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FOR:WORD

This study concerning design content for industrial arts

woodworking has evolved as the result of a need for knowledge of

wood-product design in the field of industrial education. This

publication is offered with the hope that industrial educators will

use it to upgrade their programs if such a need is evident.

One of the services of the Arkansas Research Coordination

Unit is to disseminate findings of research and related activities

in industrial and technical education to interested agencies and

individuals within and outside the state.

Gratitude is expressed to Marion E. Maddox, Professor of

Industrial Education, and Chairman of the author's graduate committee,

for his assistance and guidance in the preparation of this publi-

cation.

Harold W. Moore
Associate Director
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THE PROBLEM AND METHODS OF PROCEDURE

The high level of technical development and achievement whict

our culture enjoys and maintains has placed design in a new perspect-

ive. One has at his fingertips innumerable products, designed by

experts for his use and enjoyment. During no other period in the

history of man has such a vast quantity of items been produced and

sold on the open market. This trend is apt to continue since scien-

tific and technological information doubles every thirteen to fifteen

years. (15:18)

The designer, as an individual, plays a major role in the devel-

opment of each new product. It is his unique handling of the specific

design problem which determines the final outcome of the item. The

designer must be aware of society's need and wants before society is

aware of the need itself. So the designer oecomes a kind of practical

prophet, capable of analysing trends and needs, taking this informa-

tion and transforming it into some tangible item which is functional

and attractive.

With such an emphasis and dependence upon manufactured items

within our society, a need evolves which has never before been appar-

ent. This need is that individuals have e sound knowledge of consumer

products. An integral part of a person's education today should in-

clude an awareness of design, its functionality, appropriateness and

aesthetic appeal. An educated person should not only be well versed

in intellectual and academic matters, but should also be educated

so that he can exercise good taste, and discriminate between poor
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and good design. The Design Research Team sums it up by stating:

To support such teaching, an effort should be made to bring
the student of the industrial arts into a familiar relationship
with good and poor design as it exists in works that can be seen
and examined: in architecture, sculpture, textiles, interiors,
furniture, and various manufactured objects. Experience will
bring sophistication; and sophistication, refinement. The unsuit-
able, tho distorted, the structurally or materially unsound, the
shabby and shoddy, the imitative and hackneyed, will be seen for
Oat they are, uninteresting and ugly. Banality and ugliness are
sure to be rejected, and the search thereafter is likely to be for
the suitable, the structurally sound, the inventive, the mater-
ially expressive--in short, the well-designed. (7:4)

But what is being done on the college and university level to

prepare the individual for life in this technically-oriented world?

One of the courses offered to try to fill such a need is the indus-

trial arts woodworking course. This course deals with familiarizing

students with products of the wood industry. An important facet e2

the wood industry if% the furniture area, dealing with items which

surround persons closely and constantly. These courses in woodworking

are intended to provide experiences for the student which will enlarge

his knowledge of wood, its characteristics, appropriate uses, its

limitations and its place in design.

It is important that an individual realize earl-, in his education

that each period of history has its own unique design. For example,

Rococo design was appropriate in its period and fulfilled the needs

of the people during the seventeenth and eighteenth centuries. How-

ever, Rococo is out of place in our society today. (28:68) There is

a design of our own time, reflecting our values, culture and period.

The present design, however, may possibly appear grossly out of place

in the year A.D. 2000. Students must be made aware that this time is
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their time upon earth, and be encouraged to fully explore, utilize

and enjoy their own unique design. Lindback states:

This obligation does not begin and end with act discussion
of contemporary design--it must be extended and presented in
such a manner that the individual will recognize and appreciate
good design from any period in history. There are logical
reasons why the Colonial Style carries a very distinctive appear-
ance. There are reasons, too, why the heavy Mission furniture
was a popular and easily recognizable style. To maintain that
there is no style other than contemporary would be prejudicial
and misleading. One must instead suggest that the contemporary
is most representative of this technological and machine age,
and therefore more adequate for the Twentieth Century. (2S:14)

The industrial arts woodworking claw, with its opportunities to

explore such an important industry as wood, seems the ideal class in

which to re-emphasize present-day design. In such a situation

students can approach and explore the design problem. But instead of

ending the experience of designing in a frustrating situation of

never seeing their item completed, the students can go readily into

the technical skill of their designs, actually constructing them and

seeing them in their completene.s. (9) The Scandinavians, known

throughout the world for their gracefully designed items which are

both functional and high in aesthetic appeal, use such an approach to

design. Their designers are artists and craftsmen as well. It is

a common practice for the designer to bvild a full site model as a

part of the design process.

In order that a direction be ascertained as to further study in

design instruction in the woodwork area, it is necessary that the

current status of design in woodwork be explored, designers in wood

questioned and opinions compiled so that appropriate measures can be

taken to improve design instruction in wor4work courses.
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THE PROBLEM

Statement of the problem. The purpose of this study is four-

fold: (1) to identify design topics which are fundamental to in-

struction in the area of industrial arts woodwork, (2) to determine

the degree of emphasis presently placed on selected design content

topics in industrial arts woodwork classes at the college level,

(3) to determine the extent to which industrial arts woodwork ed-

ucators and industrial wood-product designers agree on design content

topics, and (4) to determine in what specific areas wood-product

designers are utilised in industry.

Specific questions to be answered:

1. What degree of emphasis do industrial arts woodwork
educators place upon design _ontent topics selected
for industrial arts woodwork courses at the college
level?

2. Act degree of emphasis do industrial wood-product
designers place upon design content topics selected
for industrial arts woodwork at the college level?

3. What degree of difference exists between the industrial
educators and industrial designers in regard to selec-
ted design content topics?

4. What are the occupational opportunities available in
which a knowledge of wood design is necessary?

DEFINITION OF TERMS

Design is a simple and direct solution to a problem which in-

volves planning, selecting material and determining the appearance

of functional objects.

Industrial artA design is a part of industrial arts curriculum

which deals with the basic elements and principles of design as they
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apply to the creation of industrial objects.

Industrial designers are persons engaged in creating, planning

and developing industrial products for manufacture.

Contemporary, design is a term encompassing products which are

planned and developed to meet the needs of living today.

Industrial arts is a study of the tools, materials, processes,

products and occupations of industry.

Wood industry refers to any business which makes wood or wood-

products its major concern.

Wood design refers to designed objects utilizing wood as the

primary material.

Woodwork class is a facet of industrial arts which i3 organized

to provide an opportunity for students to gain knowledge and skill

relating to the wood industry.

Functional denotes fulfilling a useful purpose or activity for

which an item is designed.

Industrial education is a generic term applying to all types of

education related to industry, including industrial arts education,

vocational industrial education and technical education.

Aesthetic, taken from the Greek word "aisthetikos," meaning

sense of perception. The general meaning being, relating to, or

responsive of, the beautiful.

Traditional design denotes design which reflects the basic

aesthetic concepts, materials and techniques of past periods, as

opposed to contemporary design, or design of this time.

Industrial design is a process of analyzing, creating, planning,
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and developing articles for mass production.

Machine is is that period in history, following the eighteenth

century, in which machinery has been fundamental to the production of

industrial products.

Bauhaus School was a school of design, started in Dessau, Germany,

1925, by Walter Gropius. This school's prime objective was to create

forms which symbolize the machine age. The principles of the

Bauhaus being:

that mcst students should face the fact that their future
should be involved primarily with industry and mass produc-
ticm rather than with industrial craftsmanship;

that teachers in schools of design should be men who are
in advance of their profession rather than safely and
academically in the rearguard;

that schools of design should, as the Bauhaus did, bring
together the various arts of painting, architecture, theatre,
photography, weaving, typography, etc., into a modern syn-
thesis which disregards con.rentional distinction between
the "fine" and "applied" arts;

that it is harder to design a first rate chair than to paint
a second rate painting--and much more useful;

that a school of design should have on its faculty the purely
creative and disinterested artist, such as the easel painter,
as a spiritual counterpoint to the practical technician in
order that they may work and teach side by side for the bene-
fit of the student;

that thorough manual experience of material is essential to
the student of design--experience at first confined to free
experiment and then extended to practical shop work;

and, lastly, that because we live in the 20th century, the
student architect or designer should be offered no refuge in
the past, but should be equipped for the modern world in its
various aspects, artistic, technical, social, economic, and
spiritual, so that he may function in society not as a
decorator but as a vital participant. (28:88)
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SOURCES OF DATA AND PROCEDURE

Sources of data for this study include a survey of the opinions

of a group of selected educators who are presently engaged in the

teaching of woodworking classes on the college level, and a national

panel of selected leaders in the field of industrial wood-product de-

sign. Professional industrial designers were selected for this study

because of their highly specialized training. Awareness of the design

process qualifies these designers as reliable sources from which to

seek opinions in regard to the importance of content topics for design

instruction presented to the industrial arts woodwork student.

Industrial design literature was researched to locate industrial

designers who have, within the past three years, contributed special

design achievements dealing directly with wood-product design. Sixty

designers were chosen to make up the panel of experts. These people

had been chosen to represent their profession by either writing an

article about some phase of wood-product design or by publishing pic-

tures describing the development of a particular design. This tech-

nique of panel selection was utilized on the assumption that persons

who contribute work for publication, display a more professional

attitude, thereby making more suitable and qualified panel members. A

letter was mailed to 60 industrial designers, in which each was asked

to serve as a member of the panel.

A questionnaire was enclosed with the letter (Appendix I).

Acceptance of the assignment as a panel member was made known by.

returning the completed questionnaire. Two weeks after letters and

questionnaires were mailed to prospective panel members, a follow-up



8

letter was mailed to those who had not responded. A total of 42

questionnaires, or 70 per cent were returned by the panel before the

end of the established terminal date. Completed questionnaires were

returned by leading designers from 19 states and the District of

Columbia (Table I).

Colleges and universities offering industrial arts woodwork

courses were invited to participate in the study. These were selected

from the Industrial Teacher Education Directory. (19) The institution

was selected by random in order to give equal chance and independence

to each member of the sample. This was accomplished by assigning

A nuaber to each school and consulting a table of random numbers to

determine the final choice. The person responsible for teaching the

woodwork courses in each selected school was the chosen individual

for replying to the questionnaire. One hundred and seven teachers

were asked to make up the sample of edUcators (Appendix II). A ques-

tionnaire and a letter were mailed to each selected industrial arts

educator. After a two-week period, a follow-up letter and another

questionnaire were sent to those who had not replied to the first

request. A total of 89 completed forms were returned before the end of

the final date, which made a total of 83 per cent returns for the

educational group.

Questionnaire. Design content topics forming the basis for the

questionnaire were selected from current literature. Textbooks, maga-

zines, and studies were examined for material which pertains to the

various aspects of designing articles of wood. The content items were

selected and arranged in an order appropriate to the different levels

of the design process (Appendix I).



TABLE I

DISTRIBUTION OF INDUSTRIAL DESIGNERS PARTICIPATING
IN THE STUDY

State
Questionnaire Per Cent

ReturnedMailed Returned

Arkansas 5 5 100

California 9 6 66.6

Florida 1 1 100

Idaho 1 1 100

Illinois 6 3 50

Indiana 2 1 50

Massachusetts 2 0 0

Michigan 1 0 0

Missouri 2 1 50

New York 13 10 76.9

North Carolina 1 0 0

Ohio 2 2 100

Oklahoma 5 5 100

Oregon 1 1 100

Pennsylvania 1 0 0

Rhode Island 1 1 100

South Carolina 1 0 0

Texas 2 1 50

Washington 3 3 100

Washington D.C. 1 1 100

Total 60 42 70

9
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STATISTICAL PROCEDURES

The statistical treatment used to test the two hypotheses was

the one-way analysis of variance. A computer which was programmed to

handle the one-way analysis of variance was utilized to give an F

statistic between the means of the two samples. The F statistic was

computed for each topic listed in the questionnaire. Null hypotheses

were rejected in cases where the value of F exceeded the 5 per cent

level of significance (3.92 for one degree of freedom in the numerator

and 129 degrees of freedom in the denominator). When significance was

noted at the .05 level, a further test was made at the .01 level of

significance.

ASSUMPTIONS

1. It is assumed that the woodwork teacher, on the college level,

has enough background in design to enable him to understand design

terms which are used in the instrument.

2. It is assumed that classroom time is being devoted to the

study of design in industrial arts woodwork courses.

3. It is assumed that the industrial arts teacher is teaching his

courses according to the way he feels they should be taught.

. 4. It is assumed that a knowledge of design is considered, by

educators, an important aspect of the industrial education curriculum.

5. It is assumed that the design content items which are selected

for the questionnaire are appropriately chosen and will yield valid

results.

6. It is assumed that the industrial designer, in general, is

familiar with the industrial arts teacher education program and has
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some knowledge of industrial arts woodworking.

7. It is assumed that the industrial arts woodworking courses

involve the construction of student-designed projects.
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REPORT OF FINDINGS

This chapter contains a description of findings obtained by a

questionnaire sent to a sample of industrial arts woodwork educators

and a panel of wood-product designers. It is organized into four major

divisions involving (1) the degree of emphasis placed upon selected

design content topics by a sample of industrial arts woodwork edu-

cators, (2) the degree of emphasis placed upon these same design content

topics by a panel of industrial wood-product designers, (3) a comparison

of the degree of emphasis placed upon selected design content topics by

industrial arts woodwork educators with the degree of emphasis placed

upon these same topics by the industrial wood product designers, and

(4) occupational opportunities in which a knowledge of wood-product

design is necessary.

DEGREE OF EMPHASIS PLACED UPON SELECTED DESIGN CONTENT TOPICS
BY INDUSTRIAL ARTS WOODWORK TEACHERS

One hundred and seven indUstrial arts teachers were mailed a copy

of the questionnaire and asked to rate each design topic according to

the degree of emphasis they placed on that particular topic in their

industrial arts woodworking classes. Eighty-nine teachers responded

by returning completed questionnaires. A five-point rating scale

was utilized to enable the educator to indicate the degree to which

he emphasized each topic in his woodwork classes. The value of

the scale ranged from 1 to 5, with the largest number representing

the highest degree of emphasis and the smallest number indicating the
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lowest degree of emphasis. The rating scale with its number equiva-

lent is as follows:

5---Extensive emphasis

4---Slightly above average emphasis

3---Average emphasis

2---Slightly below average emphasis

1---Little emphasis

Averaging the responses did not always provide a whole number;

consequently, the following key was used in order that each fractional

part of a number could be properly recorded:

4.50 to 5 = 5---Extensive emphasis

3.50 to 4.49 = 4---Slightly above average emphasis

2.50 to 3.49 3---Average emphasis

1.50 to 2.49 2---Slightly below average emphasis

.50 to 1.49 = 1---Little emphasis

Ratings which the group of 89 educators assigned to various

selected design topics in each of the five major categories are illus-

trated in Tables II through VI. Indicated in the lest column of each

table is the mean rating for each topic. Also, a key has been provided

at the bottom of each table in order that a specific degree of

emphasis can be determined for each design topic.

DEGREE OF EMPHASIS PLACED UPON SELECTED DESIGN CONTENT TOPICS
BY INDUSTRIAL WOOD-PRODUCT DESIGNERS

Sixty industrial wood-product designers were asked to rate each

design topic according to the degree of emphasis they felt it should

receive in a course of industrial arts woodwork at the college level.
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TABLE II

EDUCATORS' RATING OF TOPICS PERTAINING TO DESIGN
BACKGROUND INFORMATION

Topic

Respocses of educators

5 4 3 2 1

Mean
rating*

1. Leaders who influenced the
contemporary design concept. 1 12 21 15 40 2.09

2. Present-day designers of
wood products.

3. Contributions of the Bauhaus
School.

4. Influerwe of "Machine Age"
on today's design.

5. Role of the designer in
today's society.

6. Appreciation for good
design.

7. Job opportunities in the
design field.

8. Companies that produce con-
temporary wood products.

9. Literature pertaining to
industrial design.

10. Littrature relating to in-
&atrial materials.

7 16 23 18 25 2.57

1 3 16 11 58 1.63

14 31 28 7 9 3.38

12 21 33 11 12 3.11

47 19 9 3 1 4.33

la

6 12 27 15 19

6 15 38 23 7

7 18 38 21 6

2.56

2.91

3.00

9 12 13 7 1 3.24

*Key: 4.50 to 5 Extensive emphasiu
3.50 to 4.49 Slightly above average emphasis
2.50 to 3.49 Average emphasis
1.50 to 2.49 Slightly below average emphasis
.50 to 1.49 Little emphasis
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TABLE III

EDUCATORS' RATING OF TOPICS PERTAINING TO
THE FUNDAMENTALS OF DESIGN

Topic
Responses of educators Mean

rating*

1. Principles and elements
of design.

2. "Honest" selection and
usage of materials.

3. Meaning of "function" in
the design process.

4. Aesthetic appeal of a
design.

5. Basic knowledge of instru-
ment drawing.

6. Concept of "simplicity"
in a design.

7. Design vocabulary.

8. Basic understanding of
color.

9. Concept of appropriate
color.

10. Free-hand sketching.

11. Techniques of research.

5 4 3 2 1

27 24 28 9 1 3.75

37 33 15 4 0 4.15

44 26 15 3 1 4.22

29 38 13 8 0 4.01

8 22 31 12 16 2.93

14 34 31 12 7 3.60

7 24 26 19 13 2,92

9 11 34 16 19 2.72

23 36 24 3 3 3.82

12 32 24 14 7 3.31

9 15 29 13 23 2.71

*Key: 4.50 to 5------Extensive emphasis
3.50 to 4.49---Slightly above average emphasis
2.50 to 3.49---Average emphasis
1.50 to 2.49---Slightly below average emphasis
.50 to 1.49---Little emphasis
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TABLE IV

EDUCATORS' RATING OF TOPICS PERTAINING TO
WOOD TECHNOLOGY

Topic

1. Physical properties of dif-
ferent species.

a. Expansion and contraction.

b. Relative hardness.

c. Color and grain character.

d. Bending strength.

e. "Oily" quality.

f. Resistance to decay.

g. Relative strength.

2. Mositure content testing
and control.

3. Ease of laminating.

4. Aesthetic appeal.

5. Specification writing and
purchasing.

Responses of educai.ors Mean
rating*

5 4 3 2 1

31 27 24 4 3 3.89

30 31 23 5 0 3.97

40 30 15 4 0 4.19

20 22 33 9 5 3.48

11 17 31 18 12 2.97

12 29 29 13 6 3.31

19 33 30 6 1 3.70

28 24 19 13 5 3.64

19 29 24 13 4 3.52

23 31 30 5 0 3.81

11 24 35 14 5 3.25

*Key: 4.50 to 5- Extensive emphasis
3.50 to 4.49---Slightly above average emphasis
2.50 to 3.49---Average emphasis
1.50 to 2.49---Slightly below average emphasis
.50 to 1.49---Little emphasis
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TABLE V

EDUCATORS' RATING OF TOPICS PERTAINING TO WOOD PRODUCTS
AND RELATED MATERIALS

Topic
Responses of educators Mean

rating*
5 4 3 2 I

1. Plastic laminates. 18 21 29 11 10 3.29

2. Interior and exterior finishes. 21 35 26 6 1 3.78

3. Particle board and hard-
board. 15 31 30 11 2 3.52

4. Wood Adhesives. 38 32 17 2 0 4.19

5. Taxtiles, such as uphol-
stery fabrics. 5 14 26 22 22 2.53

6. Metal and plastic hardware
items. 10 16 41 17 5 3.10

7. Hardwood and softwood ply-
wood. 26 30 30 2 1 3.88

8. Vinyl plastic. 3 17 27 23 19 2.57

9. Acrylic plastic. 3 14 25 23 24 2.43

10. Insulation and acoustical
board. 2 9 28 26 24 2.31

11. Ceramic tile. 2 2 20 24 41 1.88

12. Class. 3 4 19 22 41 1.94

011110.

*Key: 4.50 to 5------Extensive emphasis
3.50 to 4.49-Slightly above average emphasis
2.50 to 3.49---Average emphasis
1.50 to 2.49---Slightly below average emphasis
.50 to 1.49-Little emphasis
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TABLE VI

EDUCATORS' RATING OF TOPICS PERTAINING TO DEVELOPMENT
OF SKILL IN USING TOOLS AND MATERIALS

Topic

Responses of educators Mean
rating*

5 4 3 2 1

1. Use of common woodwork handtools. 43 28 15 2 1 4.24

2. Safe use of portable power
tools. 52 25 11 1 0 4.43

3. Handling and storage of ma-
terials. 24 27 33 4 1 3.78

4. Treatment of plywood edges. 23 26 34 4 2 3.72

5. Clamping and holding techniques. 42 28 18 1 0 4.25

6. Electronic glue drying pro-
cesses. 19 22 14 20 14 3.13

7. Hardware installation. 19 25 29 15 1 3.52

8. Application of plastic lami-
nates and veneers. 19 24 28 15 3 3.46

9. Reading and intrepreting
drawings. 31 23 23 10 2 3.80

10. Selection and application of
adhesives. 36 36 10 5 2 4.11

aworow. /10,

*Kaye 4.50 to 5------Extensive emphasis
3.50 to 4.49---Slightly above average emphasis
2.50 to 3.49---Average emphasis
1.50 to 2.49Slightly below average emphasis
.50 to 1.49---Little emphasis



19

Forty-two designers responded, making a total of 70 per cent returns

for the group. Mean ratings placed on design topics by designers are

illustrated in Tables VII through XI. The degree of emphasis placed

on each design topic may be determined by consulting a key located at

the bottom of each table.

A COMPARISON OF THE DEGREE OF EMPHASIS PLACED UPON SELECTED
DESIGN TOPICS BY EDUCATORS WITH THE DEGREE OF EMPHASIS

PLACED ON THE SAME TOPICS BY INDUSTRIAL WOOD-PRODUCT DESIGNERS

that:

A one-way analysis of variance was applied to the null hypotheses

There is no significant difference between the degree of
emphasis placed on selected design content topics by
industrial arts woodwork teachers and the degree of emphasis
placed on these same topics by a panel of professional
industrial designers.

The null hypotheses was rejected for 24 topics. The sample of

industrial educators emphasized two topics significantly more in

their woodwork classes than the panel of designers would emphasize

them. These topics were all in respect to the category pertaining

to development of skill in using tools and materials and included

topics, safe use of portable power tools, and clamping and holding

techniques. The panel of designers emphasized twenty-two topics

significantly higher than the industrial educators. Six of these

topics pertained to the category of design background information and

included: leaders who influenced the contemporary design concept;

present-day designers of wood products; contributions of the Bauhaus

School; role of the designer in today's society; job opportunities in

the design field; and literature pertaining to industrial design. The

following eight, topics rated significantly higher by the panel of
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TABLE VII

PANEL RATING OF TOPICS PERTAINING TO DESIGN
BACKGROUND INFORMATION

Topic
Responses of panel Mean
5 4 3 2 1 rating*

1. Leaders who influenced the
contemporary design concept. 11 14 10 5 2 3.64

2. Present-day designers of
wood products. 5 18 14 4 1 3.52

3. Contributions of the Bauhaus
School. 6 15 12 3 6 3.29

4. Influence of "Machine Age" on
today's design. 10 17 9 3 3 3.67

5. Role of the designer in
today's society. 24 9 4 2 3 4.17

6. Appreciation for good design. 30 6 4 0 2 4.48

7. Job opportunities in the
design field. 10 22 7 0 3 3.86

8. Companies that produce con-
temporary wood products. 4 13 15 S 5 3.14

9. Literature pertaining to
7 14 14 7 0 3.50industrial design.

10. Literature relating to in-
dustrial materials. 9 12 13 7 1 3.50

*Key: 4.50 to 5------Extensive emphasis
3.50 to 4.49 - -- Slightly above average emphasis
2.50 to 3.49Average emphasis
1.50 to 2.49---Slightly below average emphasis
.50 to 149,---Littia emphasis
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TABLE VIII

PANEL RATING OF TOPICS PERTAINING TO
FUNDAMENTALS OF DESIGN

Topic
Responses of panel

5 4 3 2 1

Mean
rating*

1. Principles and elements of
design. 28 10 3 0 1 4.52

2. "Honest" selection and usage
of materialr. 30 9 2 0 1 4.59

3. Meaning of "function" in
the design process. 20 16 5 0 1 4.28

4. Aesthetic appeal of a design. 19 20 10 0 1 4.14

5. Basic knowledge of instru-
ment drawing. 8 9 19 5 1 3.42

6. Concept of "simplicity"
in a design. 16 15 11 0 0 4,11

7. Design vocabulary. 8 14 18 2 0 3.66

8. Basic underotanding of
color. 11 15 12 2 2 3.73

9. Concept of appropriate
color. 16 18 5 2 1 4.09

10. Free-hand sketching. 11 16 11 4 0 3.80

11. Techniques of research. 6 16 16 2 2 3.52

*Rey' 4.50 to 5------ Extensive emphasis
3.50 to 4.49Slightly above average emphasis
2.50 to 3.49Average emphasis
1,50 to 2.49---Slightly below average emphasis
.50 to 1.49Little emphasis
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TABLE IX

PANEL RATING OF TOPICS PERTAINING TO
WOOD TECHNOLOGY

Topic
Responses of panel

5 4

1. Physical properties of different specie..

a. Expansion and contraction. 15 14

b. Relative hardness. 9 15

c. Color and grain character. 19 10

d. Bending strength. 7 16

a. "Oily" quality. 5 9

f. Resistance to decay. 8 10

g. Relative strength. 11 17

2. Moisture content testing
and control. 8 16

3. Ease of laminating. 8 14

4. Aesthetic appeal. 16 12

5. Specification writing and
purchasing. 7 10

Mean
rating*

3 2 1

11 1 1 3.98

15 2 1 3.69

11 1 1 4.07

17 1 1 3.64

22 3 3 3.24

21 0 3 3.48

12 1 1 3.86

11 5 2 3.55

15 3 2 3.55

10 2 2 3.90

21 4 0 3.48

*Key: 4.50 to 5- Extensive emphasis
3.50 to 4.49---Slightly above average emphasis
2.50 to 3.49Average emphasis
1.50 to 2.49---Slightly below average emphasis
.50 to 1.49Little emphasis
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TABLE X

PANEL RATING OF TOPICS PERTAINING TO WOOD
PRODUCTS AND RELATED MATERIALS

Topic

Responses of panel Mean
rating*5 4 3 2 1

1. Plastic laminates. 9 13 17 2 1 3.64

2. Interior and exterior fin-
ishes. 12 17 11 2 0 3.93

3. Particle board and hardboard. 5 12 22 3 0 3.45

4. Wood adhesives. 16 14 9 3 0 4.02

5. Textiles, auch as upholstery
fabrics. 3 17 lE 6 0 3.40

6. Metal and plastic hardware
items. 3 l8 19 2 0 3.12

7. Hardwood and softwood plywood. 11 10 17 4 0 3.66

8. Vinyl plastic. 3 10 24 4 1 3.24

9. Acrylic plastic. 5 10 23 4 0 3.38

10. Insulation and acoustical
board. 3 4 22 12 1 2.90

11. Ceramic tile. 2 3 22 14 1 2.79

12. Glass. 2 4 22 14 0 2.86

*Keyt 4.S0 to 5------Extensive emphasis
3.S0 to 4.49---Slightly above average emphasis
2.S0 to 3.49---Average emphasis
1.50 to 2.49-Slightly below average emphasis
.50 to 1.49---Little emphasis



24

TABLE XI

PANEL RATING OF TOPICS PERTAINING TO DEVELOPMENT OF
SKILL IN USING TOOLS AND MATERIALS

Topic

Responses of panel Mean

5 4 3 2 1
rating*

1. Use of common woodwork hand-
tools.

2. Safe use of portable power
tools.

3. Handling and storage of
materials.

4. Treatment of plywood edges.

5. Clamping and holding tech-
niques.

6. Electronic glue drying pro-
cesses.

7. Hardware installation.

8. Application of plastic lam-
inates and veneers.

9. Reading and interpreting draw-
ings.

10. Selection and application
of adhesives.

18 10 9 5 0 3.98

19 8 10 5 0 3.98

4 16 17 5 0 3.45

4 20 12 6 0 3.52

6 18 13 5 0 3.60

4 14 17 7 0 3.36

10 8 16 8 0 3.48

8 16 14 4 0 3.67

20 17 4 1 0 4.33

14 10 15 3 0 3.83

*Key= 4.50 to 5 Extensive emphasis
3.50 to 4.49 Slightly above average emphasis
2.50 to 3.49 Average emphasis
1.50 to 2.49 Slightly below average emphasis
.50 to 1.49 Little emphasis
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designers were related to the category dealing with fundamentals of

design: principles and elements of design; "honest" selection and

usage of materials; basic knowledge of instrument drawing; concept

of "simplicity" in a design; design vocabulary; basic understanding

of color; free-hand sketching; and techniques of research, Seven

topics emphasized significantly higher by the panel of designers con-

cerned the category of wood products and related materials which

included: textiles, such as upholstery fa rice; metal and plastic

hardware items; vinyl plastic; acrylic plastic; insulation and acous-

tical board; ceramic tile; and glass. One topic was contained in

the category of development of skill in using tools and materials

and pertained to reading end interpreting drawings.

OCCUPATIONAL OPPORTUNITIES AVAILABLE IN WHICH
A KNOWLEDGE OF WOOD DESIGN IS NECESSARY

Twenty-five occupational areas in which a knowledge of wood

design was necessary were listed by the panel of designers. The

following five areas were mentioned at least 11 times each: furni-

ture design, interior design, architecture, cabinet design and object

design. The remaining 20 areas were mentioned from one to four

times each.
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CONCLUSIONS

1. Information concerning leaders, both past and present, who have
been influential in developing the contemporary design concept,
is not being emphasized strongly enough by industrial arts
woodwork educators.

2. An adequate amount of industrial design literature is not being
introduced and utilized in industrial arts woodworking courses.

3. Design terminology is not stressed adequately or strongly enough
in today's woodworking courses.

4. Industrial arts woodwork students do not receive adequate in-
struction in the basic fundamentals of color.

5. In addition to wood, woodworking courses ohould include the study
and usage of other industrial materials in order to improve
the function, quality and aesthetic appeal of a wood-product
design.

6. Industrial designers and woodwork educators agree on design
topics pertaining to wood technology. Teachers are stressing
the physical properties of wood to the degree that designers
feel such topics should be emphasized.

7. Industrial wood-product designers placed a higher degree of
emphasis on most design topics than did the educators.

8. Although industrial arts woodwork educators tend to under-
emphasize design in their classes, they do adequately stress
an appreciation for good design.

9. Information about job opportunities in wood-product design is
not sufficiently presented to industrial arts woodworking
students.

RECOMMENDATIONS

1. The entire number of design topics listed in the questionnaire
should be emphasized in industrial arts woodworking at the
college level. The importance of these topics has been
validated to the extent that the panel of designers rated each
topic at no lower than average emphasis.

2. More emphasis should be placed on design in industrial arts
woodwork programs, particularly in the realm of original,
creative aspects of design.
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3. Other industrial materials should be utilized in the woods pro-
gram so students can gain experience in combining different
materials with wood to achieve a higher level of aesthetic
appeal and a more functional wood product.

4. Industrial arts woodwork teachers should become more aware of
the wood-product design industry in order that they be better
prepared to discuss job opportunities, design literature,
leaders in the design field, and design terminology.

5. All of the design topics used in the questionnaire should be
made available to woodwork teachers so they will have a core
of design content from which to work.

6 If industrial arts woodwork courses are to emphasize design
topics considered necessary by industrial wood-product design-
ers, then a revision of course 01.j:eaves seems necessary, with
more attention given to the design process.

PROBLEMS FOR FURTHER STUDY

1. An investigation should be made to determine the extent to
which designers are needed in some of the major areas of the
wood-product industry.

2. A study should be directed at a re-evaluation of the objectives
of industrial arts woodworking with the idea of orientating the
program more toward wood-product design rather than strictly
skill development.

3. Research should be conducted to ascertain the feasibility of
utilizing the present woodwork program facilities for teaching
wood-product design.

4. A survey of the wood industry should be made to determine the
aptcific needs of that industry in order that the objectives of
industrial arts woodwork can be more accurately defined.
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APPENDIX I

A SURVEY OF OPINION REGARDING DESIGN FOR INDUSTRIAL ARTS WOODWORKING

Rating Scale:

5---Extensive emphasis.

4---Slightly above average emphasis.

3---Average emphasis.

2---Slightly below average emphasis.

1---Little emphasis.

I. TOPICS PERTAINING TO DESIGN BACKGROUND INFORMATION

O. (Example) Influence of arts and crafts movement. O.

1. Leaders who influenced the contemporary design concept. 1.

2. Present-day designers of wood products. 2.

3. Contributions of the Bauhaus School. 3.

4. Influence of "Machine Age" on today's design. 4.

5. Role of the designer in today's society. 5.

6. Appreciation for good design. 6.

7. Job opportunities in the design field. 7.

8. Companies that produce contemporary wood products. 8.

9. Literature pertaining to industrial design. 9.

10. Literature relating to industrial materials. 10.

11. 11.

12. 12.

13. 13.

II. TOPICS PERTAINING TO THE FUNDAMENTALS OF DESIGN

1. Principles and elements of design. 1.

2. Honest selection and usage of materials. 2.

3. Meaning of "function" in the design process. 3.

4. AestEetic appeal of a design. 4.

5. Basic knowledge of instrument drawing. 5.

6. Concept of "simplicity" in a design. o,

7. Design vocabulary. 7.

8. Basic understanding of color. 8.

9. Concept of appropriate proporti.ins. 9.

10. Free-hand sketching. 10.

11. Techniques of research. 11.

12. 12.

13. 13.

14. 14.

III. TOPICS PERTAINING TO WOOD TECHNOLOGY

1. Physical properties of different species.

a. Expansion and contraction. a.

b. Relative hardness. b.

c. Color and grain character. c.

d. Bending strength. d.

e. "Oily" quality. e.

f. Resistance to decay. f.

g. Relative strengch g.

31

5 4 3
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5 4 3 2 1

2. Moisture content testing and control. 2.

3. Ease of laminating. 3.

4. Aesthetic appeal. 4.

5. Specification writing and purchasing. 5.

6. 6.

7. 7.

8. 8.

IV. TOPICS PERTAINING TO WOOD PRODUCTS AND RELATED MATERIALS

1. Plastic laminates. 1.

2. Interior and exterior finishes. 2.

3. Particle board and hardboard. 3.

4. Wood adhesives. 4.

5. Textiles, such as upholstery fabrics. 5.

6. Metal and plastic hardware items. 6.

7. Hardwood and softwood plywood. 7.

8. Vinyl plastic. 8.

9. Acrylic plastic. 9.

10. Insulation and acoustical board. 10.

11. Ceramic tile. 11.

12. Glass. 12.

13. 13.

14. 14.

15. 15.

V. TOPICS PERTAINING TO DEVELOPMENT OF SKILL IN USING TOOLS AND MATERIALS

1. Use of common woodwork handtools. 1.

2. Safe use of portable power tools. 2.

3. Handling and storage of materials. 3.

4. Treatment of plywood edges. 4.

5. Clamping and holding techniques. 5.

6. Electronic glue drying processes. 6.

7. Hardware installation. 7.

8. Application of plastic laminates and veneers. 8.

9. Reading and interpreting drawings. 9.

10. Selection and application of adhesives. 10.

11. 11.

12. 12.

13. 13.

VI. PLEASE LIST JOB OPPORTUNITIES IN WHICH A KNOWLEDGE OF WOOD DESIGN IS NECESSARY

1.

2.

3.

4.

5.

6.
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APPENDIX II

SAMPLE OF EDUCATORS

Dr. Vincent W. Payne
Department of Industrial Education
Tuskegee Institute
Tuskegee, Alabama 36088

Mr. Keith Marlow
Division C.: Industrial Design and Technology
Arizona State University
Tempe, Arizona 85281

Dr. Leo Ensman, Professor
School of Applied Science and Technology
Northern Arizona University
Flagstaff, Arizona 86001

Mr. A.H. Miller
Department of Trade and Industrial Education
Agriculture, Mechanical and Normal College
Pine Bluff, Arkansas 71601

Mr. Coy B. Smith
Department of Industrial Education
Arkansas A and M College
Monticello, Arkansas 71655

Dr. V.N. Hukill
Industrial Education Department
State College of Arkansas
Conway, Arkansas 72032

Mr. Edmund J. nannion
Department of Industrial Arts
Chico State College
Chico, California 95926

Dr. Arthur L. Stegeman
Industrial Arts Department
Humboldt State College
Arcata, California 95521

Mr. Keith Gummere
Industrial Studies Department
California State College at Los Angeles
Los Angeles, California 90032

Dr. Gerald K. Hammer
Industrial Arts Department
San Diego State College
San Diego, California 92115
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Sample of Educators (Continued)

Mr. John Kassay
Department of Design and Industry
San Francisco State College
San Francisco, California 94132

Mr, James N. Casey
Industrial Arts Department
San Jose State College
San Jose, California 95114

Dr. Alvin R. Lappin
Industrial Arts Department
San Jose State College
San Jose, California 95114

Mr. Ralph Orr
Industrial Education Department
Southern Colorado State College
Pueblo, Colorado 81005

Mr. James M. Irwin
Industrial Arts Department
Western State College of Colorado
Gunnison, Colorado 91230

Mr. William H. Cotton
Industrial Education Division
Florida Agriculture and Mechanical University
Tallahassee, Florida 32307

Mr. James Pete
Department of Industrial Education
University of Miami
Coral Cables, Florida 33124

Dr. William R. Biggam
Industrial Education Department
University of Idaho
Moscow, Idaho 83843

Dr. Ewell W. Fowler
Department of Industrial Arts Education
Eastern Illinois University
Charleston, Illinois 61920

Dr, Claude Bell
Department of Industrial Technology
Illinois State University
Normal, Illinois 61761

Dr. Otho J. Quick
Department of Industry and Technology
Northern Illinois University
DeKalb, Illinois
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Sample of Educators (Continued)

Dr. Robert Campbell
Department of Vocational and Technical Education
University of Illinois
Urbana, Illinois 61803

Dr. Robert Tinkham
Department of Vocational and Technical Education
University of Illinois
Urbana, Illinois 61803

Mr. Thomas R. Wright
Department of Industrial Education and Technology
Ball State University
Muncie, Indiana 47306

Mr. Larry Browder
School of Technology
Indiana State University
Terre Haute, Indiana 47809

Dr. Gary D. Weede
Industrial Education Curriculum
Iowa State University
Ames, Iowa 50010

Mr. Howard Nelms
Department of Industrial Arts and Technology
University of Northern Iowa
Cedar Falls, Iowa 50613

Mr. Willis H. Wagner
Department of Industrial Arts and Technology
University of Northern Iowa
Cedar Falls, Iowa 50613

Mr. Glenn Ginther
Applied Arts Division
Fort Hays Kansas State College
Hays, Kansas 67601

Mr. Gerald Cheek
School of Technology
Department of Industrial Arts Education
Kansas State College of Pittsburg
Pittsburg, Kansas 66762

Mr. Dale Hogan
Industrial Arts Department
Kansas State Teachers College
Emporia, Kansas 66802
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Sample of Educators (Continued)

Mr. Charles Lash
Industrial Education Department
Eastern Kentucky University
Richmond, Kentucky 40475

Dr. Norman N. Roberts
Industrial Education Department
Moorehead State University
Moorehead, Kentucky 40351

Mr. Frank M. Pittman
Industrial Education Department
Western Kentucky University
Bowling Green, Kentucky 42101

Mr. Douglas D. Gamble
Industrial Education Department
Louisiana State University
Baton Rouge, Louisiana 70803

Mr. Dwayne Gilbert
Industrial Education and Technology
Northwestern State College
Natchitoches, Louisiana 71457

Mr. Ennis H. Rush
Industrial Education Department
University of Southwestern Louisiana
Lafayette, Louisiana 70501

Mr. Vincent G. Mack
Industrial Education and Technology
Gorman State College
Gorman, Maine 04330

Dr. Charles J. Beatty
Industrial Education Department
University of Maryland
College Park, Maryland 20740

Mr. Matthew Zoppetti
Industrial Education Department
University of Maryland
College Park, Maryland 20740

Mr. Constantine Malmberg
Industrial Education
Michigan State University
East Lansing, Michigan 49855

Mr. Gilbert Hutchings
Industrial Education Department
Western Michigan University
Kalamazoo, Michigan 49001



37

Sample of Educators (Continued)

Dr. Robert Anderson
Industrial Education Department
Bemidji State College
Bemidji, Minnesota 56601

Mr. Lloyd B. Bjornstad
Industrial Arts Department
Mankato State College
Mankato, Minnesota 56001

Dr. Otto E. Ursin
Industrial Arts Department
Moorhead State College
Moorhead, Minnesota 56560

Mr. Lawarence J. Jones
Industrial Arts Education Department
St. Cloud State College
St. Cloud, Minnesota 56301

Mr. Lionel F. Coffin
Industrial Education Department
University of Minnesota
Duluth, Minnesota 55812

Mr. Stanley Jessop
Industrial Arts Department
Winona State College
Winona, Minnesota 55987

Mr. William B. Burns
Industrial Arts Department
University of Southern Mississippi
Hattiesburg, Mississippi

Mr. Jack Landers
Industrial Arts and Technology Department
Central Missouri State College
Warrensburg, Missouri 64093

Mr. Donald Tolbert
Mechanic Arts Department
Lincoln University
Jefferson City, Missouri 65101

Dr. Leroy Crist
Industrial Arts Education and Technology Department
Northwest Missouri State College
Maryville, Missouri 64468

Mr. Graham R. Wagoner
Industrial and Technical Education Department
Southeast Missouri State College
Cape Girardeau, Missouri 63701
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Sample of Educators (Continued)

Mr. Francis Sprinkle
Industrial Arts Department
Montana State University
Bozeman, Montana 59715

Mr. Donnell Cattle
Practical Arts Division
Peru State College
Peru, Nebraska 68421

Mr. Neil L. Munson
Industrial Arts Department
University of Nebraska
Lincoln, Nebraska 68508

Mr. William Fuhrmann
Department of Industrial Education and Technology
Glassboro State College
Glassboro, New Jersey 08028

Mr. Arthur T. Shack
Department of Industrial Education
Trenton State College
Trenton, New Jersey 08625

Mr. James K. Johnston
Industrial Education
New Mexico Highlands University
Las Vegas, New Mexico 87701

Mr. B. Bernstein
Industrial Arts Department
City College of the City University of New York
New York, New York 10031

Dr. Brezina
Industrial Arts Department
City College of the City University of New York
New York, New York 10031

Mr. R. Lento
Industrial Arts Department
City College of the City University of New York
New York, New York 10031

Mr. Ralph Benson
Vocational Education Department
New York University
Washington Square, New York 10003

Mr. Richard F. Boller
Industrial Arts Education
State University College
Buffalo, New York 14222
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Sample of Educators (Continued)

Mr. Jack C. Love
Industrial Arts Education
State University College
Buffalo, New York 14222

Mr. Wesley E. Boydston
Industrial Arts and Technology
State University College
Oswego, New York 13126

Mr. D.A. Rigsby
Industrial Arts Department
Appalachian State University
Boone, North Carolina 28607

Mr. Thomas Latimer
Industrial and Technical Education
East Carolina University
Greenville, North Carolina 27834

Mr. John Finch
Industrial and Technical Education
North Carolina State University
Raleigh, North Carolina 27607

Mr. Charles F. Stewart
Industrial Education Department
Western Carolina University
Cullowhee, North Carolina 28723

Mr. Richard M. Coger
Industrial and Technical Education
Central State University
Wilberforce, Ohio 45384

Mr. William E. Heasley
Industrial Arts and Technology
Kent State University
Kent, Ohio 44240

Dr. Maurice Foss
Industrial Education Department
Miami University
Oxford, Ohio 45056

Mr. John H. Adams
Department of Industrial Technology
Ohio University
Athens, Ohio 45701

Mr. John Bowen
Department of Industrial Arta
Central State College
Edmond, Oklahoma 73034
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Sample of Educators (Continued)

Dr. Harold Kachel
Industrial Education
Panhandle State College
Goodwell, Oklahoma 73939

Dr. Luther J. Ledbetter
Industrial Arts Department
Northeastern State College
Tahlequah, Oklahoma 74464

Dr. Jerry Brownrigg
Industrial Education Department
Northwestern State College
Alva, Oklahoma 73717

Mr. John Tate
Industrial Arts Department
Oklahoma State University
Stillwater, Oklahoma 73939

Mr. Charles A. Pinder
Industrial Arts Department
Cheney State College
Cheney, Pennsylvania 19319

Dr. Richard F. Doutt
Industrial Arts Education Department
Millerville State College
Millerville, Pennsylvania 17551

Mr. Stewart E. Thompson
Industrial Education Department
South Carolina State College
Orangeburg, South Carolina 29115

Mr. R.D. Herold
Industrial Arts Education
South Dakota State University
Brookings, South Dakota 57007

Mr. Harold E. Stacy
Department of Industrial Arts
Southern State College
Springfield, South rislota 57062

Mr. Milburn Waller
Department of Industrial Education
East Tennessee University
Johnson City, Tennessee 17601

Mr. B.J. Vaughn
Industrial Arts Department
Memphis State University
Memphis, Tennessee 38111
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Sample of Educators (Continued)

Mr. P.H. Dalton
Department of Industrial Arts and Technology
Middle Tennessee State University
Murfreesboro. Tennessee 37130

Mr. Joe M. Floyd
Industrial Arts Department
Tennessee Technological University
Cookeville, Tennessee 38501

Mr. Dudley B. Miller
Department of Industrial Education
East Texas State University
Commerce, Texas 75428

Dr. Tommy R. Koonce
Industrial Arts Department
North Texas State University
Denton, Texas 76203

Dr. John R. Ballard
Department of Industrial Arts
Southwest Texas State College
San Marcos, Texas 78666

Mr. George W. Goode
Industrial Education Department
Texas Southern University
Houston, Texas 77004

Mr. J. Mario Coleman
Industrial Education Department
West Texas State University
Canyon, Texan 79015

Dr. Dale Nish
Industrial Education Department
Brigham Young University
Provo, Utah 84601

Mr. H.J. Roper
Department of Industrial Arta Education
College of Southern Utah
Cedar City, Utah 84720

Mr. Jay Hicken
Industrial and Technical Education Department
Utah State Vniveraity
Logan, Utah 84321

Mr. George L. Sogge
Technology and Industrial Education
Central Washington State
Ellenburg, Washington 98926
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Sample of Educators (Continued)

Mr, Orland B. Killin
Industrial Education and Technology Department
Eastern Washington State College
Cheney, Washington 99004

Chester D. Blake
Department of Industrial Education and Technology
Walla Walla College
College Place, Washington 99324

Mr. Claude E. Hill
Department of Technology
Western Washington State
Bellingham, Washington 98225

Mr. Leroy D. Unruh
Industrial Arts Education Department
Fairmont State College
Fairmont, West Virginia 26554

Mr. B.W. Frye
Industrial Arts Department
West Virginia Institute of Technology
Montgomery, West Vitginia 25136

Mr. Edwin W. Dyas
Industrial Teacher Education Department
Stout State University
Menomonie, Wisconsin 54751

Dr. Arnold C. Piersall
Industrial Teacher Education Department
Stout State University
Menomonie, Wisconsin 54751

Mr. George A. Soderberg
Industrial Teacher Education Department
Stout State University
Menomonie, Wisconsin 54751

Mr. Harry Pederson
Department of Industrial Education
WiSconain State University
Platteville, Wisconsin 53818


