378).
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A critical aspect of concept attainment is the degree to which the indi-
vidual can put the concept to use. This is referred to by some authors such as
Brownell and Hendrickson (11:124-25) as the ability to generalize or state the @
concept verbally. Gagne (22:51) points out that in adults, this is more signi-
ficant than in children. Some disagreement exists, however, concerning the
desirability of verbalizing concepts in order to make them operate more effec-
tively. It is generally recognized that in certain areas such as the technical,
where the rather precise use of words is necessary to convey meaning, it becomes
very important to verbalize the concept. Swanson (100) makes note of this
problem, as it relates to industrial arts teaching, in his paper directed toward
_ suggesting new content and teaching procedures when he states:

Educators (industrial arts) often defer the teaching of certain

‘concepts to later years because they think of them as too difficult

for beginners. Evidence from other areas of education seems to indi-
cate that the problem is not so much whether the concepts can be
taught but how they can be phrased in terms appropriate to the develop-
ment of the student and separated from the extremely technical details
of their applications to complex situations (100:5).

The most important consideration for requiring the students in the Field

‘Study to verbalize and write out their statements is referred to by Ausubel, who
points out that verbalization does more.than identify the concept when he states:
. ~ Thus, when an individual -uses language to acquire a concept, he
- is not merely labeling a new generic idea; he is also using it in the
rocess of concept attainment to acquire a concept that transcends by

%ar--in clarity, precision, abstraction and generality--the level of

concept acquisition that can be achieved without.the use of language

(31:165). |
A well controlled experiment by Gagne and Smith (65) strongly supports verbali-
zation as a means of more firmly establishing the concept in the mind of the
learner. This study showed that subjects who verbalized while they were learn-
ing tended to think of new reasons for their moves, to learn the general

principles better, and solve successive problems better.

The criteria of what constitutes an adequate concept is also of particular
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significance. Willower (55) identifies the three criteria of adequacy as pre-
cision of meaning, linkability with other concepts, and utility. He points out
that an operational definition aids in developing precision of meaning. This
is a most important element in the concept statements derived in this study. In
describing an operational definition he states:
An operational definition requires that the observable conditions

necessary for a concept's application be stated. The concept is said

to be defined by the set of operations connecting it to conditions of

operation (55:107). -
Where concepts about industry are being developed this becomes a most worth-

while aspect of the statements.

Statement of concepts

In order to determine what concepts undergraduate students were able to
identify from their study ahd observations in industry, it was necessary to have
them state their concepts in writing in order that they might be examined and
studied.

The question arose concerning how concepts should or could be stated.
‘The explanaéion by Woodruff (80:88-89) provided the most clear-cut direction.
Woodruff differentiates conceptual statements into two general classes for use
in curriculum work. These two classes are referred to as (1) process concepts,

and (2) structure concepts. In explaining these, he points out that process

concepts become'our most important objectives in education which is intended to
influence behavior. Structure concepts seem to serve the purpose of providing
patterns to follow in producing an end product such as a project or a drawing.
The unpublished conference paper by Woodruff (101) provides a more
detailed explanation for the structuring of concept statements according to the

two categories previously mentioned as follows:
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Process concepts: A concept of a process, event, OT behavior, and the con-
sequences it produces when it occurs. This is its form:

('
(" -W process (es) ‘ r.this result

‘ X N ) ,
_ behavior(s) occur(s) | : or
event (s) it will tend | these feelings
when ﬁ or L to or
circumstance(s) they produce ﬁ these conditions

these quality(ies) exist(s)
Ls—tructure (s) J

or
thesc reactions

- -/

Structural concepts: A concept of an object or structure of some kind, e.g.,
a physical object, a chemical structure, or a
geographical unit. This is its form:

a - a

object A height A

process depth

quality width form

this ﬁ idea ghas these elements ﬁ number ;iri this 4 structure
condition substance | configuration

place notion

organization time units

Lgpc. J

The need for conceptual statements to serve as a guide for the teacher
may be summarized in this way. A concept cannot be transmitted from a teacher to
a student directly. Until we have a clear conceptual statement: the teacher
does not know what to show the student; the type of learning activity he should
be exposed to; or where to focus attention (80) (12). Implicit in the meaning
of this statement is the understanding which the teacher must hold that the
student acquires the concept for himself as a result of the experiences to which
he has been exposed (28:48-50).

In order for the individual to prepare a conceptual statement which is
derived from a number of specific instances and observed phenomena, it becomes
necessary for the person to synthesize and generalize. The provision of an edu-
cational setting and experience which can promote the process of generalization

then is seen as of paramount importance to the attainment of this objective.
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This particular princigie is set forth by Glazer when he states:

Generalization is a significant component of concept formation, and
the influence of the analysis of subject-matter dimensions can be made
more clearly when one considers the teaching of concepts. Many psycholo-
gists would agree that the basic procedure for teaching the ability to
use concepts involves teaching the student to generalize within classes
and to discriminate between classes (24:221-22).

In this connection, subject matter specialists will always be confronted
with the disagreement among experts and the ever present problem of semantic
imprecisions. Sometimes the distinction between categories or elements of a
subject are not clear to the learner because he does not have the necessary
background. This difficulty has been recognized in carrying out this research
but the value of involving the college students in the process of dis;overing
the foriulating concepts for their own use in identifying a structure of know-
ledge about industry has been utilized to the fullest as supported by Townsend
and Burke (52), Brownell and Hendrickson (11:121-24), Cronbach (15:341) and
King (30:81).

The process of abstraction is referred to by Bloom (9) as involving the
determination of commonalities, including the process of analysis and differen-
tiation. The building of a concept requires both the process of abstraction and
that of generalization. The process of abstraction isolates the properties
which are the characteristics of the particular concept involved and the generali-
zation recognizes the application of the concept to a wider set of data than that

from which it was originally derived (9:155).

Use of concepts in curriculum planning

The publication of the report on the Wood's Hole Conference under the

title The Process of Education by Bruner (12A) has focused attention on the

importance and place of structure in education. The report is concerned with
the psychology of learning but the most important point made is contained in his

statement:
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Grasping the structure of a subject is understanding it in a way
that permits many other things to be related to it meaningfully. To
learn structure in short is to learn how things are related (12A:7).
Bruner emphasizes that education should permit the learner to go further

more easily in the future through having acquired those general concepts and
attitudes which are transferable. He states: '"In essence, it consists of
learning initially not a skill but a general idea (concept) which can then be
used as a basis for recognizing subsequent problems as special cases of the
idea originally mastered' (12A:17).

Bruner has most usefully pointed out the importance of establishing
"structures" of knowledge so that the student can find meaningful relationships
among comprehensive ideas, rather than have to struggle with countless facts in
isolation (12A:31). This holds a valuable lesson for most of the conventional
approaches which have been used in the industrial arts laboratory where students
who have been able to memorize certain facts in a conceptual vacuum have been
credited with having successfully learned about industry.

With the healthy concern which is being shown for seeking to discover
and teach underlying conceptual structures in other areas of the school curricu-
lum and in industrial arts, it should not be inferred that teachers and curricu-
lum planners should be apologetic or attempt to unduly deemphasize skill develop-
ment entirely, either. This is stressed by Friedlander:

I think that at times we may have become cavalier and apologetic
about how important it is for students to gain command over rudimentary
facts and skilis. I suspect that we have paid too little attention to
the crucial role that facts and skills play in the way a student mas-
ters a body of knowledge so as to comprehend its larger significance.

In aiming for the student to understand the abstraction behind what we

think he should learn .... have we gone too far in deemphasizing the

attaimment of skillful performance, which in itself may be a principal

means for attaining understanding (64:21)?

The fault in industrial arts educators' curriculum planning efforts and

approach to teaching procedures may be identified as a too exclusive concern for

the attainment of skills without maintaining a balance between their efforts in

27

ERIC

Full Tt Provided by ERIC.




this direction and that of broader conceptual understandings. What appears to
be missing is the recognition that skill in performing operations may often be
the learner's key to comprehending concepts (48:73).

To date there has been too little effort or evidence to show industrial
arts teachers what concepts are important to be known in their field and conse-
quently thsir attention has been directed toward that which is more immediately
observable and measurable. This has resulted by and large in too much emphasis
being placed upon the object produced in the laboratory. Since the project
represents tangible evidence, it therefore has become the main focus of instruc-
tion rather than larger concepts and understandings which are transferable, The
educational usefulness of devices preparing students to manipulate concrete
objects and then observe the consequences of their reactions, is beginning to
represent a rediscovery of Pestolozzi's principles and is becoming more widely
recognized and applied in teaching the physical sciences, mathematics and
elementary science (64:22).

The curriculum development experience provided for within the framework
of this project has attempted to provide the means of overcoming some of the
shortcomings mentioned. It is hoped that this will be accomplished by encourag-
ing undergraduate students participating in the program to focus their attention
first on concepts which they consider important for the public school student to
~gain an understanding of and secondly proceed to select meaningful experiences
for developing those concepts. Some of these experiences will involve the
development of skills through manipulative activities.

The rapid expansion of knowledge in allhareas has caused many educators
to become concerned with the problem of how to cope with all the new information.

Obviously sume means of economy must be found. In discussing this problem,

Phenix (71) suggests that by concept formation an enormous simplification of

experience becomes possible whereby the multiplicity of individual items and
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facts become caught up in general ideas. He suggests: S
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By a careful analysis of the structure of knowledge it is possible
to discover certain key concepts distinguished by their power to
epitomize important common features of a large number of more particu-
lar ideas. Such concepts are basic central ideas, the understanding of
which opens the door to an effective grasp of an entire field of know-
ledge. These key ideas provide, as it were, a map whereby the whole
scheme of a subject may be grasped and characteristic features of
individual items of knowledge may, for the first time, be rightly
interpreted (71:140).

This statement holds particular significance for the field of industrial
arts as it struggles to accommodate an ever-accelerating quantity of information
in its field. The early identification of structure as suggested by Bruner and
the identification of key concepts as suggested by Phenix could aid in the
solution of the dilemma.

An attack on this problem has been made as it affects other fields such

as science, mathematics, and social science, as reported in the ASCD bulletin,

New Curriculum Development (23). While certain subjects have been fortunate in

having extensive financial resources to carry out their rssearch, it should not
be presumed that the suggested conceptual approach to curriculum construction
has been entirely successful in all cases, as pointed out by Novack (36:242-243).
Sufficient information does, however, exist in the field of learning theory and
psychology in support of this approach to warrant its serious study and considera-
tion by industrial arts teachers and teacher educators in their efforts in this
most critical intellectual endeavor of curriculum pianning.

Learningﬁprinq;ples and concepts

Within the framework of this educational experiment, it was incumbent
upon the project staff to be concerned with a multilevel consideration of learn-
ing principles. First, the project was designed for college students and there-
fore had to employ principles and procedures applicable at that level. Secondly,
the college students participating in the program had to be familiarized with

the value and principles of concept learning which they would need to be
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cognizant of at the secondary school level in working with their own students.
Educational and psychological views on the meaning of the term

ndiscovery" are in substantial agreement (64:27-28). Bruner calls discovery "a
matter of rearranging or transforming evidence in such a way that one is able
to go beyond the evidence so reassembled to additional new insights" (59:22).
That definition incorporates Dewey's statement that the student's experiences
with the raw material of what is to be learned generate data, from which he may
then proceed to discover new ideas (16:Ch. 12) and Wertheimer's conclusion that

productivity in thinking and learning rises out of the perceptual functions of

gfouping, centering and reorganizing the objective properties of a problem

situation (£3:Ch. 11).
The placement of undergraduate industrial arts majors in situations

where they are required to assemble data for themselves and draw inferences from

their observations requires the highest type of cognitive behavior as referred

to by Bloom (9:155) as analysis and synthesis, This experience is also highly

individualized and provides the maximum opportunity for the two most powerful
concepts of learning to operate, namely, meaningfulness and motivation.
Erickson (97) refers to these factors this way:

Teachers could make much better use of the intrinsic motives that
are released when the subject matter is fused with the student's own
aspirations and values. The ability to start this learning chain
reaction is probably one of the defining characteristics of the super-
jor teacher .... conceptual ordering can be exciting and knowledge can
be its own reward. This motivational state will most likely happen
when the teacher gives the student the intellectual freedom to seek
the information that will reduce his own uncertainty (97:30).

It is the purpose of the program to have the students challenged to find
out for themselves the generalizations or inferences the subject matter contains
as a product of their own thinking and manipulation of facts.

The principle that a student cannot be a discoverer and at the same time |

a passive observer applies to the teacher.in training as well as to his own
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students. Having been exposed to this type of experience in their undergraduate
work should provide useful guidelines for the prospective teachers for estab-
lishing similar learning experiences with their own students. A further value
of this type learning expéfience is stated by Freidlander (64:28):

Because of his own participation in developing what is revealed
or resolved in the discovery process we expect that the student will
retain his new knowledge more completely than he would retain a system
of facts and ideas imposed upon him from the outside.

Acquiring a set of concepts, through his own discovery, by the prospec-
tive teacher becomes fundamental to his being able to design educational learn-
ing experiences for the development of concepts with his students which will
involve both the technical and organizational elements of industry. This view-
point is expressed by Moss in his article:

These two phases .... significant representative technological pro-
cesses and the problems encountered and functions utilized in producing
or providing a profitable product or service .... comprise the industrial
arts effort at the junior high school level to develop key concepts about
industry as a whole. It should provide an excellent foundation for
further, more abstract conceptual development at the senior high school
(70:25).

‘In order that the prospective teachers might be made aware of the impor-
tance and value of assisting their students, through plannad activitiac to
acquire concepts of industry of their own, the results of the study by Face and
Flug (82:11) were used for the eighteen generalizations and implications which
were derived for the teaching of industrial arts. The conclusion of Bruner,
Goodnow, et al (12:11) concerning the benefits of categorizing and the proposi-
tions affecting concept develcpment by Burlinéame (60) were made familiar to
the students at the outset of the program.

In summary, the suggestions for curricular practice as outlined by
Cronbach (15) served as operative guides for disci:ssion and curriculum develop-

ment activities as stated below:

1. The curriculum should provide repeated opportunities to deal with
significant general concepts, each time at a higher level.
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2. The sequence of instruction should observe the inherent order in
which concepts rest on one another.

3. The method and aims of instruction should fit the learner with
impressionistic thought encouraged early in the learning process
and formal thought encouraged when it first appears, even though
it is poorly formulated.

4. Intuitive, even crude, understanding is more to be prized than
control without understanding. °

5. Inexact solutions are a sign of progress toward better solutioms.
6. Concepts are achieved by the learner's own efforts (15:347),

Teacher curriculum planning

In the past it has been a generally accepted viewpoint or assumption
that most public school teachers would be provided the necessary curriculum
guides and, in some instances, courses of study. This practice has perpetuated
the use of outdated materials and content. Unless the teachers who are being
prepared can be given a grasp of the techniques and concepts which are necessary
in order to select content and develop curriculum materials oriented to current
philosophy and conditions, they will be unable to keep pace with their field.

The recent bulletin by the Association of Supervision and Curriculum
Development makes the point: '"More than in the past curriculum development and
teacher'preparation are seen as inseparable" (23:63).

The importance of and necessity for regular curriculum work by the teacher
is emphasized in most of the references on curriculum planning (43) (51, (47).

A particular instance of this regarding the pre-service preparation of industrial
arts teachers is emphasized in the 11th and i2th yearbooks of the American
Council of Industrial Arts Teacher Education (1:171) (2:117).

Attention to curriculum development with teachers in service and in the
pre-service preparation of teachers is to a large extent universal in all areas.
In industrial arts, this is certainly true. Progress in this area is recognized

as a developmental task by Woodruff (6) which extends beyond the limits of
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professional education utilizing interdisciplinary teams to get at the warp and
woof of each subject field to get it ready for conceptual learning. He states:
Among the skills required are value analysis, translation of

value analysis into behavioral objectives .... concept analysis of

subject matter, translation of selected concepts into teaching

materials and plans, and the aligning of goals, content, process

and evaluation into a continuous educational path (6:111).

The third phase of the Field Study program which is devoted to curriculum
development of resource units derived from observation and study in industry

takes account of the recommendations mentioned in the research literature.

Summary

This chapter has summarized the related research in the field of indus-
trial arts education, and teacher preparation in particular, to identify and
examine the most current, advanced educational thinking. This review has
attempted to highlight the philosophical and taxanomic. analysis of the subject
matter field which lend support to the need for a critical examination and effort
on the part of industrial arts teacher educators to develop innovative and prac-
tical new curricular programs for the preparation of industrial arts majors.

A second and equally important examination has been made of the literature
and pertinent research related to the general field of concept development as it
applies to the psychology of learning. This aspect of this research project is
most fundamental to the reason for establishing this type of program. If atten-
tion is directed to only the operational mechanics of any Field Study experience,
without a fundamental grasp of why it is being conducted and an awareness of the
importance of the process of corcept development is not recognized, the ultimate
results or benefit from the program to the students and staff will be seriously

diminished.
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CHAPTER 1II
METHOD

The procedures used for developing the Directed-Field Study followed
~generally the suggested pattern and procedures recommended in Feetinger and'
Katz (2:Ch. 2-3) for establishing field programs of this type. This project
represents a concerted effort to create a new curricular model for an under-
graduate college program. Much of the information and materials produced are
the result of developmental procedures subjected to ongoing review and evalua-
tion based on empirical observation and evidence gathered during this pilot
operation of the Field Study Program.

Since a number of different procedures were necessary for developing
specific parts of the project in order to acccmplish the stated purpose and
objectives of the research project, these will be described and treated

separately in the following sections.

Deve10pment of the Program

| 1. A research comm1ttee was formed to prepare a proposed program to meet
the need for a new kind of exper1ence for undergraduate 1ndustr1a1 arts majors
to provide them Wlth ‘a more concrete and up-to-date exposure to modern indus-
trial technology. This comm1ttee was. composed of 1ndustr1a1 arts d1v1sion staff
members, interested industrial management persc:nel and college personnel from
other drsc1p11n>s. “ | - - ' |

'2; Selected literature was rev1ewed from the areas of industrial'manage-
ment, industrial psychology, econom1cs and 1ndustr1a1 socrology, together with
such research stud1es in the field of 1ndustr1a1 arts as have been mentioned in

the review of research to identify key elements of 1ndustry to be.included for

34




study (84), (81), (88), (89), (85).

3. A proposed nine-week field study program consisting of three major
phases was structured in a form to accommodate the study of various types of
representative industries and provide opportunity for an in-depth study of the
major common elements of industry, as identified through research and consulta-
tion with industrial management personnel and others.

4. A group of approximately 20 middle and top management and labor
representatives were contacted through the Syracuse Manufacturer's Association
to review and make recommended adjustments in the proposed plan of the program.

5. The adjusted program was. then submitted to the college administration
for approval as a professional laboratory field experience to be administered
within the student teaching semester in lieu of one.nine week quarter of regular
student teaching for those studemts sclected for assignment.

6. Industries which were considered to be.suitable for participation in
the program by reason of their size and their type of product.or service were
then contacted and invited to participate in the program on a trial basis.

7. An orientation conference.was held with representatives of. the various
companies indicating their willingness to participate in the program, to fully
exp1a1n to them the purposes and obJectlves of the program and answer.questions.:
A schedule of the: planned program and a copy of the preliminary draft of the
student workbook was dlstrlbuted to each company at. that time.

Select1on and ass;gnment of students

1. Students scheduled for their off-campus student teaching semester were
given an explanation of the program and its requirements and asked to submit
applieations‘fer assignment if they were interested.

2. Applicatlons of those, students who applied for assignment were
reviewed and those cons1dered most qua11f1ed were notified of tentative assign-

ment subject to the satlsfactory completion of their first nine weeks of student
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teaching in a public school.

Development of Field Study Materials

A number<of materials had to be develbped for the use of students, staff
and indusfrial personnel in the administration of the program in-order to
clarify proce&ures to be.followed and fespohsibilities to be assumed by all
concerned.

Student Workbook

In implementing a "directed" field experience the proviéion of appro-
piiate guides for the u#e of the student in this type of experience became
essential. The following procedure was used in developing the student workbook
for the program: | |

1. From the structure of the overall program and the elements of industry
selected for study, a flan for a student workbook was prepared to cover the intro-
ductory orientation phase, and the directed observation in industry phases of
the program. p |

2. From a review of the literature from selected sources; and consulta-
tions with industrial personnel, college staff in other disciplines 'and other
industrial art§ staff, the content for the major sections of the workbook were
developed for use cdvering'each of the major elements of industry to be studied.

3. Following tryout use of the workbook, each section was evaluated and
revised on the basis of feedback from students using the book, review by indus-
trial personnel and management people, and observation and evaluation by the
project staff. |

4. After the first year's use of the workbook, revisions of the content
and questions for each section were prepared and mailed to selected personnel for
revieu by people who were. considered specialists in their field.

5. Conferences were séheduled on each section of the workbook with a
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committee 6f specialists to whom sections of the workbook had been mailed in

advance for review. Differences of opinion were resolved pertaining to wording

of questions, terminology and placement of questions within the various sections.
6. The final revised workbook was produced by the project staff from

conferences with specialists, from student reactions and suggestions, and from

a review by the project advisdry committee.

Seminar Resource Units

1. From the plan of the total program as developed covering the basic
elemehts of industry, a series of topics to be covered in seminar was determined
for which resource units would be developed.

2.- A careful review of selected current literature including pamphlets,
texts, and other appropriate resource materials was made by the project stéff
for information to’bevincluded in the twenty-one seminar resource units»identi-
fied for use in conducting the program seminars.

3. A format for each unit was developed to consist of: a documented
content outline; a resource bibliography; supporting quotations to supplement
points of the outlin;; a suggested set of appropriate instructional transpar-
encies for overhead projection; and a list of examples of supplemental
materials. All items were coded to permit keying them to appropriate topics in
the outline.

4. Each seminar resoﬁrce unit developed was prepared as a result of the
combined effort of several parties including: the project staff; industriél
resource personnel; student participants; project advisory council members; and
faculty from other disciplines of the college.

5. All units were reviewed regularly after use and alterations, additions
and deletions were made during the entire project. Student participant reactions
were obtained through the use of written evaluations completed at the end of

each opérational pﬁase. These were noted and considered in the final revisions
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which were completed immediately following the final quarter of operation.

Guide to Industrial Personnel

During the early stages of this project the staff met with key industrial

personnel in many companies to acquaint them generally with the program and to

determine their interest in cooperating with the field study program. At each of

these meetings many common questions were raised by the industrial representa-

tives. The need for a guide to industrial personnel was recognized by the

project staff to answer the following questions frequently asked by personnel

within the industrial plants and companies where students were to be assigned:

a.
b.
c.
d.
e.
£,
1.

Why is such a program necessary?

What are the program purposes and objectives?

What kind of students will participate and what is their background?
What is Industrial Arts?

How is the program organized?

What are the responsibilities of industry to this program?

A preliminary draft copy of a guide for the industrial personnel was

prepared to answer the stated questions based on conferences, comments and indi-

vidual interviews with personnel in many phases of the industry and the sugges-

tions of the students in the program.

2.

The pilot draft of the guide was distributed to selected ccordinating

and management personnel within the participating industries for review and

comment.

3.

From the comments and suggestions received orally and in writing and

from the suggestions mads by the project advisory committee, a guide for indus-

trial personnel was prodvced for general distribution and use.

Test - Understanding Concepts of Industry

The need for a pre-post test instrument for use with students in the pro-

gram was first met by using Blomgren's (81) "Understanding American Industry"
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tesi which was developed as a result of his research study. The results obtained

from this test did not provide valid evidence of progress made by students in the
field study. It became apparent that a test designed specifically for the field

study was needed. A test was constructed to meet the needs of this type of pro-

. gram using the following procedure.

1. ' Instructions on construction of objective test items were given the
students prior to their first week of observation in industry. Since one of the
major responsibilitiss of the students was to identify and record the major con-
cepts concerning the area of industry under study for the week, students were
requested to formulate questions based on concepts identified which were con-
sidered to be of major importance.

2. Test items were requested from the students during each of the six
weeks in which the students were assigned to the industries. Each student
turned in three questions each week on separate 5x8 cards which were especially
prepared for this purpose. All items were of the best-answer multiple-choice
type. See Appendix H - 1.

3. Items from the questions received each week were screened by the
staff to eliminate irrelevant and poorly constructed questions and placed in a
cumulative file, or item pool.

4. All items in the cusulative file (over 300 items) were finally
reviewed to construct a 100 item test placing equal weight on eacl of the six
major elements of industry studied.

5. PFrom trial administration of the test, an item analysis was made to
eliminate poor questions and a final draft of the test produced for administering.

Industrial Concept Identification and Tabuiation (Procedure Identification)

1. During the first week of each operational period of the program, the
participating students were provided with background knowledge relating to con-

cept identification, the importance of concepts in the educational process, and
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the structuring of concept statements for inclusion in their weekly report. To
assist the students, examples of well constructed industrial conceptual state-
ments were provided for their guidance (101:7).
2. Each student was asksed to synthesize and generalize, in written form
in his workbook, those concepts he identified during each week of study and to
group his statements into natural and appropriate categories that he recognized

as sub-elemerts of the topic under study (2:Ck. 10).

3. The final seminar session each week was devoted to open discussion
between staff and student participants to promote the process of concept iden-
tification related to the weekly topic under study. At this session the
students also discussed the sub-elements and groupings under which they could
provide supporting definitive conceptual statements.

4. Each student's compilation of conceptual statements was submitted for
review and tabulation at the end of each week. These.statements were recorded
into a log by categories and sub-elements of each category at this time. Con-
ceptual statements which were identical or in essence contained the same meaning
were tabulated to show frequency of identification.

5. The tabulation of concept statements was made in such a way that
statements received from each of the four student groups were recorded in a
separate column under separate categories thereby permitting cumulative tabula-
tion of new statements and a frequency count entry after previously recorded
statements. Statements from each succeeding group of students were separated
in the tabulation by a line drawn after the last statement recorded for the

previous student group. The cumulative tabulations will be found in Appendix G.
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CHAPTER 1III

RESULTS

The experience gained from the experimental tryout procedures and
materials used during the past two years in establishing and operating the
Directed Field Study Program with cooperating industries has been most valuable,
This peried-has-enabled the project staff, through constant consultation and
evaluation with others, to develop several guidelines and practical operative
curriculum materials which can be used by teacher education institutions and
others who may wish to replicate this or a similar program.

The procedures cutlined in Chapter II were followed in developing this
program and the accompanying materials, taken collectively, serve to satisfy
the primary objective of this project to develop a guide for the program which
others might profitably use. The general organization of the program and a

guide for its operation are covered in this chaptex.

Structure and Plan of the Program

The research committee and staff originally designated to develop a pro-
posed program spent considerable time discussing the nature of the program
needed and the general structure around which it should be organized. It was
agreed very early that the program should be designed to provide undergraduate
students with a maximum amount of time and with the opportunity to observe and
study industry at first hand.

It was also decided that there should be a reasonable amount of direction
given to what the students should study, observe and record for their benefit as
future teachers. To provide this direction it was rccogniiod that provision

should be made for the following:
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1. An orientation period to acquaint students with certain background
information essential to their observation in industry.

2. A series of seminar meetings on selected topics to be related
directly to the phase of industry being observed each week.

3. A student workbook to guide the students in identifying some of the
most important aspects of the industry to which they would be
assigned. |

4. Provision for the students to analyze and extract the most pertinent
information for the development of useful curriculum materials based
on identified key concepts about industry.

Elements of Industry

The project staff members and selected resource people, with the Advisory
Committee, reviewed a number of basic texts and research studies identified in
Chapter I in order to structure a program which could be accommodated within the
present undergraduate college curriculum. The plan also had to provide for the
proper distribution of time and emphasis to those major elements of industry
which authorities in the field considered common to most industries.

Well-known, recommended texts, such as those reviewed in Blomgren's study

(81); the studies by Larsen (84) and Olson (85) and the Common Body of Knowledge

(4) study for management consultants were used as prime sources to provide basic
guidelines. Other useful sources such as the following were examined:

Management in Industry by Claude S. George (Prentice-Hall, 1962)

Industrial Organization and Management by Lawrence L. Bethel (McGraw-Hill,
1966)

Manufacturigg.Organization and Management by Amrine et al (Prentice-Hall,
V]

Manufacturing Management by F. G. Moore (Irwin, 1961)

Management of Industrial Enterprises by R. Owens (Irwin, 1965)

The final plan for the distribution of the students'’ work in the program was
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established around three major phases covering a regular 9 week quarter as

follows:

Phase I - Orientation and background information (one week)
Phase II - Observation and study in industry (six weeks)

Phase III - Curriculum construction workshop (two weeks)

The general sequence and amount of time devoted to each of the various

phases is shown in Figure I.

FIELD STUDY SCHEDULE

Week 1 | Phase I - Introductory & Background Seminars (On Campus)

1. Industrial Psychology 4.V“History of Ind. & Labor
2. Industrial Sociology 5. Organization of Industry
3. Industyial Economics 6. Guide to Observation

(.

Phase II - Observation and Study in Industry

Week 2 | Industrial Relations

Week 3 | Engineering

Week 4 | Production

Week 5 | Labor --- Part I - In Industry
Part II - Special Seminar

Week 6 | Financial Control

Week 7 | Marketing

Phase III - Culminating Seminars (On Campus)

Week 8 | Refinement of concepts and development of resource materials

Week 9 | Presentation and discussion of selected resource materisls

Figure I

Using the general overall time available for Phase II of the program

required the careful examination of the elements of industry to be used for
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in-depth study of the industries. The .elements selected are as follows:

1. Industrial Relations 4, Labor
2. Engineering 5. Financial Control
3. Production 6. Marketing

This division of elements was.strongly supported by the research and resource
people consulted. The general pattern of organization for use in the program
with the major elements and sub-functions of industry to be studied are shown
in Figure II on the folléwing page.

With the general structure and time distribution shown in Figures I and .
II, it then became necessary to experimentally develop an operational guide to
procedures for operating and administering tha program. This guide to the

program has been developed and is included in the next section.

Guide to the Program

The information and general guidelines contained in this section have been
dpveloped from the two-year experience of operating the program under a research
grant and one previous year .of operation as a pilot project to determine its
feasibility. Institutions and individuals wishing to sstablish a similar pro-
gram will want to make the necessary adiustments to fit their own particular
circumetances.

Administrative Approval

Once the industrial arts division or staff decides that they wish to
inaugurate a Field Study program, it would be advisable to discuss in bread out-
line, with the college administrative officers, the nature of this program and
the place it would take in the college curriculum for industrial arts majors. A
review of the materials developed as a part of this report, particularly the

Overview and Explanation of the Program (Appendix A-1) and the Student Workbook

(Appendix E), would be most useful at this point.
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Administrative approval to proceed would naturally depend upon the extent
or cooperation which might be expected from industries in the general area. It
would be advisable to obtain permission to contact potential cooperating indus-

tries before requesting final approval to establish the program as a part of the

Decision to start a Field Study program should b# made at least one full
semester and preferably a year before actually operating the program in order to
provide the necessary lead time for making the necessary contacts, visiting
industries and preparing materials.

Cooperating Industries

The program is most feasibly operated when there is a sufficient -number.
(approximately 15 or more) of industries of various types located within a 50
mile radius of the college. A logical first contact in determining what indus-
tries might be used and the proper people to contact may be obtained from a
local industrial registry, a manufacturer's council or other similar association
of industrial firms if one exists in the area.

Industries and companies to be considered for contact should, ideally,
be selected to represent as wide a diversification as possible from the stand-
point of size, type of products produced, basic .processes involved and type.of
management. It is desirable to have companies included which represent indepen-
dent ownership, incorporated parent firms.and branch firms which are a part of a
larger corporation. For the best student experience, it has been found that
companies employing 250 employees or more provide the breadth and depth of con-
tact needed. Exceptions to this, however, will exist and experimental trial of
companies should serve to determine whether it is advisable té continue working
with a smaller company or industry.

Initial contact should be made at as high a level as possible. Frequently

the president or director is the one most receptive and it should be recognized
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that his final approval will have éo be obtained, eventually, in any case. A
contact or coordinating person should be designated in each company to provide
liaison and coordination between the college and industry. This person is fre-
quently the director of training or an industrial or employee-relations person.

It has been found that arrangements for an appointment by phone followed
by a personal interview is most effective in establishing contact with the
industries. Samples of the program materials previously mentioned should be
shown to give indication that there is good organization behind the proposed
program.

During the first visit to an industry and following the interview with
company officials it is advisable for the Field Study coordinator to schedule
enough time to take a full tour of the industry to obtain a general knowledge
of the nature of the products, processes and materials used and the general
organization of the company.

Data.on the company should be recorded for future use in corresponding with
the company and in discussing its operation with the students. A form similar
to that in Appendix A-2 will be found useful for this purpose.

Orientation of Industrial Coordinating Personnel

Once agreement has been obtained from a sufficient number of industries tec
operate the program, an orientation meeting of the coordinating personnel from
each industry should be scheduled at a central location.

This meeting should be scheduled apnroximately two months in advance of
the time when students are to be assigned to the cooperating industries. This
lead time is very important for good working relations and planning with the
industries concerned.

The purpose of this meeting is to provide a more comprehensive explanation
of the program and to give opportunity to answer any questions which may arise

concerning general operation, time schedule, general assignment of students
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within the plants or company, and general responsibilities to be assumed by the
college and the industries and their representatives.

The Overview Statement (Appendix A-1), The Guide to Indusirial Personnel

(Appendix F), and copies of the Student Workbook (Appendix E) should be distri-
buted and fully explained at this time.

Particular point should be made of the fact that two student workbooks
will be provided to the industrial coordinator for purposes of making known the
types of questions and information which the students will be seeking. The indus-
try coordinators should be advised that one copy of the workbook should be kept
intact for reference and the second copy broken down into its various sections
and distributed to key personmnel in each of the major elemerts of the industry.
These personnel also need to have a general idea of the type of informaticn the
students will be looking fnrr as they come into their department.

A definite commitment from each company regarding the number of students
they will be willing to accept during the year and an indication of which period
during that time of year when the program will be in operation that the company
would prefer to participate can be obtained at this time. These and other items
.of information should be obtained from each company (Appendix A-3, A-4) for use
by the Field Study coordinator in planning.

Cooperating industries should also be requested to supply background infor-
mation to be compiled in a folder which the student may review during the first
week on-campus seminar, before being assigned, to generally acquaint him with
the company. A request for this information can be distributed to each industry
(Appendiix A-4) as soon as they indicate a willingness to participate in the
program.

Text and Resource Materials

Selection of an appropriate text to provide comprehensive background infor-

mation should be made as early as possible and before the student workbook is
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reproduced since appropriate reference and reading assignments will need to be
incorporated. Several texts can be considered from those mentioned earlier, in
addition to the text used in conjunction with the workbook included in Appendix E.

Sufficient quantities of the materials to be included in the Student
Resource File (Appendix D) should be ordered so that a complete packet can be
placed in the hands of the student. These packets of materials should be returned
at the end of the field study for re-issue during the next period of operation of
the program.

If possible, every effort should be made tu obtain a complete set of the
references included in the annotated bibliography (Appendix D) for excliusive use
by the Field Study students and coordinator.

Student Workbook

The student workbook should be reproduced, preferably by multilith, in
loose-leaf form and made available to the students through the college bookstore
at cost. The workbook may be printed on both sides of the page on good quality
paper, reducing the bulk at no inconvenience to the student. Most students also
prefer to have the material drilled for insertion in a standard three-ring binder.

Enough copies of the workbook should be reproduced for the first year's
operation. The number of copies will depend on the number of students to be
assigned and the number of companies who will be participating in the program
over the year. Additional copies will also be needed for other interested per-
sons. Two copies should be provided each company and each student should also
have two copies. Local policy and practice will determine how the cost of these
should be borne.

Facilities

Special mention must be made of the type of facilities which would be most
effective in operating this type of program.

The introductory seminars during the first week of the program should be
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held on the campus with provisions for guest speaker and staff presentations.
This will also insure the use of the library facility of the college by the
students for assignments during this phase of the operation.

During the six-week period when the students are assigned to the indus-
tries, introductory seminars may be conducted in an industrial plant at the
beginning of each week. Most plants have classroom facilities which are suit-
abie and should be utilized for this purpose. This also has the advantage of
keeping the group at one location for the entire &ay. An introductory gues£
speaker and seminar in the morning followed by a conducted plant tour in the
afternoon utilizes the time to full advantage.

The Friday seminar which is conducted each week during the six-week period
of assignment to the industry should be held at a centrally located facility.
Since the nature of this seminar deals with interaction between the students and
coordinator, it is more desirable to have a central location for these seminars
away from industry. Such facilities will be used for the entire day and can be
arranged for from several sources. Public schools, Chamber of Commerce, Govern-
ment buildings and Manufacturing Associations are a few of the types of organi-
zations which may be able to provide the appropriate facilities for these Friday
seminars. -

The last two weeks of the program which is conducted on campus, involves
the development by the students of curriculum resource materials. This work
should be conducted in facilities designed for this purpose since what is
accomplished represents a major outcome of the program.

Ideally, a curriculum laboratory would be the best facility for the purpose

of developing curriculum materials. Provisions for flexibility in table and

seating arrangement should be available both for committees and for small group
work and presentations. Duplicating equipment such as spirit duplicators, paper

punches, drills, and collating equipment should also be available for the final
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reproduction of the materials developed. Typewriters should be made available,
or students should be encouraged to use their own, so that all material which is
produced is in good legible form. A collection of resource books, pericdicals,
pamphlets and other reference materials should be made accessible for ready
reference in these facilities.

It is most desirable that all the equipment and materials previously men-
tioned be located either in a curriculum laboratory designed for this purpose or
in a series of intercomiscting rooms which can be used for curriculum construc-
tion work. The availability of the facilities and equipment in a specific area
will be helpful in keeping the students at their tasks, eliminating the need for
moving about the campus in search of materials or duplicating equipment and other
resources. This arrangement also provides the means for more effective committee
work and consultation at al! times with the Field Study coordinatox to insure

uniform reproduction of the final resource materials.

Administrative Procedures

The suggestions and guidelines set forth here are supplied for guidance in
administering a program of this type at other institutions.

Field Study Coordinator

It is essential that a person be designated for this responsibility
approximately one year in advance of vperating the program. This person,
preferably, should have had some industrial experience. He shouid also have
considerable ability in conducting seminar-type discussion meetings and have
the general ability to meet and confer with middle and top management industrial
and business personnel.

Previous and/or concurrent experience in teaching a methods course and the
supervision of student teachers provides the necessary background for working

with the Field Study students in curriculum development work. This requires
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insight regarding the evaluation of suggested teaching activities and approaches
which will be discussed in the seminars.

The Field Study Coorpinator should be given a half time load for one full
semester prior to operating the program in order to make the necessary industrial
visitations and comsects and to supervise the preparation of curriculum materials
to be used.

During the Operatioﬁhof the Field Study Program the Field Study Coordinator
should have no teaching responsibilities other than conducting the Field Study
seminars on Monday and Friday and making visits to the students in the indus-
tries on each Wednesday during the six-week period the students are assigned to
the industries.

Time Allocation

The Field Study program as operated covers a nine-week period. This fits
in well with the normal semester and quarter courses if they are used in the
program. This period of time provides a good balance for all three phases of
the program and allows sufficient time for students to assimilate the information
covered and develop concepts about industry - which is the most essential factor
in the picture. |
Budget

Whagfthe program is conducted during the student teaching semester it has
been found that the cost &£ supervising the students in the Field Study is about
the same as the cost of supervising a like number of student teachers., This is
based on the ccst of supervising the student teacher off campus twice in a nine-
week quarter. This is true provided the industries used in the program are
within a 45-50 mile radius of the college and do not require the coordinator to
travel too great a distance on Mondays and Fridays to conduct the seminars and

make visits to the industries.
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The following figures are for one nine-week period of oporition of the

program:

Coordinator salary Assoc. Prof. (full time)
Reference - Resource materials %400 - 450 (initial expense)
Travel 0

Telephone and postage $ 50

Reproduction supplies (ditto) $ 45

Film rental (20 x $5.00) $100

Transparencies $ 20

—§$365
Excluding the salary and initial expense of texts and resource materials,
the cost per period of operation would be $365 or twenty-four dollars per
student based on 15 students assigned.
Provision should be made for additional secretarial help to the coordina-
tor for one semester to initiate the program. After that secretarial service
would be required.

Orientation and Assignment of Students

If all students are to be assigned to the Field Study at some. specified

period it would be advisable to provide the students with a general explanation

of the program in the semester prior to their assignment. When the program is
to be operated for students who elect this experience in lieu of the second
quarter of student teaching, an orientation to the program is essential. The
orientation should be scheduled in the semester just prior to assignment to
student teaching.

Students who express an interest and desire should complete an application
form (Appendix A-5) which may be reviewed to select those students who are best
qualified.

Assignment of students can be based on criteria determined by the college.

When the program is operated during the student teaching semester, the following

factors were considered: (1) performance in the first student teaching quarter,

(2) academic record, (3) previous industrial experience, (4) general interest and
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comnitment to teaching industrial arts.

An optimum number of students to be assigned is 15-18 students. This size
group ;s best suited for seminars and can aiso be accommodated well in industrial
plants and on tocurs.

When final selection of students to be assigned to the cooperating indus-
tries has been made, assignment letters are sent to the student (Appendix A-6).

A similar letter, togéther with a calendar of dates is sent to each industry
(Appendix A-7, A-8) to eliminate any confusion concerning subjects to be coversad
in specific weeks of the program and to assist the industrial coordinator in
preparing a schedule for the student to follow within each industry, as suggested

in the Guide to Industrial Personnel (Appendix F).

Student Academic Credit

Local policy and regulations on each college campus will have to determine
this. In the operation of the program under this project, the nine-week assign-
ment to the Field Study has been equated with one nine-week assignment in student
teaching or 7 1/2 semester hours where the student receives 15 semester hours
credit for one full semester of student teaching.

»

Student Evaluation

Performance in the Field Study cannot be evaluated in the same way or on
the same basis as student teaching. The Field Study Coordinator can evaluate
the students in the following three areas: (1) their participation and contri-
bution in geminar, (2) their information and noies in the workbeok, (3) their
work on the curriculum resource units. In all of these, considerable emphasis
and premium should be placed on freedom of thought, new ideas and insights
expressed, and ability to discern and eveluate the particular factors and |
elements in their industry. The coordinator should keep a record of student }
reports and materials submitted. A form such as shown in Appendix A-9 will be

useful for this purpose.
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The Coordinator's evaluation can best be expressed in anecdotal form or
as an "S" (satisfactory) or a "U" (unsatisfactory) grade.

The industrial coordinator should submit an evaluation of the student based
on those characteristics and factors which the coordinator is in a position to
observe and evaluate. This evaluation may be requested with a lstter and form
as shown in Appendix A-10, A-11.

Student Evaluation of the Program

Adequate provision should be made for the students assigned to the Field
Study program to furnish their evaluation of the program together with sugges-
tions for improving or revising the program to the Field Study Coordinator.

This ig best accomplished by encouraging the students to take notes during their
time in the program and then submit these on a foxm on which they can record their
reactions during the last week. These can be reviewed by the Coordinator and
discussed during one of the final sessionms.

Experience has shown that many worthwhile sujgestions will be received if
they are requested and acted upon.

Industries cooperating in the program also are usually interested in student
reaction to the experience gained in their plant. By providing a form for the
student to turn in to the company, this information can be made available to each
company which requests it. A form similar to that shown in Appendix A-13 hus
been most effective.

Recognition for Cooperating Industries

The Field Study program can not be successful without the continual inter-
est, encouragement and cooperation of many industries and countless hours of
direct assistance from the many industrial coordinators, speakers and resource
perscnnel. The institution will very likely be unable to compensate or
remunerate these companies and individuals for their valuable contributions to

this program.




The institution may, however, provide a certificate of recognition and
appreciation to those industries that have continually cooperated with this
project. An example of an appropriate certificate is illustrated in Appendix

A-12.

Program Planning and Operation
The degree of success.in a program of this type.is in direct proportion to
the care and-attention given to-a number of separate but related aspects of the

program. These Wlll be exp1a1ned in th1s sect1on.

Program Schedule o

An essent1a1 element in-the successfui operation of a program of this type
is a deta11ed and well coord1nated schedule for the entire period, worked out
well in advance and show1ng all essent1a1 deta1ls such as times, meeting places,
top1cs, fllms and guest speakers. |

Approxlmately two weeks of .time: by the program coord1nator should be
devoted to.arranging the class schedule prior to each operation of the program.
This planning should begin at least. two months prior to the operation of the pro-
gram. After order1ng the f11ms, wh1ch must be done early, a pre11m1nary and
tentative da11y and weekly outline is worked out show1ng the sequence of events
such as t1t1es of presentatlons by college staff . and resource speakers, fllms,
plant tours, meetlng places and times. This tentative outline can be -modified
and adjusted to accommodate.the scheduling of outside speakers, ;films, meeting
times, etc. |

Therordering of films for thevproéraﬁ nust»be done three-to fonramonths.
before the beginning of- each operation of the program in order. to insure.a
reasonable opportunity to secure the necessary titles. As the conf1rmatlons.for
the films are received, the titles can be.noted as finalized on the-tentative<

schedule.
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The securing of places to hold seminars, such as at various industrial
plants, should be accomplished next in-the planning stage. It is usually quicker
to contact the person in charge of the plant by telephone to explain the require-
ments of hosting the group for the day. Questions regarding the plant tour,
lunch, and speakers can be answered at this time. After securing a-commitment
by telephone, a follow-up form letter can be used to confirm meeting arrangements
made with each plant. A post card reminder should be sent to each plant one week
in advance of the meeting to insure that the commitment is still valid.

After finalizing the meeting places and plant tours, the securing of guest
speakers is now undertaken. A personal telephone call to the man in question is
usually necessary, especially if the speaker has not been used in the program
before. After explaining the requirements for the presentation, a commitment is
secured over the telephone. A letter confirming the speaking engagement with a
suggested outline of points to be covered and a.request for background informa-
tion to be.used in introducing the speaker should then be sent. (Appendix‘AeL4,
A-15). -Examples of the type of gemeral outline to be supplied theééuest speaker
will be found in Appendix C-1. A post card reminder of the speaker engagement,
title of presentation, time, and meeting place is sent to each guest speaker
about -one week prior to the scheduled time he is to speak. -

The finalized copy of the schedule should be reproduced approximately two
weeks before each operation of the program begins. Copies of this schedule are
given, along with explanations, to the students during thg# ‘first meeting of the
class. Additional copies of the schedule should be given to all staff and indus-
trial personnel who are either involved in.the program operation or should be
aware of the schedule. An example of a.completed program schedule is included
in Appendix B.

Coordinator Visitations to Students in Industry

The Coordinator should schedule a visit to each student in the industry to

57

i T TR A e i it




which assigned at least‘oncé'during each operation of the program. 'These.visits
can usually be made on Wednesday of each week. Where the industries are close
enough, at least. two and in some, cases three industries can be visited in one
day. These visits serve to enable the.coordinator to become more familiar with
each industry and the personnel.

During the visit, -the ceordinator can talk with the industrial coordinator
to answer questions.and gain a better grasp of the operation of the companies
participating in the program. Some time can.also profitably be spent having the
student show the coordinator around the plant, pointing out some of the unique.
features. In order that the industrial coordinator will have.time available
during this visit, it is advisable to send a post card notification similar to
that shown in Appendix A-16.

These visits are most.valuable during the first year of operation of the
program.

Seminar Resource Units

One of the-most. important and critical aspects of the Field Study is the
seminars which are conducted during Phase I of the program on campus and during
Phase II on Mondays and Fridays of each week while the students are doing their
observation and study in industry.

One of the major objectives of this program was to survey,the literature of
the field of industrial management and through use of informedrresource personnel
and consultants-develop a concise content.guide and outline for each of the
seminars which were to be. held in the three operational phases of the program.

These resource units were developed over the period of operation of the
research project to serve as a guide to college personnel wishing to conduct a
program of this type.

Each seminar resource unit consists of the following:

1. A documented content outline,
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2. A selected set of references.

3. Supporting quotations.

4. Charts and other materials to be used as overhead projectuals for

presentation.

5. List of examples of materials to supplement.
Following the procedures described in Chapter Two, twenty-one seminar resource.
units were finally selected for development to carry out.the intended purposes
of the Field Study program of:, (1) orienting students to industry, (2) identify-
ing key concepts about industry and, (3) developing appropriate curriculum
resource units for use in developing concepts about industry.

The completed Field Study Seminar Units which comprise the core of the
instructional content of the progzam are located in Appendix C of this report on
the following major topics:

1. Orientation to Field Study

2. Industrial Arts and the Directed Field Study
3. Industrial Psychology

4., Industrial Sociology

5, Industrial Economics

6. Forms of Business Ownership

7. Current Issues Facing American Industr

8. History of American Industry

9. History of American Labor

10, Organization and Structure of American Industry
11. Concepts - Basis for Curriculum Development
12. Industrial Relations

13. Engineering

14. Production

15. Labor

16. Finance

17. Marketing

18. Curriculum Construction Part I

19. Curriculum Construction Part II

20. Review and Evaluation of Resource Units

21. Student Evaluation of Field Study Program

In addition to the complete seminar units, a number of speaker outlines
have been developed for use in suggesting content and scope of material to be
covered by resource speakers on several topics. These topics may be used to

orient the Field Study students to a particular week's study and observation in
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a marticular phase of industry. These suggested resource speaker outlines will
be found also in Appendix C.

Curriculum Resource Units

Cne major outcome for the student taking the Industrial Field Study program
is the development of resource units which he can subsequently use in the teach-
ing of industrial arts at the public school level. In order to provide guidance
to the college students at the time when they are developing curriculum resource
units, a guide was prepared to answer questions frequently asked by the students.
This guide, along with the availability of the coordinator to answer special
questions, served to insure the production of well thought-out and valuable
resource units during the final phase of the program. |

During the initial introduction to the development of rescurce units, at
the beginning of the last, two weeks of the program, staff presentations on cur-
riculum development are given. (See Seminar Unit outlines in Appendix C). These
presentations serve to develop in the students a general idea of what kind of
units they will be expected to produce. After these presentations, the students
are arranged in committees in order to decide, under staff supervision, on the
subject area and units to be produced.

The committees proceed to develop curriculum resource units according to
the guide format utilizing the workbook material they have compiled during their
association with industry. They also use other sources such as the Field Study
resource materials, staff, books, and library facilities.

The completed work of each committee is reproduced and copies are given to
the rest of the class. At the time the copies are distributed, each committee
makes an oral presentation of its work and answers questions from the staff and
the rest of the class. These presentations usually take from 30 to 45 minutes

each.
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The resource units of the committees together with each student's workbook
and accumulated Tesource material become the property of the student and can be
used by him in constructing and enriching his course offerings after he begins
teaching.

The following pages represent the guide furnished to the students for

developing curriculum resource units. Selected representative examples of

completed resource units done by students who have completed the Field Study

program are included in Appendix I of the report.




DIRECTIONS FOR PREPARATION AND PRESENTATION
OF CURRICULUM RESOURCE UNITS

INTRODUCTION

A brief outline, consisting of two pages, should be arranged so that, when
open, the four columns are visible (see attached example). The four columns
are titied, left to right: sub-concepts, lesson topics, activities, and refer-
ences. It would be advisable to work using four blank sheets spread out before
you and develop all four areas as your ideas and train of thought dictate.
There should be some horizontal correlation; however, in most cases, it would
not be a one-to-one type of relationship. The example given should be helpful
in showing you the general idea of how this outline should be developed. This
ontline will provide the reader with a brief description of the contents of a
sample unit.

I EXPANSION OF SUB-CONCEPTS

Each sub-concept in the brief outline should be taken individually
and expanded so that the reader may understand the scope of the sub-
concept. You may use outline form or paragraph form. Include facts which
will support the sub-concept and give it more definite boundaries.

EXAMPLE
A, Individuals who apply for specifie jobs should be aware of the

sducation and skill requiremente before applying. (Sub-coneept
taken from the outline.)

1. The applicant should have eome idea of what kind or type
of work he ies qualified for and apnly for work only within
his ability, skills, and education range.

2. The applicant with previous succeesful experience in the
type of job he ie applying for will more likely be a success-
ful applioant than the person without this experience.

3. The potential applicant should review the job desoription
to be certain that he can euccessfully function in that posi-
tion before he completes a formal application.

4. Generally, only those who have the exact qualifications
will be hired.

IT  LESSON TOPICS

The lesson topics should contain the body of information, as complete
as possible, which can, or should be, taught to a class of high ability
high school students. The reason for this is that it would be easy to
pick and choose from a complete package of information to adapt to various
classes, and rather difficult to add to the information if it were
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incomplete, for a high level class. Assume ycu have a class of high
ability high school students and write the topics for them.

The major headings of the lesson topics should be selected while
making the brief outline. You should divide the total information of
the unit into logical groupings of information which can be handled more.
easily as lesson topics. You will probably end up with 3 or 4 lesson
topics, although this number is by no means a maximum limit.

Each lesson topic should contain the following headings with
appropriate information included:

A. TITLE
1. CONCEPTS:
From your brief outline, select those concepts which can best
be deve.oped by means of the material to be covered in the urit.
The concepts to be deveioped should be stated in a general
inclusive statement.

INTRODUCTION:

This should take the form of a short paragraph indicating
where or when this unit might be most appropriately taught in
the teaching-motivation sequence. Where possible, a generszl
statement suggesting how the topic may be introduced should
also be included.

PRESENTATION:

Under this heading, include the major points and facts in a
logical order which should be included in this lesson topic.
Generally an outline foxrm is easiest to use in this work; al-
though, if you have ideas for another type of approach, by all
means discuss it with a member of the staff. Try not to become
"bogged down" in fine detail but try to develop the major facts
and information. (Remember that this information may not be
teachable in one or even several lessons.) It is designed to
give the user a body of information which he may pick and choose
from in preparing his lessons in his particular situation.

EVALUATTON:

Under this heading, suggestions should be made for evaluation
activities or devices which the teacher may use to determine
whether the students have acquired an understanding of the major
concept and information related to it. The following examples
might be used: situation analysis questions, performance tests,
case studies, observations, reports, etc.

REFERENCES :

Each topic should show at least one or more sources of addi-
tional information or student reference material to be used with




the topic. References may be shown as follows: Smith, The
Elements of Industry, p. 47-49. The complete refersnce should
be shown in the resources section at the end of the unit.

EXAMPLE :
A. TITLE: Employment Procedures
1. CONCEPTS:
There ars specific employment procedures that indusiry uses.
Those who apply for work in industry should follow thege pro-
cedures. There may be some variation in the order that is fol-
lowed in employing workers in various industries.

2., INTRODUCTION:

This topic would be appropriate at the beginning of a course
in industrial arte, It could be very effective at the outset
in the operation of a mass production unit.

Tt will probably be most effective if this topic is supple-
mented with a meaningful activity or activities such as an
interview demonstration, completing applicatione, or taking

employment teste.
3. PRESENTATION:

a. Why doee industry have an employment procedure?

b. Advantages of employment procedure.

(1) Scveens for the mogt favorable applicants.

(8) Reduces lubor turnover.

(3) Helps to place the applicant into suitable work based
on his abilities and company needs.

(4) Allowe for formal induction to work, joreman, 8supér-
viasor, requivements and benefita.

(5) Provides for a follow-up review and check within
specified periods of time.

a. Example of an employment procedurs.
(1) Reception of applicant.
(2) Soreening interview.
(3) Completion of application form.
(4) Employment teste.
(5) Patterned interview.
(8) Inveatigation into background.
(7) Selection by foreman or supervisor.
(8) Medical examination.
(8) Placement.
(10) Induction.
(11} Follow-up.
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4., EVALUATION:

a. Review and evaluate resumes prepared by students on their
qualifie tions for 3 different dob descriptions.

b. FEeview and evaluate a role-playing activity related to an
interview procedure involving studente and possibly the
gohool guidance counselor.

5. _REFERENCES:

a. Musselman and Hughes, Introduction to Modern Buginess,
pp. 212-221.

b. Amrine, Ritohey, and Hulley, Manufacturing Organisation
and Management, pp. 337-346.

III ACTIVITIES |

Each activity listed on the brief outline should be expanded to
include definite suggestions as to how the activity could be used to
augment the information contained in the lesson topic. Remember that
each individual may not see the activity as being as useful as you do.
However, your suggestions may give the user ideas which he may expand
or modify for his own needs. Try to use your imagination but also try
to be. realistic.

EXAMPLE:
A. ACTIVITY:

Design, develop, construct and adninieter manual dexterity tests
with industrial arte studente. Thie activity may be an individual,
group, or class project.

1. The manual dexterity evaluative instrument could take many
forme. Perhape a specific task to be performed could be identi-
Pied and the test designed about the task.

2. Ag an example, if a worker ie required to aseemble a geries of
small parte in an igolated work area, guch as putting washers and

nuts on bolts while sitting at a bench, this process oould be sim-

?ngicd to determine how fast and accurate a worker can perform a

ob.

3. A manual dexterity test could be designed and congtructed to
determine the above for not only the job desoribed above but also
for many similar jobs.

4. Frequently these tests require that a person pick up pege from
supply bins and place them onto a rack. This may be done with one
or bath hands.

5. The frequency of correct responses in a given period of time
would be evaluated.
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IV  RESOURCES: . |

List al] resources which are relevant to the unit in proper biblio-
graphical form. Give complete infornation regarding author, title,
publisher, date, pages, chapters, etc. which will allow the reader to
pinpoint the resource in the event hz may want to secure the material.
List various materinls under proper headings such as books, periodicals,
pamphlets, films, etc.

EXAMPLE:
A. BOOKS.
1. Amrine, 4. T.; Ritchey, J. A.; and Hulley, O. S.; Manufactuving

Organisation and Management. Englewood Cliffe, New Jersey:
Prentice-Hall, Inc., 1966, &nd Ed.

B, PERIODICALS.
C. FILMS,
D. OTHERS.
V  FINAL ASSEMBLY AND REPRODUCTION:

A. TIVLE PAGE (see example)

The title page should contain the following information:

1. Arvea under study such as: Production, Financial Control, etc.
2. Names of committee members who have developed the units.

3. Names of the units contained in the work.

4. Directed Field Study in Industry.

5. Date.

B. REPRODUCTION

After completing your first unit in draft form, have it reviewed
by the field study coordinator for organization, content, and correct
format. After approval, this unit and all others should be typed in
final form on ditto masters provided. Use of ditto machine will be
demonstrated.

In some cases, you may have material which you have gathered dur-
ing your stay in industry which you may wish to reproduce and include
in the report. Thermo-fax ditto masters are available which can be
usad for this purpose. Check with the coordinator if you wish to
reproduce anything of this nature.

C. TABS
Bach committee will tab all copies of their work according to the

layout on the accompanying sheet. Resource unit sections should be
tabbed according to the attached diagram. The tabs should be attached
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at the appropriate place on the title page. Ask the coordinator for
the tab material when you are ready to assemble the report.

D. ASSEMBLING REPORT

Run off and collate the number of copies of your units indicated
by the coordinator and staple (one staple) each copy in the upper left
hand corner. Drill each copy for 3 ring notebook use and turn in all
copies to the coordinator. At the time when you give your presenta-
tion on the units you have developed, you will distribute copies of
your work to each class member. Several copies will be retained for
staff and file use.

VI  PRESENTATION AND DISCUSSION

Each committee will be expected to make a presentation on the resource
units produced to the entire group in order that maximum benafit may be
derived by each individual in the Field Study.

This presentation and explanation will provide opportunity for others
to ask questions and become generally familiar with the materials produced.

Each committee presentation should attempt to explain:
1. The rationale of the committee's thinking in developing the unit.
2. The most important or unusual activities or resources suggested.

3. Level or ciass for which the unit seems most &pproprieve.
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AREA: Industrial Relations

CATEGORY : Employment

CONCEPTUAL STATEMENT: When industries effectively use employment
. procedures, desirable employees may be
selected according to employer needs and

employee interest and ability.

I SUB-CONCEPTS II LESSON TOPICS

A. Individuals who apply for
specific jobs should be
aware of the education
and skill requifements
before applying.

B. Workers attitude, coopera-
tion, ability to accept and
adapt to change, willingness
to work with others are key
ingredients for occupational
success. |

C. Appiicants who apply for
jobs according to prescribed
procedures are more likely to
be successful in acquiring
the job than those who do not
follow said procedures.

D. Individual employee productive
contribution must exceed the
direct and indirect remunera-

tions.he.receives.
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A. Employment Procedures
B. Prepg;ing Applications
C.~Employment Testing
1. Manual Dexterity
2. Specific Skilis
3. Personality
4. Occupational Interest -
5. Others

D. Interviewing




DA

u ;Mm i U S ko, s a2 Kol N BB AT N L NS e M3

i S e 312

IITI ACTIVITIES

A. Develop and administer manual
dexterity tests with students.
. Deveidp and administer testing
to evaluate manual skill abil-
ity for a particular 5;b.
. Have students fill out a
standard application form for
a specific industrial job.
Have students apply for a.
specific job that must be done
(during a production unit).
Each student would be inter-
viewed and considered in
light of his interests and
experience and the needs of
the program. Interviewers
could be older students, the
teacher or other industrial
arts teachers.
. Cause the students to become

familiar with occupational

reports and handbooks.
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IV RESOURCES

A. Books

1. Amrine and others, Manu-

facturing Organization and

Management.

B. Periodicals
1. U.S.Department of Commerce,

Survey of Current Business.

C. Films
T "Employment Interviews"
D. Others

1. Examples

2. Visuals

3. Speakers
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Field Study Resources

In order to operate a Field Study program of this type it was recognized
that a special collection of resource material# would have to be made and
evaluated to determine, from those available, what were most appropriate for use
at the college level. It was also recognized that these resources should be
collected from many fields and sources not commonly used in industrial arts.
Resources which were finally identified and selected for use were collected and
kept intact for the primary use of students in the Field Study.

Texts and References

From the very early preliminary stages of this project the staff gathered
for review and critical evaluation all known text references that were current
and applicable to all operational phases of the Field Study program as well as
those references that might provide guidance in structuring, organizing, and
evaluating the curricular materials to be produced.

Suggestions of scurces of text references were solicited from industrial

personnel, student participants, other division faculty, publishers, advisory

council members, and faculty from other disciplines of this and other colleges.
All known publishers of texts and references in the field of industrial manage-
ment and organization were contacted for review copies of recommended new and
current editions. Excellent cooperation and assistance was provided from all
sources contacted.

As a result of a critical examination of the several hundred text refer-
ences reviewed, the project staff established a selected listing of those texts
which were considered to be minimally essential for establishing and operating a
Field Study program. This listing is contained in the annotated bibliography
contained in Appendix D. |
Filns

As a continuous process during the entire project the staff, with the
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cooperation of the college audio-visual center staff also reviewed all known
sources of 16mm. instructional films that might apply to all phases of the Field
Study project.

In reviewing the many catalogues from the major college and university
libraries, private sources, industrial, labor and international fiim listings,
all appropriate films were scheduled for previewing. These films were critically
evaluated by the project staff, by students, and by other college. faculty and
industrial personnel.

As a result of this thorough analysis and evaluation, approximately one
hundred films were selected for review during this two-year period. Of this
number, some fifty-three titles appear on the annotated film listing contained
in Appendix D.

Student Resource File

In order to supplemeht the Field Study text and reference 1ibrary, composed
of those titles on the annotated bibliography, a student resource file was com-
piled, This file, bound in an expanding fibre board pocket, was charged out to
each student at the outset of the program for the students' reference and use
during the program.

The file was developed from a careful review of a number of pamphlets, bro-
chures, govermment publications, union literature and other sources covering all
the related phases of the program. The resources provided general.bdckground
information and reading in such areas as industrial econamics, in&ustrial and
labor relations, unions, research and development and industrial organization and
management.

The file is provided the students not only as a resource to the college
students, but also as representative 1iterature which might be used with public

school students in providing them with a better orientation and understanding in

72

Full Tt Provided by ERIC.

o




certain areas. Most of the publications may be obtained in quantities without
cost.

A complete listing of selected resources which may be used to develop such
a file is contained in Appendix D.

Periodicals

A vast mmber of periodicals and trade journals exist outside the profes-
sional literature of industrial arts teachers. Many of these publications are
not normally found in a library but are extremely valuable to the industrial arts
teacher educator desiring to keep currently infoxrmed of new technological devel-
opments and the trends and forces affecting industry. A large number of these
pbulications were obtained and revised for their value in the Field Study. An

I
annotated 1list of the most worthwhile publications is contained in-Appendix D.

Student Workbook

One of the major objectives of this project was the development of a guide
or workbook which would help students seek out meaningful information and direct
their effort whil§ assigned to an industry.

The workbook was developed originally in cooperation with a number of
industrial personnel and staff who reviewed the various sections of the book.
Feedback from industrial personnel and students using the workbook was a con-
tinual source of information which has been applied to numerous revisions of the
wording and content. The final workbook has been reviewed by industiial personnel
and the project advisqry committee and meets with their general acceptance and
approval.

The ﬁorkbook is organized into seven major categories which parallel and
complement the general plan of the program as explained in Chapter II. Sections
of the workbook include: Introductory Seminars, Industrial Relations, Engineer-
ing, Production, Labor, Finance and Marketing. An explanation is included at

the beginning of the workbook which provides the student with a general
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description of how he should use the workbook as well as general suggestions to

be followed in observing and studying the industry.

Each section of the workbook provides a statement of the purposes of the
section, references which are applicable to the content, space for notes on
speakers, an outline and key questions to guide the student's inquiry, and an
application section consisting of space for occupational information, industry
matrix, and concept development and application.

It must be noted that this workbook has worked very well in directing the
students in this program as ié is operated at this institution and with the
group of industries in this area. ' However, if this workbook is used in a signi-
ficantly different type of program or with a largely different group of indus-
tries, some adjustment of the content may be necessary. It is, however, a
general enough workbook to be used in a variety of industries and programs with
success.

It should also be recognized that, in preparing a workbook for general
application and use with many types of industries, certain questions may not
apply in all cases. In such cases the student wiil have to use more of his own
initiative in selecting the information which is important to be included.

In practice, the students secure two copies of the workbook. One copy is
used to take notes while discussing the various aspects of the area of industry
under study with the appropriate industrial personnel and at weekly seminars.
This copy is the working copy and need only have penciled notes by the student.

The second copy of the workbook is taken apart and the appropriate nota-
tions typed in, using the notes previously obtained in the working copy. The
typed copy of the section under study is turned in each week so that it may be
reviewed by the staff. After reviewing the weekly work done by each student,
the coordinator makes appropriate comments on a separate sheet which is returned,

along with the student's work, so that the student can be aware of the quality
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of his work and, where necessary, his attention may be directed to any specific
shortcomings.

The complete workbook is included in this report in Appendix F.

Guide to Industrial Personnel

During the operation of the Field Study program, visitations to the stu-
dents while they were in the industrial setting were made to help answer ques-
tions from both the students and the industrial personnel who worked with them.
Since most questions asked by the industrial personnel during these visits were
very similar from industry to industry, it was apparent that a guide needed to
be developed which could be used to answer these questions. This guide was
developed to explain various aspects of the program to industrial personnel who
are involved in the program for the first time, such as when a new industrial
plant is to participate in the program. ‘

The contents of the guide explain, in brief form, the nature of the pro-
gram, the nature of industrial arts, the types of studante whs will be involved
in the program, the organization of the program, and the responsibilities of the
industrial personnel, the students and the college personnel in the program.
Suggestions and possible schedule arrangements which may be helpful for the
industrial personnel in working with the program are also included. The guide
essentially gives the industrial personnel a good overview of the complete opera-
tion and intended purposes of the program.

The guide was developed by the staff based on the experience they gained
from working with the program and the industrial personnel, The industrial per-
sonnel requested that the guide be concise, and contain only essential informa-
tion. To meet this Tequest great detail was avoided. Copies of the guide were
distributed to selected industrial personnel for their reactions and comments.
Minor revisions were made, based on this feedback, and a final guide was

duplicated.
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Appzoximately six copies of the Guide To Industrial Personnel were distri-
buted to each of the industries involved in the program so that copies would be
available to all of the key personnel who would come into contact with the
students.

The usefulness of the guide in this program has been most satisfactory.
extensive use of the guide in this program which has already been established is
somewhat limited, since personnel in the cooperating industries with whom this
program is working have, over the period of the study, gained experience with
the program and the procedures being followed. They therefore use the guide for
reference purposes and to familiarize personnel with the program who will be
working with it for the first time.

The complete Guide To Industrial Personnel as it is currently being used

in the program is contained in Appendix F. This guide, along with the workbook,
gives all personnel the information needed to effectively work with the program.
The full usefulness of the guide would be more apparent in the initial set-up
and operation of a program of this nature in a totally new situation. The guide
will also be extremely valuable in the orientation and introduction of new

industries and personnel in the existing program.

Identification of Concepts about Industxyy

One of the objectives of this research was to attempt, on an experimental
basis, to determine whether students who had been exposed to the Field Study
experience could identify important concepts about American industry which would
be useful in determining what should be taught to public school students,

It was hypothesized that if students were permitted to observe and study
industry over a period of time, certain concepts would be commonly identified by
many students. Concepts which were recognized with a high degree of frequency
could then represent some of the most critically important concepts to be taught

to their students.
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The procedure as described in Chapter II was used to collect and tabulate
all concepts identified by the students and these were placed in a cumulative
pool for final analysis and review.

The results of the cumulative tabulation and review of the industrial con-

cept statements are summarized in this section as taken from the total cumulative
tabulation which may be reviewed in Appendix G. |

The student industrial concept statements identified during the four opera-
tional phases of this project totalled 326 different statements and 1,722 total
student responses, These conceptual statements are grouped by the six major
categories of industry and their sub-elements as they were received from the
students.

Por the purpose of summarization, the most important statements which were
recognized by the students, having a frequency of ten or more, are identified in
the following list. Also included in this list are student conceptual statements
which were noted less frequently but were recognized by authorities and special-
ists from the industrial advisory council and project staff as being very
important. These statements are preceded by an asterisk (*). The number in
parenthesis ( ) preceding other statements indicates the frequency with which
these statements were identified by the student participants during the course
of the project.

The project staff has made no attempt to alter any statement nor have the
statements been placed in any rank order of importance. It should be recognized
in reviewing these statements that they represent the empirical observations and
the generalizations of undergraduate students. While suggestions and guidance
on the wording of conceptual statements were provided initially, very little
stress or emphasis was placed on this aspect of the student's work in oxrder not
to inhibit their recording of those concepts which they had acquired. The state-

ments, therefore, are not highly refined nor carefully structured.
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To provide greater insight and understanding into the results obtained
relating to the total differeht statements and total number of responses
identified by the four student groups, two tables have been prepared.

Table I explains the total response relationship between each of the four
student groups and each major industrial category. It 3hould be noted that the
volume of responses in the student groups varied from a high of 559 to a low of
359, Again, a variation exists between the industrial categories where Industrial
Relations received 351 total responses and Labor had 228. The sum total of all
responses was 1,722.

Table 1T shows the relationship between the student concept statements

and the total responses received. This relationship is treated according to

the major elements of industry. This table shows that a total of 326 different
statements were received and tabulated. The number of statements in each major
category is also shown.

Interpretation of the Data

The results of the surmary tabulation as shown in Table II reveal that, of
the 326 separate conceptual statements jdentified, forty-four or 13.5% cf the
statements were identified by 10 or more students, with one statement expressed
by 40 of the 59 students in the program.

Those statements identified by less than 10 students show the wide range

of recognized concepts which the students were able to identify.
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Table 1
SUMMARY OF STUDENT CONCEPT STATEMENT TABULATION

z Total Responses By Student Group and Category

STUDENT GROUP

CATEGORY a | om | ow

Industrial

Relations 90 99 98 351
Engineering “ 44 88 67 249

Finance “ 55 95 76 n

Marketing 64 60 96 70 n

Explanatory Note: The student groups refer to the four groups, each
consisting of 15 students, which participated in the
program over a two year period.
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TABLE 11

I e RS

SUMMARY OF STUDENT INDUSTRIAL CONCEPT STATEMENTS

IND. REL ENGINEERING PRODUCTION LABOR FINANCE MARKETING
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NOTE: The number in each category column indicates the number of statements having a

frequency response as shown by the

the industrial relations category indicates
each having a response of 21,) The final number at the bottom of each

statements,

column refers to the total number of different

submitted.

number in the extreme left column., (Eg. The 3* in
there were three different conceptual

statements in that category, and the
number at the bottom right is