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Purpose a Studi 

The Correlation of Farti iochanics and Industrial Arts 

in Calif ornia, with reference to teacher-training and. ap 

plication in the secondary schools, s attenpted in this 

study by the writer nf tr teaching experience in both fil3.s 

of work. There Is a certain aiount of friction between 

advocates of these two prograns rosu1tin in a loas of of- 

ficiency of the secondary school in 1) Inadequate teacher- 

training for farti mechanics teachers; 2) Failure to success- 

fully integrate the vocational and non-vocational prograrnn 

&S a part of the educational systexi of the school. 

Introduction of ubjoct 

A. Purpose and Scope of Farn echanic 

Farm mechanics is that phase of tus truetion 
in Vocational Agriculture which deals with 
the operation and maintenance of farm imple- 
mente and machinery, together with such con- 
struotton and repairs of appliances ar1 
buildings as can bo done eeononically by the 
farrer. It is not the function o f farm me- 
chanics to train oraftsmen, euch as plumbers, 
carpenter8, auto meChanics, etc., but rather 
to train boys in various kinds of mechanical 
work which theï will need to use on the farm. 



13. Characteristics of Farci r.Iechanics 

]_. It is a part of Vocational Agi'icultuie. 

2.. It is usually taught by the agricultural 
science teachei, who has had little or no 
preparation for teaching a "shop" subject. 

3. It is partially financed by Federal tLmds, 
under the Smith-Hughes act, aiti is designed 
to neet "The needs of boys over 14 years of 
age who have entered upon, or preparing to 
enter ion the work of the farm." 

4. It is often taught in the "industrial arts" 
shop, and its first teachers wore recruited 
from the ranks of that group. 

5. The agricultural science teacher has the 
"philosophy" of the farm shop, but often 
lacks the skill and toch.niquos necessary 
for successful shop teaching. 

C. Purpose axil Scope of Industrial Arta 

Industrial arts is one of the "practical arts" 
a form of general, or non-vocational education, 
which provides learners with experiences, under- 
standings, and appreciations of materials, tools, 
processes, products, and of the vocational condi- 
tions and requirements incident generally to the 
manufacturing axil mechanical industries. 

D. Characteristics of Industrial Arts Education 

1. It is a part of general education. 

2. It is taught by a "shop" trained teacher 
who has spent four years in college pre- 
paring specifically for shop teaching. 

3. It is financed by local and state funds axil 
local conditions have a great influence in 
determining its "course of study." 

4. The industrial arts teacher possesses the 
shop skills and techniques, but often lacks 
the philosophy of vocational agriculture. 

5. Industrial arts teachers with a "farm" 
background and a selected course of study 
in an industrial arts teacher training 
department, including courses in the 
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methods and philosophy of farm mechanics 
will nake a farm mechanics inntructor 
superior to one trained in the field of 
agricultural scionce alone. 

Method of Procedure 

In ord to secure first-hand information of what 

was being taught in the farm mechanics clasoes, a ques- 

tionnaire was prepared and sent to the one hundred forty 

farm mechanics departments in the state of California. 

Of this number there were 93 satisfactory returns. The 

voluntary letters accompanying the returned questionnaires 

indicated a very fJLìvor2.ble reception reflecting the 

interest the teachers displayed In the problem. 

The 'guiding principles" in preparing the question- 

nairo, were to seek the following Information: 

1) 'Vho teaches farm mechanics in California? 

2) V/hat i the college training of the farm mechanics 
teacher in regard to "major subjects'? 

3) vhat are the current practices and policies in 
farm mechanics shops that indicate a similarity 
to industrial arts? 

4) is there any loical reason why an adequately 
trained indu8ta'ial arts teacher, cannot also 
successfully teach farm mechanics, and vice versa? 

5) Are not most farm mechanics shops a "general shop" 
with a rural adaptation? 

some Conclusions and Implications 

1) Over half (54) of the farm mechanics teachers 
in the state of California had presented college 
majors in agriculture and its related subjects. 
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2) Comparing the college major subjects of those 
teachers who presented industrial arts :ajor in 
collego (22.l) with those who presented agri- 
cultura]. engineering majors (9.5), the only 
"shop fields" mentioned, gives a total of 
(32.3) or less than one-third of the teachers 
of farm mechanics. In other viorda less than 
one-third of the farm mechanics teachers pro- 
sented majors that would adequately preparo 
thorn for farm mechanics teaching. 

3) The farm mechanics teachers in the state devote 
most of their time (58) to the teaching of shop 
subjects (farm mechanics and general shop courses) 
-- the field in which they have had the least 
preparation, as a group. 

4) ttGeneral shop" courses are taught in (31 out of a 
possible 93 farm mechanics shops in California. 
This leads the v1ter to believe that complete 
correlation could be effected by requiring farm 
mechanics instructors to present professional 
training in the technique and methods of indus- 
trialarts, plus teacher-training courses in the 
methods and philosophy of farm mechanics. 

5) The program of the agricultural science teacher 
has not, in the past, embraced sufficient ex- 
perience in farm shop work to develop a wel]. 
trained farm mechanics teacher; nor does it seem 
likely that it will in the futuro. 

6) The increasing complexity of farm mechanics work, 
due to new inventions in farm equipment, increased 
uso of power on the farm, specialized equipment 
and new methods in aiculture, indicates the farm 
boy of today needs a broader scope of training in 
his farm mechanics work than vas necessary a few 
years ago. 

'7) There is a distinct shortage of trained farm 
mechanics teachers in California, brought about by 
curtailment of the training of industrial arts 
teachers and the substitution of teachers trai'-ed 
in agricultural science, with only a few electivos 
in the farm shop. 

8) The complete correlation of industrial arts and 
farm mechanics is dependent upon the certification 
of teachers trained in the methods, objectives, and 
techniques of both industrial arts and farm 
mechanics. 
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PREFACE 

This problem was conceived by the writer after hav- 

ing spent some time in the fields of study concerned -- 

Industrial Alits and Smith-Hughes Farm Mechanics. P'om 

experiences in the two fields of work, and from contacts 

with other teachers and supervisors of industrial arts 

and farm mechanics, the writer has observed a certain 

amount of friction between advocates of these two 

programs as they are conducted in the secondary schools 

of the State of California. Believing that frict±on 

should not exist between the two, this thesis is pre- 

sented in an attempt to show that farm mechanics and 

industrial arts can be correlated in application, in the 

classroom or shop and in the teacher-training progTam. 

The differences in principles involved between these 

two phases of work in the secondary schools are: 

1) Industrial arts is a form of general or non- 

vocational education, which provides learners 

with experiences, understandings, and apprecia- 

tions of materials, tools, processes, products, 

and of the vocational conditions and requirements 
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incident generally to the manufacturing and 

mechanical industries. 

2) Farm mechanics is that phase of instruction in 

vocational agriculture which deals with the opera- 

tion and maintenance of farm implements and 

machinery, together with such construction and 

repairs of appliances and buildings as can be 

done economically by the farmer. 

This study traces the growth of these two phases of 

secondary education from very meager beginnings to places 

of prominence in the educational system. Bulletins of the 

Federal Board for Vocational Education furnished the back- 

ground information in tracing the farm mechanics movement, 

while "Standards of Attainment in Industriel Arts Teaching" 

a publication of the American Vocatioi-a1 Association, was 

the authority in the case of the industrial arts program. 

Delimitation of Subject and Definition of Terms 

1. Delimitation of Subject 

It is not the intention of the writer to infer that 

all industrial arts teachers as they are now prepared ±n 

colleges should be certificated to teach farm mechanics 

in approved Smith-Hughes farm shop classes. It is the 

belief of the author however that: 

1) Students with more extended training programs in 

shop work and the professional subject-matter 

V 



related thereto will make stronger farm mechanics 

teachers than the students of a technical agricul- 

ture program whose science and agriculture require- 

ments are so great as to allow only a very limited 

program of training in the technique and profes- 

sional methods of shop work. 

2) Certificates for farm mechanics instructors should 

be based upon 

a) Practical farm background (farm bred and 

reared) th experience in farm construction, 

machinery repair and maintenance. 

'o) An adequate technical and professional train- 

ing in shop work of the several types used 

in a farm shop. 

3) Generally speaking a more adequate technical and 

professional training in shop work can be had 

through a well-organized course in industrial arts 

education than through a technical agriculture 

program with farm mechanics as a minor. 

2. Farm 1\Iechanics, Agricultural Mechanics and Farm Shop 

These three terms are used interchangeably throughout 

various sections of the United States when referring to 

the mechanics of agriculture. In California the terms 

"Agricultural Mechanics" and "Farm Mechanics" are used 

synonomously throughout the state. Mr. Julic.n A. McPhee, 
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Chief, Bureau of Agricultural Education, had this to say 

on the subject: "At one time there was a Farm M0chanics 

Association in this state, but it existed only about two 

years. At that time the group asked to have the name 

changed from Farm Mechanics to Agricultural Mechanics. 

That is why this term is used by so many of the teachers. 
This office uses both terms, but on all the credentials 
vie usually put Farm Mechanics rather than Agricultural 
Mechanics. I do not believe there is a great deal of 

difference. 11 

The report of the Committee on the Preparation of 

Farm Shop Teachers, at the Louisville, Kentucky, meeting 

of the American Vocational Association (1926), made this 
recomxneration in regard to terminology: "That in order 
to avoid confusion and misunderstanding the use of the 
term 'I'arm Shop' as relating to vocational agriculture be 

discontinued, and the more inclusive term 'Farm Mechanics' 

be used instead." 
In keeping with the American Vocational Association 

ruling, and the practice of certification in the state of 

California, the term "Farm Mechanics" will be used through- 

out this thesis. It is the belief of the writer that this 
term is the most widely used and understood in referring 
to the mechanics of vocational agriculture. 

vii 



PART I 

I NTRODUC TI ON 

1. Reasons for the Study of the Problem 

The reasons for the study of this problem, "The 

Correlp.tion of Industr±al Arts and Smith-Hughes Farm 

LIechanics in the Secondary Schools of California," are 
both social and economic in scope. The efficiency of the 
vocational program in the smaller schools and in agricul- 
turai conimunities is dependent upon the successful solu- 
tion of this problem. The benefits that would be derived 
from the harmonious settlement of this problem as they 
appear to the writer would be as follows: 

1) To successfully integrate the vocational and non- 

vocational programs of work in the secondary 
school. 

2) To prepare better farm mechanics teachers in the 

future than have been prepared in the past. 
3) To improve instruction in agriculture in the 

secoiary schools with a program that meets the 

needs of the students, 
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4) To remove duplication of teacher-training programs 

in the various colleges and universities of the 

state of California. 

5) To provide a greater number of qualified teachers 

for farm mechanics positions in the state of 

California. 

6) To evolve a teacher-training program acceptable to 

both farm mechanics and industrial arts super- 

visors and directors will remove friction and 

ultimately lead to a teacher better prepared to 

handle both fields of work. 

2. Method of Procedure 

In pursuing this study the author has attempted to 

trace the growth and development of these two programs in 

a scientific way. The aims, philosophy and outcomes of 

both programs have been traced to determine similarities 

and differences, in order that these differences may be 

analyzed in the light of' probably correlation of the two 

fields of work. A wealth of material was obtainable in the 

field of industrial arts from books, magazines, conferences 

and recongized authorities on the subject. In the case of 

the farm mechanics program, except for a limited amount of 

bulletins from the Federal Board for Vocational Education 

and a few books on the subject, it was necessary to go 



directly to the field in the form of a questionnaire to 

secure adequate material. 

In surveying the farm mechanics shops in the state of 

California, a questionnaire and letter of transmittal was 

prepared and sent to each of the one-hundred-forty agri- 

cultural departments in the state. Questionnaires were 

sent only to those teachers and schools whose programs 

embraced farm mechanics, as indicated by the personnel 

list of the Department of Agricultural Education, San Luis 

Obispo. 

Returns wero received from one hundred of the one- 

hundred-forty questionnaires sent out, Of this number, 

seven were discarded, because, contrary to the personnel 

list, the teachers concerned were not teaching farm 

mechanics. The state-wide distribution of the schools 

responding to the questionnaire is shown on the map - 

Appendix I. The remaining ninety-three questionnaires 

returned by the farm mechanics teachers formed the basis 

of the study and the implications derived. 

The tabulated results of the ninety-three question- 

naires and the names of the schools participating in the 

survey appear in the forti of a master chart in Appendix II. 

The interest displayed by the various teachers through 

out the state was apparent by the number of personal 

letters commending the wiiter on the value of such a survey. 
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Such pas cages as the following give an indication of the 

interest displayed by the teachers of fami mechanics 

throughout the state. 

and 

?hI am more than glad to be of 
some help in making this survey and 
would appreciate receiving a copy of 
the results." 

"I would like to hear the ques- 
tioris that you have listed discussed 
some time by a group of people that 
teach farm mechanics and general shop.! 

In view of the results obtained and the cooperation 

extended by all interested parties, the author has out- 

lined a suggested course of study for the preparation of 

farm mechanics teachers, which appears as a part of this 

study. 



5 

PART II 

HISTORICAL BACKGROUND OF GROWTH OF PROGRAIS 
IN CALIFORNIA IN LIGHT OF PRESENT STATUS 

OF INDUSTRIAL ARTS AND FARM MECHANICS 

1. Growth and Development of Industrial Arts and 
Farm Mechanics in the State of California 

The growth of farm mechanics and industrial arts in 

the schools of California has been a steady one during the 

past ten years. This increased growth and development has 

been merited in no snall part by the constant work and 

efforts of supervisors, principals and teachers to develop 

some type of shop activity which would appeal to the grow- 

ing farm boy. The alarming rate at which boys in the 

agricultuial regions of the state were leaving the schools 

and the farms was sufficient evidence that the schools 

were not giving the type of training necessary to interest 

and prepare farm boys for the vocation of farming. 

That the type of school work in the rural areas 

should be of such nature as to benefit the farm boy is 

only logical, but it rema±ned for agriculture and farm 

mechanics to really develop a program of work in the 

secondary schools which would reflect the agricultural 

interests of the rural communities and fit the future 



farmers of tomorrow with those skills, habits and pro- 

cesses necessary to prepare them for the vocation of 

farming. The "farm shop u and farm mechanics became an 

integral .rt of this program, often giving vividness and 

expression to the agricultural science and other phases 

of the farm program. 

Industrial arts teachers have had a prominent rt in 

developing the farm mechanics program. They were the 

logical individuals to give instruction in farm shop work 

because they were already trained in shop technique when 

agriculture was added to the curriculum. The background 

for these early farm mechanic s positions was, for the most 

part, a woodworking teacher who had had some experience in 

the carpentry trade, or who had studied in an industrial 

school or college. 

Farm mechanics is, comparatively speaking, a new pro- 

gram and was not widely known until the enactment of the 

Smith-Hughes law in 1917. Industrial arts is a subject of 

much longer standing. But in the state of California 

"manual training," the predecessor of industrial arts, had 

not made the growth in the rural areas that it had in the 

towns and cities. This was due for the most part to the 

lack of funds available for such a program. Many admin- 

istrators were still skeptical of "shop work" and regarded 

it with some skepticism as a course for high school 

graduation. 
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With the coming of qualified teachers through the 

owt1i of industrial arts departments in the teachers 
colleges of the state, industrial arts in the high schools 

became increasingly popular. The new teacher was qualified 
not alone in woodwork as the manual training teacher had 

been, but could offer sheet metal, forging, machine shop, 

mechanical drawing and related subjects. When this 
teacher could also teach farm mechanics and thereby 
qualify for the reimbursement of a part of bis salary 
from Federal and State funds, this type of work came into 
the reach of the rural school. 

To aid in this development several teachers colleges 
in the state inaugurated teacher-training courses in farm 

mechanics along with industrial arts. These were San Jose 

State College, Chico State College, and Santa Barbara 

State College. At any of these institutions a prospective 
teacher could qualify for a Farm Mechanics Credential 
along with his Industria]. Arts Credential by taking addi- 

tional courses in "farm shop" and perhaps a course in the 

rural education department. 

A bulletin' from the Santa Barbara State Teachers 

College, for the year 1926-27, gives the following re- 
quirements for the Farm Mechanics Credential. 

1 Santa Barbara State Teachers College. Announcement of 
Courses. Published by California State Printing Office, 
Sacramento, California. 1926-27. Page 22. 



D. Work Leadi to Special Credential foi 
Teaching Farm i:echanics 

By taking a course of 10 units in 
Farm Mechanics approved by the State 
Supervisor of Agricultural Education, 
students who have completed 40 units of 
required technical work will receive, 
in addition to Occupations and Home 
Mechanics, a special credential in Farm 
Mechanics entitling them to teach Farm 
Mechanics in classes in Vocational 
Agriculture organized under Federal and 
State Vocational acts. 

San Jose State Teachers College2 also gave work lead- 
ing to a Farm ilechanics Credential. Ecamination of the 

Circular of Information from that college for the year 

1927-28 revealed the following: 

Farm Mechanics Credential 

Students who wish to receive the 
Farm Liechanics Credential are required 
to complete the following courses: 

138 Farm Marketing 
139 Pumps and Irrigation 
140 Tractors 
141 Organization and Teaching of 

Farm Mechanics 

Until 1930 the bulk of the teacher-training work in 
farm mechanics and industrial arts was done at the three 
aforesaid teachers colleges. San Jose pïoneered the field 
and this statement may be noted regarding the subject in 
the circular of information of l929-30. 

2 San Jose State Teachers College. Circular of Informa- 
tion. Published by California State Printing Office, 
Sacramento, Calif. 1928-29. Pages 98 and 101. 



The Department of Industrial Educa- 
tion has been training students for 
Industrial Teaching for 17 years, having 
been established in 1911 as a special 
Manual Arts Department and as a branch 
of the San Jose Normal School. 

Changes and advancement took place 
until 1925 the present organization was 
perfected. At that time the State Board 
of Education granted authority to grant 
the Degree in Industrial Education with 
Special Elementary and Secondary Certi- 
fication. 

Further growth of the industrial arts departments of 

the various teachers colleges, always with enriched op- 

portunities for the training of farm mechanics teachers as 

well, is attested by the increased number of courses and 

the instructors employed. In 1924 there were offered in 

the Industrial Education Department of the San Jose 

Teachers College eighteen courses. By 1930 this number 

had grown to thirty-four courses. In the Chico State 

Teachers College in 1925 there were but two instructors. 

In 1930 there were four full-time instructors. 

So it was that farm mechanics and industrial arts 

grew up side by side, with teacher-training given for both 

subjects in the same college and often by the same staff 

of instructors. Application in the field was often from 

the same shop by the same instructor. 
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2. Apparent Cause of the Differences in Opinions Vthlch Led 

to the Breach between Farm Mechanics and Industria]. Arts 

Until the spring of 1930 things went along in much 

the same way as for the previous ten years, with farm 

mechanics taught in the industrial arts shops of the high 

schools by industrial arts instructors specially trained 

and certificated for that purpose. Then caine the presen- 

tation of a new State Plan by the Director of Vocational 

Agriculture of the State of California. Very definite 

objectives were set up and incorporated in that Plan. The 

effect that it bd on farm mechanics was to: 

1) Require a technical agriculture aduate to teach 

fai'in mechanics. 

2) Remove the teacher-training program for agricul- 

ture and farm mechanics from the College of Agri- 

culture at Davis to the California Polytechnic 

School at San Luis Obispo. 

) D±SCOIÌtIYÌUC the former policy of certifying 

industrial arts teachers to teach farm mechanics. 

The reasons set forth by the supervisors and the 

Director of Agriculture were as follows: 

1) Farm Iechanics was a distinct part of agriculture, 

and was not in the future to be labeled a "shop" 

program. 

2) Farm mechanics in the past was not successful 
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because industrial arts teachers failed to relate 

their pro'am of work with the agricultural 

activities of the community. 

3) In.ustria1 arts teachers were not qualified to 

teach farm machinery repair, an important part of 

farm mechanics. 

4) Inaustrial arts teachers taught too many time- 

consuming "exercises" which did not fit the boy 

to do those jobs on the farm that successful 

farmers were doing. 

5) Industrial arts teachers completely overlooked the 

establishment of a "farm shop on every farm", a 

distinct part of farm mechanics. 

6) Industrial arts teachers spent too much time 

teaching tool processes without consideration of 

the boy'3 agricultural project. 

7) Industrial arts teachers in general completely 

overlooked the distinct vocational aspect or the 

farm shop, and taught it purely on an 'apprecia- 

tion basis." 

The effect upon teacher-training of the inauguration 

of this new State Plan for Agricultural Education was soon 

felt throughout the state. College graduates with majors 

in industrial arts were no longer chosen to teach farm 

mechanics. If these graduates desired to teach farm 

mechanics, they must go to San Luis Obispo and take a 
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full year of advanced work, spending half a year at the 

Polytechnic School studying agriculture, and the other 

half of the year ±n the field as a cadet, under the Super- 

visor of Teacher-Training from the Polytechnic School at 

San Luis Obispo. New jobs pertaining to farm mechanics 

were immediately filled with agriculture teachers. Many 

schools throughout the state formerly staffed with a 

teacher of agricultural science and another in farm 

mechanics, found their new staffs included two agricul- 

tu.ral science teachers, each teaching his own farm 

mechanics classes. 

A now organization, the Future Farmers of America, 

immediately came into being with its headquarters at the 

Polytechnic School in San Luis Obispo. This movement was 

in conjunction with a national youth organization of 

Future Farmers, to interest the young boy of rural back- 

ground in continuing his agricultural education from the 

4-H club of the grade schools, to the Fture Farmers of 

America in the high schools. 

The new State Plan for Agricultural Education was 

also far-reaching in the field of agricultural science. 

New teachers graduating from the College of Agriculture 

at Davis, or coming from recognized institutions out-of- 

state, were sent to San Luis Obispo for a one-year period 

of training. Here their knowledge of technical agriculture 

was increased by studying under specialists in the 
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branches of agriculture. Theory courses on Farm Marketing 

and the California Flan for Vocational Aiculture were 

also stressed. When the student became a cadet during his 

last half year he was sent to a high school in the state 

to do his practice teaching under a full-time agriculture 

instructor. 

The institution at San Luis Obispo had originally 

been set-up as a Polytechnic School for boys and girls to 

prepare for entering agriculture, home making, or mechan-. 

ics. In describing the institution at its founding, 

Dr. True said:4 

The California Polytechnic School, 
located in San Luis Obispo was opened 
October 1, 1903. It is a state insti- 
tution established under an act of the 
legislature of i'iarch 8, 1901, to take 
effect January 1, 1903 to UThirnish young 
people of both sexes, mental and manual 
training in the arts and sciences, in- 
cluding Agriculture, Mechanics, Engineer- 
Ing, Business Methods, Domestic Economy 
and such branches as will fit the student 
for the non-professional walks of life. 

The attendance at this school had fallen off very 

badly until by 1930 the building had fallen into ruin 

through lack of a state appropriation to adequately main- 

tain the Polytechnic School. There were some people in 

the State Department of Education who were in favor of 

True, A. C., and Crosby, Dick J. The American System of 
Agricultural Education. U. S. Department of Agriculture 
Office of Experiment Station, Washington, D. C. 1904. 
Page 17. 
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closing the school entirely, and such would have happened 

had not the Department of A'icultural Education, through 

its Chief, Mr. Julian A. McPhee, offered to take over the 

whole plant and make it into a aduate school for Future 

Farmers of America, boys who were taking courses in voca- 

tional agriculture in the high schools of the state of 

California. 

The offer of the Department of Agricultural Education 

was accepted, a new appropriation came into being and 

California Polytechnic School began on a new basis. This 

time however its use was reserved for boys. The mechanic 

arts were continued and aeronautics rece±ved the most 

attention. It has continued to function as a ground school 

for boys interested in aviation. 

New buildings were erected to house the influx of new 

students to California Polytechnic. New barns and corrals 

were built to take care of additional livestock. Experi- 

mental plots were laid out and a corps of now instructors 

were hired on their ability to teach vocational agricul- 

ture. Practical men were here given choice -- men spe- 

cialized in various fields of agriculture who could teach 

these boys, the high school members of the Future Farmers 

of America, to go out on the farms in their respective 

communities as accomplished farmers. The whole outlook 

was "practical vocational agriculture" rather than college 

training for degrees or teaching requirements. 
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PART III 

AN EVALUATION OF OBJECTIVES, PHILOSOPI A OUTCOMES OF 
FARM MECHANI CS AND INDUSTRIAL ARTS EDUCATION 

1. Objectives, Philosophy and Outcomes of 
Industrial Aits Education 

The term "industrial arts" has in the last few years 

come to replace the older term "manual training" by which 

term it was generally known in the United States since its 

introduction from Russia in 1876. The term "manual train- 

Ing" signified manual or hand" training, and was believed 

beneficial for training the mind tbTough the training of 

the hand. It was used principally as a disciplinary form 

of education and originated in Russia and Sweden, known 

in the latter country as the 'sloyd" system of training. 

IndustrIal arts as the subject is now called has come 

to mean a 'eat deal more than "hand" training. N0 longer 

does the making of a piece of furnitu.re, or a series of 

exercises in wood jointery constitute the course of study. 

It is defined by the 7lestern Arts Association in the 

Terminological Investigation5 as follows: 

5 Western Arts Association Bulletin, Vol. 17, No. 2. Pub- 
lished by Western Arts Association, Indianapolis, md. 
March 20, 1933. Page 27. 
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Industrial arts is one of the Frac- 
tical Arts, a form of general or non- 
vocational education, which provides 
learners with experiences, understand- 
ings, and appreciations of materials, 
tools, processes, products and of the 
vocational conditions and requirements 
incident generally to the manufacturing 
and mechanical industries. 

This signifies that industrial arts has kept pace 

with the progres3 of time and developed accordïngly in 

keeping with the needs of the boys in the school systems 

of the United States. Elementary, junior high and senior 

h±gh schools find valuable training and recreation for 

boys of these ages who spend school time under super- 

vision of a competent teacher in the pursuit of indus- 

trial arts work. 

In the senior high school, wherein this discussion 

will be limited, industrial arts finds a broad place in 

workshop activities of many kinds. The materials of 

industry -- wood, metals, leather, clay, ceramics, and 

fabrics -- are used to acquaint and instruct the boy in 

the processes of industry. The objectives of industrial 

arts in the senior high school have been listed by 

Warner6 as follows: 

1. General Guidance. 
2. Further exploration and avocational 

opportunities. 
3. Vocational preparation for a specific 

indus trial vocation. 

6 Warner, William E. Policies in Industrial Arts Educa- 
tion. Ohio State University Press, Columbus, Ohio. 
1928. Page 44. 
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4. Consumers' or utilizers' knowledges 
and appreciation of the products of 
indus try. 

5. Formation of desirable personal and 
social habits. 

6. Development of a degree of skill with 
tools and in tool or macb!ne processes 
commensurate with the ability of the 
pupil and incidental to the completion 
of a project or activity which seems 
to have educational value. 

These objectives are in agreement with the objectives 

of general education. Industrial 

eral education. As such it makes 

general knowledge and tbrough the 

effectively than can be made thTol 

of the curriculum. 

The above list of objectives 

arts is a part of gen- 

sorne contributions to 

medium of shopwork, more 

igh any other subjects 

is by no means an ex- 

haustive list but it will suffice for this study to show 

the place of the industrial arts in the secondary schools. 

And it should be noted that all of these objectives, with 

the possible exception of numbers 1 and 2, apply equally 

well to both the farm and the City boy. 

The emphasis placed on the several objectives listed 

by Warner for the high school will vary in accordance with 

1) The knowledge of these objectives possessed by the 

teachers of industrial arts; 2) The efforts made by 

teachers to attain those objectives. Varying emphasis 

will warp the objectives to some extent. 



The final results will be determined by 

a) Locality 

b) Interests of students 

c) Typ e o f e onnuni ty 

d) Available equipment 

e) Local application of instruction 

The teacher of industrial arts in a rural comìaunity 

should necessarily attempt to teach those skills, habits 

and desirable outcomes w1ch tend to be reflected in his 

corrrnunity and which give the training necessary for the 

efficient application of the skills and occupations of the 

Commun! ty. 

The concept that education should be something more 

than attention given to the mental side of the individual 

has been voiced since earliest times. That the physical 

and emotional side of the individual should also be 

stressed, and outlets provided for these natural energies, 

is the philosophy of practical education. That these 

faculties should. be developed in man from childhood is 

advocated by Jacks7, the English psychologist, in these 

words: 

Education is a preparation which 
fits the whole man for his grand voca- 
tion as a member of society and as a 

Jacks, L. P. Education of the Whole Man. Harper Bros. 
New York and London. 1931. Pages 24 - 27. 
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citizen of the world -- plans must be 
laid for vigorous coeducation of mind 
and body as an inseparable unity in 
every stage. 

This conception of education implies something more 

than bookwork for the development of the faculties of men. 

If the hand and the mind are to be educated in unison 

there must be a distinct place for the subject of indus- 

trial arts education in the secondary school. 

The purpose of industrial arts is to give direction 

and guidance to those impulses of youth in a constructive, 

supervised program that is common to all types of individ- 

uals regardless of age, sex, race and intelligence. Those 

impulses that are common to all people and upon which a 

part of the philosophy of industrial arts is built have 

been stated by onser8 as: 

1. The Manipulative Impulse 
2. The Investigative Impulse 
3. The Art Impulse 
4. The Social Impulse 

The industrial arts program is the place where real 

life activities are experienced. The boy is able to satis- 

fy the above-named impulses in a way that is mentally 

stimulating and satisfying. He is not engaged in busy- 

body or make-believe courses, but participating in the 

activities of the adult in so far as that is practicable. 

8 Bons er, F. G. Industrial Axts for Public School Admin- 
istrators. New York Bureau of Publications, Teachers 
College, Columbia University. 1930. Page 33. 
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Bawden9 states the desirable outcomes of the indus- 

trial arts program as follows: 

Appreciation of things bought, of 
good design, of good workmanship, of 
ability to do useful things, of self- 
reliance, of orderly method of pro- 
cedure - these are specific and identi- 
fiable adult-life social values which 
are contributed directly through the 
industrial arts experiences. 

In summing up the philosophy and objectives of 

industrial arts there are found some desirable contribu- 

ting factors to the scheme of general education wherein 

industrial arts contributes some worthwhile knowledge, 

skills and attitudes not common to other phases of educa- 

tion. These have been listed by the writer as follows: 

pec±fic Contributions of Industrial Arts 

to Edbcation 

1) Gives the boy a man for an instructor. 

2) Provides a basis for the appreciation 

of industrial experiences. 

3) Furnishes actual contact with materials, 

and processes used in industry. 

4) Provides opportunity to do the things 

boys like to do. 

5) Gives a sense of achievement in practical 

things. 

Bawden, William T., and Others. Industrial Arts in 
Modern Education. The Manual Arts Press, Peoria, Ill. 
1934. Page 21. 
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6) Gives an opportunity for creative ability. 
7) Offers supervised instruction in the care 

and use of tools. 
8) Makes adjustment for individual differences. 

As a final analysis let us examine what requirements 

are set up by teacher-training institutions for a creden- 

tial to teach industrial arts in secondary schools. Since 

this is a study of California conditions, reference will 
be made to California requirements.-° 

pecial Credential in Industrial Arts Education 
TRe1rements Tftive July I, l35) 

An applicant for a special credential ïn industrial 
arts must submit: 

I. A certificate from a physician licensed to 
practice medicine and suigery that the appli- 
cant is physically and mentally fit to engage 
in teaching service. 

II. A recommendation from the school or department 
of education of the institution approved by the 
California State Board of Education for train- 
ing teachers of industrial arts education, 
with verification of: 

A. The completion of a four-year college 
course th a bachelor's degree. 

B. A minimum of sixteen semester hours of 
work in the fields of English, science, 
social studies, and physical education. 

C. Fifteen semester hours of professional 
work in education including: 

10 California State Department of Education Bulletin Io. 12 
Regulations Governing Granting of Credentials and Cer- 
tlficates for Public School Service in California. 
California State Printing Office, Sacramento, Calif. 
1935. Pages 30 and 31. 



22 

1. A course dealing with the aims, scope, 
and desirable outcomes of the elemen- 
tary and secondary school. 

2. Directed teaching in industrial arts, 
six semester hours. 

3. Methods courses in industrial arts. 
4. Other courses in elucation organized 

for the training of public school 
teachers. 

D. Forty semester hours of special technical 
ining s1ted tohe needs of teachers 

of junior and senior high school students 
distributed approximately as follows: 

Basic Technical Requirements Semester hours 
1. Automobile and transportation 3 
2. Woodwork 3 
3. Drawing 3 
4. Electricity and Radio 3 
5. LIetal Work 3 

Total 15 
Additional requirements 25 

Twenty-five semester hours of shop electives 
made up of additional courses in the subjects 
listed in the required group above, or se- 
lected from the following or similar subjects: 

1. Battery construction and repair 
2. Vulcanizing and tire repair 
3. Home Mechanics and general shop 
4. Forging and Welding 
5. Wood finishing and painting 
6. Leather work 
?. Upholstery and caning 
8. Construction work for elementary 'ades 
9. Art metal work 

10. Pattern Making and foundry work 
11. Pumps and irrigation equipment 
12. General shop 
13. Printing 

Authorization for service. This credential author- 
Ties the heo teach industrial arts subjects as 
indicated upon the credential in the public schools 
of the state. 
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2. Objectives, Philosophy and Outcomes of 
Smith-Hughes Farm Mechanics 

Farm mechanics is that phase of instruction in voca- 

tional agricultuie which deals with the operation and 

maintenance of farm implements and machinery, together 

with such construction and repairs of appliances and 

buildir as can be done economically by the farmer. 

It is not the function of farm mechanics teachers to train 

craftsmen such as plumbers, carpenters, auto mechanics, 

welders, blacksmiths, etc., but to train boys to use those 

skills, habits and attitudes which they will use in their 

farm mechanical activities. 

To fully understand the objectives of instruction in 

farm mechanics one must first have an understanding of the 

objectives of vocational apriculture. Without agriculture, 

farm mechanics would not exist. Farm mechanics is then the 

part of agriculture which deals with the appliances of the 

farn homestead and necessary to the production ' agricul- 

turai commodities. The farmer's interest in tools, 

machinery and appliances is first as a necessary means of 

producing the goods which he raises. The avocational 

aspect is for the most part secondary. The Federal Board 

for Vocational Education11 lists the following objectives 

for the vocational agricultural program: 
il Federal Board for Vocational Education, Bulletin No. 153 

Training Objectives in Vocational Agriculture. Federal 
Board for Vocational Education, Washington, D. C. 1923 
Page 3. 
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1. To produce agricultural products 
efficiently. 

2. To market aicultural products 
economically. 

3. To select and purchase suitable farm 
equipment and supplies. 

4. To cooperate intelligently in economic 
activities. 

5. To manage the farm business effectively. 

6. To establish and maintain a satisfactory 
farm home. 

'7. To perform approprIate economical farm- 
mechanics activities. 

8. To participate in worthy rural civic- 
social activities. 

9. To use scientific knowledge and proceed 
in a farming occupation. 

10. To exercise constructive leadership and 
to recognize arid follow worthy leadership. 

11. To grow vocationally. 

J.2. To become successfully established in 
farming. 

These are the general objectives and guiding prin- 

ciples of all vocational agriculture. They will affect 

the farm mechanics program as they apply to the specific 

activities of the farm shop. Objectives numbered 3 and '7 

apply particularly well in view of the rapidly Increasing 

investments in farm equipment and supplies necessary to 

operate a modern farm business. 
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The Federal Board12 lists these specific objectives 

as fo11owì: 

3. To select and purchase suitable farm 
____ supplf. 

a. Ability to determine farm equip- 
ment needs. 

b. Ability to select appropriate 
farm equipment. 

c. Ability to determine what materials 
to purchase cooperatively. 

d. Ability to secure necessary 
supplies economically. 

4. To perform appropriate economical farm 
mecnanics aivi ties. 

a. Ability to construct and repair 
farm appliances. 

b. Ability to order repair parts for 
farm appliances and machines. 

c. Ability to interpret blue prints 
and construction drawings. 

d. Ability to operate farm machinery 
and motors. 

e. Ability to plan farm buildings and 
select and adapt ready-made plans. 

f. Ability to care for farm machinery 
and motors. 

g. Ability to assembly faim machinery 
and motors. 

h. Ability to overhaul and repair farm 
machinery and motors. 

i. Ability to build and remodel small 
farm structures. 

Ibid. Page 4. 
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j. Ability to plan and construct 
drainage systems. 

k. Ability to plan and construct 
irrigation systems. 

1. Ability to plan and construct 
terracing systems. 

m. Ability to care for and repair 
farm tools. 

n. Ability to plan, install, use and 
maintain an adequate far:i shop. 

o. Ability to install small electri- 
cal systems and devices. 

p. Ability to plan and install farm 
home water and sewage systems. 

The abilities listed under this head include many 

activities which are often overlooked and omitted from the 

training program. On the other hand, it is not assumed 

that any individual teacher will attempt to teach all of 

these abilities. He will be limited in his choice by his 

training and experience, by the importance of a given job 

in his locality, and by the pressure of other work. 

These learning or teaching units are the ones which 

are dependent on the farm mechanics department of the 

agricultural program for fulfillment. Let us now examine 

the specific objectives of farm mechanics, which are 

stated by Schmidt-3 as follows: 

13 Schmidt, G. A., Ross, W. A., and Sharp, I.A. Teaching 
Farm Shop Work and Farm Mechan±cs. The Century Co. 
New York. 1927. Pages li and 12. 
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1. To develop the ability of farm boys 
to think so that they may be able to 
solve intelligently the problems 
which they will encounter in conduct- 
ing their farm mechanical activities, 
which ability may be termed mechanical 
resourcefulness. 

2. To develop habits and skills which 
farm boys will need in order to per- 
form efficiently those farm mechan- 
ical activities which they may be 
called upon to perform. 

3. To have farm boys acquire the knowl- 
edge, and to develop their ability to 
use that knowledge, (facts, theory, 
and principles) which will be useful 
to them in conducting their farm 
mechanical activities. 

4. To develop in farm boys the right 
attitude toward all phases of farm 
mechanics work. 

5. To develop the appreciations of farm 
boys in regard to all farm mechanical 
activities which a trained farm boy 
should possess. 

6. To stimulate in farm boys the proper 
ideals in all their farm mechanical 
activities. 

These objectives should govern all farm mechanics 

work in the secondary school. They will be varied in 

their application to specific jobs by varying agricultural 

conditions found in each cornunity, by the background and 

training of the instructor and finally by the students 

themselves. Roehl'4 lists the aim of farm mechanics shop 

as follows: 

14 Roehl, L. M. A One-Year Course in Farm Shop Vor1c. 

Industrial Arts MagazIne, Vol. XIV, No. 1, Bruce 
Publishing Co., Milwaukee, Vlisc. January, 1925. Page 9. 



The ultimate aim of the farm shop 
is to have every boy in the course have 
a shop of some kind at home; to have in 
that shop the necessary tools to do farm 
construction and repair work; to have 
the tools conveniently placed and arrangea 
in the shop; to have each boy know how to 
get and keep tools in good working order; 
to see the boys master the tool opera- 
tions; to have all boys know how to make 
and read plans of buildings and appli- 
ances; to develop sufficient general 
judgment and skill in the use of tools 
to do ordinary construction and repair 
work on the farm. 

The philosophy of vocational education must be con- 

sidered in order to understand the philosophy of farm 

mechanics. Farm mechanics with its vocational trends, 

must necessarily be considered as a part of vocational 

education. 

There was a belief on the part of certain interests, 

namely labor, industry, and agriculture, durinC the draf t- 

ing of the Smith-Hughes act that certain types of training 

for students in the secondary field should be encouraged 

by providing Federal funds. There was accordingly passed 

the Smith-Hughes Vocational Educational Act, approved and 

signed by President Wilson on February 24, 1917. It is 

permanent legislation and carries annually large amounts 

of Federal funds for instruction in agriculture, home 

economics, and trades and industries. Among other things 

the act states that Vocational Education in Agriculture 

must:15 
Federal Board for Vocational Education, .iashington, D.C. 
Policies of Federal Board. Bulletin No. 1, Page 60. 



1. Fit for useful employment. 

2. Be of less than college grade. 

3. Be designed to meet the needs of 
persons over 14 years of age, who 
have entered upon or are preparing 
to enter upon the work of the farm 
or farm home. 

Certain guiding principles of vocational education in 

the application of fundamental principles are listed below. 

They are selected from Prosser and Allen, "Vocational 

Education in a Democracy"16 and are chosen with special 

reference to farm mechanics in the vocational agriculture 

program. They are cited here because they are indispen- 

sable in understanding the philosophy of vocational educa- 

tion. 

Guidin Principles in Vocational du.cation 

1. Vocational education will be efficient 
in proportion as the environment in 
which the learner is trained is a 
replica of the environment in which he 
must subsequently work. 

2. Effective vocational training can only 
be given where the training jobs are 
carried on in the same way with the 
same operations, the same tools, and 
the same machines as in the occupation 
i ts e 1f. 

3. Vocational education will be effective 
in proportion as it trains the individual 
directly and specifically in the thinking 
habits and the manipulative habits re- 
quired in the occupation itself. 

16 Prosser, C. A., and Allen, C. R. Vocational Education 
in a Democracy. The Century Co., New York. 1935. 
Page 370. 
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4. Vocational education will be effective 
in proportion as the instructor has had 
successful experience in the application 
of skills and knowledge to the opera- 
tions and processes he undertakes to 
te ach. 

5. The effective establishment of process 
habits in any learner will be secured 
in proportion as the training is given 
on actual jobs and not exercises or 
pseudo jobs. 

As a final analysis it may be well to trace the 

teacher-training programs as they have been prepared, and 

to examine the requirements as outlined by the states for 

certification. As this is a California study, the Depart- 

ment of Education Bulletin No. 1217 of that state has been 

used to obtain that information. Copy of the requirements 

follows: 

Special Secondary Credential in Agricultural Education 
(1equh'ements ef?ectrVely 1, 1935) 

An applicant for a vocational credential in agri- 
cultural education must submit: 

I. A certificate from a physician licensed to 
practice surgery and medicine, that the 
applicant is physically and mentally fit 
to engage in teaching service. 

II. Verification of: 

A. Graduation from an approved institution 
with a bachelor of science degree in 
agriculture. 

B. Two years of practical farm experience. 

17 o.cit. 22-23. 
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C. Fifteen semester hours of approved work 
in education, including eight semester 
hours in directed teaching and methods 
in vocational agriculture. 

D. Completion of ten months of cadet teacher 
training to meet the requirements of the 
California State Plan for Vocational 
Education. 

Authorization for Service: 

This credential authorizes the holder to 
teach the subjects listed thereon in the 
public schools of the state. 

3. Comparison of Similarities and Differences 
of thetwo Proams 

I. Industrial arts and farm mechanics are similar 

in the following respects: 

1) They are both a distinct contribution to the 

secondary school field. 

2) They both appeal to the same impulses in the 

adolescent youth. 

3) They are taught in many schools by the same 

instructor and with the same tools and 

appliances. 

4) They both seek to increase the consumerts 

or utilizer's kno;ledge and appreciation 

of the products of industry. 

5) They give the boy an opportunity to partici- 

pate in adult-life activities, under super- 

vised conditions. 



6) They give the boy an opportunity to use 

his native ability in creation and design. 

7) They give a sense of achievement in 

practical things. 

8) They recognize individual differences and do 

something about them, to adapt the boy to 

his environment. 

9) They stimulate such worth while habits as 

industry, methodical procedure, care in the 

use of tools, appreciation of work activities 

and contribute to the training for better 

citizenship. 

10) They both increase the civic and vocational 

intelligence of the young worker. 

11) They are both a direct contribution to the 

"seven cardinal principles of education." 

II. Industrial arts and farm mechanics are different 

in the following respects: 

1) The purposes of industrial arts are "educa- 

tionally social" rather than "vocationally 

economic 

2) Farm mecharxLcs is a part of vocational ecluca- 

tion, and has a distinct "vocational aspect" 

not common to industrial arts. 

3) The obectives of farm mechanics tend to be 
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"specific17; the objectives of industrial arts 

tend to be "general. 

4) Farm mechanics is partially financed through 

Federal funds which leads to Federal regula- 

tion of what may be taught and who may teach 

it. 

5) Industrial arts is financed by local and 

state funds. The course of study is often 

determined by local policies and certifica- 

tion also covered by "general credentials." 

6) Industrial arts teachers are trained in that 

subject by a four-year college course that 

leads to professional sho teaching. Forty 

semester hours of technical shop work is 

required for an industrial arts credential. 

7) Farm mechanics teachers are trained in agri- 

cultural science, with but such courses in 

.2?2F work that is recommended by the teacher- 

trainer of vocational agriculture, which in 

the past has not exceeded six semester hours 

a farm mechanics, to meet California requIre- 

ments 18 

CaliforniaStateDepartmentof Education BulletinNo. H- 

Published by the California State Printing Office, 
Revised dition, 1930. Page 31. 
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Further evidence that the agricultural science teacher 

has little or no training for farm mechanics work was 

found in a study made of the vocational high schools in 

Kansas19 and is significant to show what is being done in 

other states. 
A survey of the college transcripts 

of 66 teachers of Vocational Agriculture 
i_fl a half-dozen mid-western states indi- 
cates that upon graduation, each teacher 
had an average of less than 5 semester 
hours of the possible 26 in farm mechanics 
and farm engineering courses. Eight of 
the 66 had no credits in such subjects 
while 10 had tbree hours or less...... 
In view of the number and complexity of 
farm mechanics and engineering problems 
common to modern agriculture, it would not 
seem unreasonable for any agricultural 
curricula to require at least 18 semester 
hours of work in the field of farm mechanics, 

This situation is parallel in taactical1y every state 
in the union. Since the training in farm mechanics for 

agricultural teachers has been, and still is, inadequate, 

due to the necessity of majoring in aicu1tura1 science 

subjects, it seems advisable to leave that subject to a 

competent shop instructor. A selected course of study in 

an industrial arts department for selected students, plus 

training ïn methods of vocational agriculture, and philos- 

ophy of vocational education would in the opinion of the 

writer prepare better farm mechanics in the future than 

have been prepared in the past. 
19 Pollom, Lester B. A Study of Farm Mechanics Courses in 

Vocational Agricultural High Schools in iansas. Kansas 
State Board for Vocational Education. Bulletin A-3, 
Page li. 
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PART IV 

AN EVALUATION OF THE QUESTIONNAIRE SURVEY 0F THE PRO- 
FESSIONAL PREPARATION OF TEACHERS, PHYSICAL PLANT, 

AND METHODS EMPLOYED IN FARM MECHANICS SHOPS 

In preparing the questionnaire and letter of trans- 

mittal, a copy of which is included on the following 

pages, an attempt was made by the writer to: 

1) Ask questions and make statements on the letter of 

transmittal that would tend to arouse a tlpartici_ 

pating interest" in the problem. 

2) Refrain from asking for information that would 

tend to embarrass the teacher, who could then 

not respond favorably. 

3) Set up the mechanics of the questionnaire so as to 

secure the maximum of information, from the mini- 

mum of writing. 

4) Confine the questionnaire to relevant points. 

The questionnaire was designed to gather information 

in the following major. 

1) That is the college preparation of the farm 

mechanics teachers in the state of California? 

2) What were the major subjects in the college train- 

Ing of the farm mechanics teachers? 
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3) What percentage of their time do the farm mechanics 

teachers devote to farm mechanics, general shop 

and agricultural science, in those cases where the 

program includes all three? 

4) What percentage of the farm mechanics shops are 

used to teach "general shop" classes as well? 

5) What equipment in the various farm mechanics shops 

belong particularly to the subject of farm 

mechanics? Which belong to the subject of "general 

shop", and which tools are common to both shops? 

6) What objectives are considered important by the 

teachers in the state, in determining courses of 

study for farm mechanics students? 

'7) To what extent is industrial arts, through its 

"general shop" program, recognized by the teachers 

of the state as a prerequisite for farm mechanics? 

8) What correlation now exists between farm mechanics 

and industr±al arts, as determined by certain "keg' 

questions relative to projects and policies in 

farm mechanics? 

9) To what extent are power tools being used in farm 

mechanics shops, and how can such practice be 

justified? 



HAWTHORNE 
URAL SCIENCE 

Arfëu11 

at ;41 

Lr. John Doe 
Farm Lechanics Instructor 
High School 

, California 

Dear i.r. Doe: 

I t t InC n t 

CLARENCE JENSEN 
AcRICULTURAL MECI-IANICS 

3)7 

(e in the field of Vocational Agriculture are often called 
upon to teach classes in "general shop" in addition to those in 
farm mechanics. I realize that there are in this state two distinct 
groups of teachers giving instruction in farm mechanics; one group 
consists of those trained in the field of Industrial Arts (or Trade 
Trained), and the other consists of those trained specifically in 
the field of Agricultural Science. 

Yhat do YOU think should be inoluded in a good course in 
farm mechanics? Should we teach entirely by the project method, or 

should exercises sometimes be included in training various skills 
and shop fundamentals? Do YOU believe the school shop should con-. 

tain only those tools and power equipment found on the average farm 
--or are we justified in teaching the use of power equipment with 
the idea that the farmer of tomorrow, realizing the possibilities 
for saving labor and money, will install such equipment on his farm? 

Do you believe that a certain amount of uniformity of instruction in 
farm mechanics should exist similar to that now practiced in agri- 
cultural science? 

We shall be anxious to learn YOUR reaction to these and other 
questions now uppermost in the minds of farm mechanics teachers. 
Naturally, the information will be treated in a confidential manner. 

No naines will be used in the reports or suzmaries. In fact, you 

need not fill in your name, if you prefer to remain "anonymous". 

Will you fill out the inclosed questionnaire and mail in the 
self-addressed envelope? The study will merit your co-operation in 
the interest of professional progress. A prompt response will be 
quite helpful. An extra copy of the questionnaire is inolosed for 
'rour files, and a simnary of the findings will be made available to 

all who co-operate in the study. 

Yours truly, 

Clarence Jensen 



AN INcUIRY CONCERNING FARM 
IECHAICS AND GßNERAL SHOP COURSES 

(Please check or fill in required information) 

Name of School 

Location 

Naine of person reporting _____________________________________________ 

How many periods are there in your school day? _____________________ 

How many periods a day do you teach Agriculture? ____________________ 

How many periods a day do you teach Farm Mechanics? 

How many periods a day do you teach General Shop Classes? 

How many students are enrolled in your Agricultural Department? 

How many students are enrolled in Farm Mechanics classes? 

The farm mechanics instructor is employed on the following basis: 
lo months ( ) li months ( ) 12 months ( ) 

Are there separate shops in your school for the following: 
.ioodvtorking ( ) Auto Mechanics ( ) Trade and Industrial ( ) 

Are there any "General Shop" courses taught in the farm mechanics 
shop by the 
farm mechanics instructor ( ) by a different instructor ( ) 

Please indicate the major iteras of equipment available in your 
shop by placing ntther in the apororpiate blank below. If you do 
not have a given item, place a zero in the blank. 

Metal Working Equipment Wood Working Equinent 
Forges ( ) Table Saw ( ) 
Gas Welding Outfits ( ) Band Saw ( ) 
Power Shears ( ) Wood Lathe ( ) 
Engine Lathe ( ) Portable Sander ( ) 
Drill Press, power ( ) Electric Glue Pot ( ) 
Electric Drill ( ) Paint Spray Outfit ( ) 
Acetylene Generator ( ) 

Sheet Metal Eqiipment 
Bar Folder ( ) Jiring Liachine ( ) Elbow Edging Machine ( ) 
Forming Rolls ( ) Burring Machine ( ) Cornice Break ( ) 
Fire Pot ( ) Beading Machine ( ) Sheet Metal Stakes ( ) 



Our Farm Llechanics course of study is determined by: 
(List 1, 2, 3, etc., in order of imporbance) 

( ) Needs of conunity 
( ) Projects boys like to build 

( ) Boy's Agricultural project ( ) Project competition 

( ) Instructor's evaluation ( ) Integrated program of school 

Others 

(Please place check in either yes or no colum) 

Yes 10 

Is farm mechanics required of all agricultural 
students? 

( ) ( ) 

Is the boy's agricultural project the basis of hjs farm 
mechanics program? 

( ) ( ) 

Is the same equiprent used to teach both the general 
shop students and the farm mechanics students? 

( ) ( ) 

Are general shop and farm mechanics students taught 
identical shop fundamentals? 

( ) ( ) 

Are students who have had courses in "general shop," in 
your shop or elsewhere, better fitted to do farm 
mechanics? 

( ) ( ) 

Do you have required projects for all shop freshmen? 
( ) ( ) 

Do you use instruction sheets of any type for required 
projects in your freshmen classes? 

( ) ( ) 

Are your required projects for freshmen of such a nature 
that they require work in more than one activity, that 
is woodwork, sheetnetal, metal work, etc., to make one 
article? 

( ) ( ) 

Do you ever use "exercises" for teaching shop skills? 

Do you teach forge welding? 

Do you keep a shop progress chart, or permanent record 
system of all shop students? 

( ) ( ) 
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Yes No 
Would you find a book of projects, tested and aporoved 
for California conditions, an aid in teaching farm 
mechanics? 

( ) ( ) 

Do you use "field trips" for a part of your instruction 
in farm mechanics? 

( ) ( ) 

Do you receive "nileage" for field trips or for farm 
mechanics project work? 

( ) ( ) 

Do you accept work brought in by farmers or tovmspeople, 
who have no students in your department, to be done in 
your shop? 

( ) ( ) 

Do you allo-vr advanced farm mechanics students to use 
power tools? 

( ) ( ) 

Do you teach a shop night school for farmers? 
( ) ( ) 

Is there an enrollment fee in your shop night school? ( ) ( ) 

Do you "charget' for gas, coal, power or other supplies 
used in instruction in your farra mechanics night school? ( ) ( ) 

Please give the following information as a means of comparing the 
responses from various teaching groups. :;o reflection is implied 
on any group, but the information will be helpful for comparative 
purposes. 

From vñ-iat college did you graduate? _____________ D3gree ________ 

ihat was your major subject? 

How many years have you taught farm mechanics? ______________-______ 

Vhat type(s) of credential do you hold? Type "A" Agricultural ( ) 

Special Farm Mechanics ( ) Special Industrial Arts( ) 
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1. A Survey of Farm Mechanics Teachers in California to 
Reveal College Preparation, and Time Devoted to 
Teaching Various Subjects in the Secondary School 

A. What are the College jr Subjects of Farra TcIcs Teachers 

A survey of the 93 farm mechanics teachers in the 
state of California revealed a variety of "major subjects" 
taken while they were in college. A study of the results 
(Table II) shows that there are represented on the list 
of college major subjects nineteen different fields. 
Almost the entire college curriculum is shown to have some 

influence in training the farm mechanics teacher. The 

fiit impressions from a study of the list leads one to 

believe that industrial arts with twenty-four teachers 
listing that subject, as a major field in college, is 
predominate in the farm mechanics field. A further 
analysis however shows that when the various branches of 
agriculture such as agronomy, animal husbandry, horticul- 
ture, and so forth are added together, a different picture 
is presented. The results of coripiling the various college 
major subjects into logical groups are listed in Table I. 



42 

TABLE I 

Summary of College Majors of 93 California 
Farm Mechanics Teachers 

College Major Subject Per cent in each field 

1. Agriculture and Allied Subjects 54.0% 

2. Industrial Arts 22.8% 

3. No College Major lO.1 

4. Other Subjects* 13.1% 

1'1'.' ' '-i/O 

*Other subjects were mathematics, hygiene, education 

physical education, and so forth. 
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TABLE II 

Showing College Majors of 93 California 
Farm IIechanics Teachers 

Rating -__(percentage listing given major) Number 

i Industrial Arts ---------------------- 24 
(22.8) 

2 Animal Husband.ry -------------------- 20 
(19.1) 

3 No major subject (10.5) 11 

4 Agricultural Engineering --------- (9.5) 10 

5 Education (1717) 
8 

6 Horticultixro (5.7) 6 

7 Agricultural Education ---- (4.8) 5 

8 Dairy Industry --- (3.8) 4 

9 Physical Education --- (3.8) 4 

10 Agronomy -- (2.9) 3 

11 Pomology - (1.9) 2 

12 Citrus and Deciduous (0.9) 1 

13 Entomology (0.9) 1 

14 Farm Management (0.9) 1 

15 Irrigation (0.9) 1 

16 Hygiene (0.9) 1 

17 Mathematics (0.9) 1 

18 Plant Sciences (0.9) 1 

19 Poultry Husbandry (0.9) 1 

Total number of majors listed by 93 teachers - 105 
Note: Some instructors presented double majors, thus 

giving a higher total (105) than the number 
studied (93). 
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A further analysis of Table II shows that when indus- 

trial arts majors (22.8%) are added to agricultural engin- 

eering majors (9.5%), the only other Shopt majors in the 

field, the total is 32.3% or less than one-third of the 

farm mechanics teachers in Californ±a. In other words less 

than one-third of the farm mechanics teachers in Califor- 

nia are professionally trained in the practical operation 

or application of shop work in any desirable degree. The 

remaining two thirds or 67.7% of the farm mechanics 

teachers are trained in some phase of technical agricul- 

ture and other subjects unrelated to shop work, except 

possibly for a minimum of six semester hours - an amount 

too scant for professional application. 

wha: College Preparation of the 
Farm Mechanics Teac1 

A study of the farm mechanics teacher personnel 

shows a wide variety of colleges attended and degrees re- 

ceived. Table IV shows in detail the colleges attended 

and the degrees received by these teachers. Of the 93 

teachers surveyed, seventeen did not graduate from col- 

lege. These teachers were probably recruited from indus- 

try or agriculture and qualified for a farm mechanics 

credential by summer school vrk at various institutions. 

Following is a summary of the colleges attended and the 

degrees received by the various teachers. 
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TABLE III 

Summary of Colleges Represented and 
Degrees Received by Farm Mechanics Teachers 

Colleges represented on survey 21 Colleges 

Graduates having B. S. degrees 56 Teachers 

Graduates with A. B. degrees 16 Teachers 

Graduates with M. S. or M. A. degrees 5 Teachers 

Other degrees i Teacher 

Those having no degrees 17 Teachers 
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TABLE IV 

Shoving Colleges and Universities Represented 
on Survey 

1lege or No B.S. A.B. 
University Total Degree Degree Degree Others 

University of 
California 33 2 29 2 0 

Oregon State 
College 14 1 11 0 2 M.S. deg. 

San Jose State 
College 9 3 0 6 0 

Utah State Agr. 
College 5 0 5 0 0 

Chico State 
College 4 0 0 4 0 

Fresno State 
College 2 0 0 2 0 

Washington State 
College 2 0 1 1 0 

Montana State 
College 2 0 2 0 0 

Iowa State 
College 2 0 1 0 1 M.S. deg. 

Santa BaTbara 
State College 1 0 0 1 0 

Chattanooga 
UniversIty i O O 0 1 LL.B. deg. 

Claremont 
College i O O 0 1 M.A. deg. 

University of 
Idaho i 0 1 0 0 
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TABLE IV (cont.) 

College or No B.S. A.B. 
University Total Degree Degree Degree Others 

UniversIty of 
Illinois i O i O O 

University of 
Minnesota i O i O O 

Michigan State J. 1 0 0 0 

University of 
South Dakota i O i O O 

Purdue 
University i O i O O 

Stanford 
University i O O O i I.I.A. deg. 

Valparaiso Univ. 
Indiana i G i O O 

Virginia Poly. 1 0 1 0 0 

No college 
listed 10 10 0 0 0 

95 17 55 16 6* 

* Advanced degrees, represented as follows: 

M.S. Degrees - 3 

M.A. Degrees - 2 

LL.B. Degree - 1 



Time Devoted to Various Subjects Farm Mechanics Teachers 

Table V shows the distribution of the teachIng time 

of the farm mechanics teachers in the secondary schools. 

As would be expected the greatest number of class periods 

is devoted to the subject of farm mechanics. Agricultural 

science ranks second in importance, with "other classes," 

third, and "general shop" classes, fourth. 

Then the shop classes of farm mechanics teachers are 

compiled as a unit, that is "farm mechanics (42.1%) snd 

general shop (15.9%) classes," we find 58 per cent of the 

total time of these teachers is devoted to a field in 

which they, as a group, have spent but 32.3 p cent of 

their time adequately preparing for. The remaining two- 

thirds (67.7%) of the teachers are untrained or made- 

quately trained in the field in which they spend the 

majority of their teaching time. 

TABLE V 

Showing Distribution Class Periods between Various 
Phases of Shop Work, Agricultural Science and Other Classes 

(Percentage of total class time based upon a total 
of 649 periods devoted to all subjects) 

1. Farm Mechanics 

2. Agricultural Science 

3. Other subjects 

4. General Shop Classes 

*Includes project supervision 

273 Periods 42.l 

138 Periods 21.2% 

135 Periods 20.8% 

Periods 15.9% 

649 Periods 100.0% 
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Table VI shows the teaching combinations common to 

farm mechanics teachers. The results indicate farm 

mechanics and "general shop" are the most popular combina- 

tions. Agriculttwal science ranks second in choice, 
while the remaining combinations are very definitely of 

lesser popularity as shown by the number of teachers list- 

ing those teaching combinations. 

TABLE VI 

Showing Teaching Combinations of 93 Farm Mechanics Teachers 

Teachers 

1. Farm Mechanics and "General shop" 40 

2. Farm Mechanics arid Agricultural Science 35 

3. Farm Mechanics, Agriculture and "General Shop" 9 

4. Farm Mechanics and "other classes"- 6 

5. Farm Mechanics onay 3 

93 

6. "General shop" taught in farm mechanics shop 
by other than the farm mechanics teacher - 14 shops 

-"Other classes" refers to subjects other than farm 
mechanics arid "general shop". 

The conclusion drawn from this situation is that an 

industrial arts trained teacher with a farm mechanics 

credential is still the most popular teacher combination, 

and capable of giving the best results, even though few 

teachers have been certificated under this combination 
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since 1930. There is a distinct preference for a "shop 

teacher" to teach a shop subject. 

2. A Survey of Farm Mechanics Shops in California to Revea]. 
Tools and Equipment and the Utilization of that Equip- 

ment 1n Classes Other thsn Farm Mechanics 

Farm mechanics, as shown earlier In tuis study, did 

not originate as a distinct subject within itself. I, was 

added to the program with the coming of agriculture and 

often combined with existing industrial arts shops. This 

situation will necessarily influence the physical plants 

of the various shops today. The study proposed, therefore, 

to determine which shops are primarily industrial arts and 

which ones were equipped with reference to farm mechanics 

only. 

A survey of equipment in farm mechanics shops 

(Table VII) shows of the 93 shops surveyed, 44 were 

strictly farm mechanics in nature. In these no "general 

shop" courses were offered by the farm mechanics teacher. 

General shop courses were offered in these shops however 

by a "different instructor", other than the farm mechanics 

teacher. Fourteen shops (Table VI) showed this situation. 

The remaining 49 farm mechanics shops offered "general 

shop" subjects in addition to farm mechanics classes, and 

both subjects were taught by the same instructor. Results 

show that I!general shop" courses definitely affect the 

equipment in the farm mechanics shops, that subject being 
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offered in 63 out of a possible 93 farm mechanics shops 

in the state of California. 

In analyzing the equipment of these shops, it was 

found that the shops which catered principally to farm 

mechanics (general shop classes taught by other instructor 

regarded as ncidenta1) were 47.3 per cent of' the entire 

shops surveyed, and that they contained but 21 per cent 

of the equipment in the field. The combination shops, 

farm mechanics and "general shop" set-ups, constItuted 

52.7 per cent of the total and contained 79 per cent of 

the total equipment in the field. The conclusion here 

is that those shops offering the broader scope of subjects, 

are better equipred, probably due to the necessity of a 

wider range of equipment to teach a wider range of shop 

activities. 
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TABLE VII 

Tools in "Farm Mechanics" and "General" Shops 
Listed in Order of Frequency 

44 _ 49 FM. and 
Name of Tool Tota]. F.M. Shop Gen. Shop 

1. Forges 198 71 127 
2. Wood Lathes 74 19 55 
3. Electric Drill 73 27 46 
4. Fire Pot 69 26 43 
5. Drill Press, Power 65 23 42 
6. Sheet Metal Stakes 62 10 52 
7. Table Saw 58 19 39 
8. Engine Lathes 55 17 38 
9. Gas Welding Outfit 45 14 31 

10. Band Saw 41 11 30 
li. Paint Spray Outfit 27 8 19 
12. Portable Sander 23 6 17 
13. Bar Folder 19 7 12 
14. Wiring Machine 18 3 15 
15. Forming Rolls 17 3 14 
16. Burring Machine 17 2 15 
17. Electric Glue Pot 16 5 il 
18. Beading Machine 14 4 10 
19. Elbow Edg±ng Machine 8 0 8 
20. Power Shears 6 2 4 
21. Jig Saw 4 1 3 
22. Planer 3 1 2 
23. Jointer 3 1 2 
24. Cornice Break O 
25. Acetylene Generator 2 0 2 
26. Mortising Machine 2 0 2 
27. Milling Machine 1 0 1 
28. Shaper 1 0 1 
29. Scroll Saw 1 0 1 
30. Electric Arc Welder 1 0 1 

925 280 645 
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3. An Evaluation of Factors Determining Policies and Farm 
Mechanics Courses of Study as Determined by a Survey of 

the Farm Mechanics Shops of California 

A. Determining Course of Stu4y 

As a basis of determining what factors were cons±dered 

important when building and maintaining a farm mechanics 

course of study the following question was placed before 
the 93 farm mechanics teachers covered by this study. 

Our Farm Mechanics Course of Study is determined y: (List1, 2, 7 etc., iorder oTimportance) 
Needs of the community 

Boy's Agricultural 
project 

Instructorts Evaluation 

Others 

) Projects boys like to 
build 

( ) Project competition 

Integrated program of 
school 

The following tables iricate the relative importance 
assigned by the teachers to each of these factors. They 

have been analyzed in detail and are included in Tables 
VIiI to XIII inclusive. They are of' value in that certe.in 
factors such as 'boy'8 agricultural project't and "needs of 
the community", as bases for the boy's agricultural pro- 
gram ranJed consistently high with practically all of the 
farm mechanics teachers of the state. Other factors such 
as "project cornpetiton" and "integrated program of the 
school", ran1ed consistently lower as determining factors. 
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TABLE VIII 

EVALUATION OF CERTAIN CRITERIA USED IN 
ORGANIZING COURSES OF STUDY 

1. Boy's Agricultural Projects as the Basis 
of the Farm Mechanics Course 

(Table indicates percentage) 

Rank Teachers 

i----------------------------------------------- 44 
(47.3) 

2 --------------------------------------- (39.8) 7 

3 ------- (7.6) 7 

4 --- (3.3) 3 

5 - (1.0) 1 

6 0 

0*- (1.0) 1 

93 

* Indicates no response. 



TABLE IX 

2. Needs of the Community as the Basis 
of the Farm Mechanics Course 

(Table indicates percentage) 

Rank 

55 

Teachers 

1 -------------------------------------------- 
(45.1) 

2 ------------------------------ (30.2) 28 

3 --------------- (15) 14 

4 ------- (6.5) 6 

5 0 

6 0 

O--- (3.2) 3 

93 

- Indicates no response. 
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TABLE X 

3. Projects Boys Like to Build as a Basis 
of the Farm Mechanics Course 

(Table indicates percentage) 

Rank Teachers 

i ----- (5.3) s 

---------------- (19.3) 18 

3 ------------------------------- (33.3) 31 

4 ---------------- (16.2) 15 

5 ----- (5.3) 5 

6 --- (3.3) 3 

0* ----------------- (17.3) 16 

93 

* Indicates no response. 



TABLE XI 

4. Instructor's Evaluation as a Bas±s 
of the Farm Mechanics Course 

(Table indicates percentage) 

Rank 

i ------ (6.4) 

2 ------- (7.5) 

3 ------------------------------- (31.1) 

4 -------------------------- (26.9) 

5 ----------- (11.9) 

6 (3.2) 

0* ------------- (13) 

Indicates no response. 

6 

7 

29 

25 

11 

3 

12 

93 

57 



TABLE XII 

5. Integrated Program of School as the Basis 
of the Farm Mechanics Course 

(Table indicates percentage) 

Rank Teachers 

1 -(1) 1 

2 (4.4) 4 

3 ---------- (10.8) 10 

4 -------------- (14) 13 

5 --------------- (15) 14 

-------------- (19.4) 18 

O----------------------------------- (s.4) 33 

93 

Indicates no response. 
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TABLE XIII 

6. Project Competition as the Basis 
of the Farm Mechanics Course 

(Table indicates percentage) 

Ran]': Teachers 

i o 

2 0 

3 ---- (4.4) 4 

4 ---- (4.4) 4 

5 ---------------------- (22.5) 21 

6 ------------------------ (24.7) 23 

O-:- ------------------------------------------- 41 
(44) 

93 

- Indicates no response. 



The results of the evaluation of the factors: 

1) needs of the community; 2) boy's agricultural project; 

3) instructor's evaluation; 4) projects boys like to buid; 

5) project competition; 6) integrated program of the 

school, are shown in Table XIV, below. 

The method of reaching this conclusion was as fol- 

lows: Each chart that carried a factor was considered as 

a unit and. scored accordingly. For a rating of i on the 

chart, 6 points were scored for each teacher lis ting it as 

such; for a 2 rating, 5 points were given; for a 3 rating, 

4 points, etc., until O was reached in which case no 

points were allowed. The complete score of a chart was 

then recorded and scored as that factor of evaluation 

received first, second, etc. choice. 

TABLE XIV 

Results of Certain Criteria used in Organizing 
Courses of Study 

Score Possible 

1. Boy's Agricultural Prolects 482 558 

2. Needs of the Corimunity 461 

3. Projects boys like to build 298 

4. Instructor's Evaluation 284 

5. Integrated Program of School 149 

6. Project Competition 92 

Total points - 1766 



61 

B. Evaluation of Current Policies in Farm Mechanics 

On the second page of the questionnaire (page 39) is a 

list of policies and problems most frequently discusseJ. at 

sectional, regional and state meetings of farm mechanics 

teachers. Farm mechaniös is similar to other types of 

shop work in that there is a great variety of differences 

of opinions among teachers, depending upon the philoso- 

phies, training, actica1 experiences and practices which 

they have found to be successtul in solving their particu- 

lar teaching difficulties. It is the belief of the writer 

that these policies will be reflected when answering cer- 

ta±n pertinent questions regarding the methods of shop 

procedure, and po1ices practiced in their farm mechanics 

work. 

A summary of the policies now conducted in farm 

mechanics shops (Table XV) has led the writer to the fol- 

lowing statements as being indicative of the practices 

now followed in the state of California. 

Ç)uestlon 3) 1) In sixty-eight out of a possible 
Table XV seventy-nine cases, farm mechanics and 

"general shop" students use the same 
equipment. This leads the writer to 
believe that the choice of equipment 
is dependent somewhat upon the needs of 
industrial arts subects and that both 
farm mechanics and 'general shop" can 
be taught successfully in the same shop 
by the same teacher. 



(Question 4) 2) Farm mechanics teachers agree in thirty- 
Table XV three out of a possible*severity-seven 

cases that farm mechanics and "general 
shop" students should be taught identi- 
cal shop fundamentals. 

(question 5) 3) Fifty two teachers out of a possible 
Table XV sevent?_six stated that students who had 

taken 'generai shop" in their shop or 
elsewhere were better fitted to do farm 
mechanics work. 

(Question 8) 4) A decided majority of the teachers, 
Table XV fifty-seven out of a possible eighty- 

three, require projects for freshmen 
that are of a dìdedly "general shop" 
nature. 

(Question 12) 5) Seventy-nine out of a possible eighty- 
Table XV four teachers, would like to have a 

book, tested and approved for California 
conditions, as an aid in teaching farm 
mechanics. (The writer was undecided 
whether to interpret this fact to mean 
a "decided need" for reference material, 
or idle curiosity as to what the book 
would contain.) 

(Question 16) 6) A great majority, seventy-nine out of a 
Table XV possible eighty-six teachers, allowed 

advanced farm mechanics students to use 
"power tools". This would indicate a 
need for teaching "power machinery" on 
the farm in greater quantities than ever 
before, and a greater utilization of 
tools normally a part of the industrial 
arts shop, or of t'ae combination indus- 
trial arts and farm mechanics set-up. 

Possible is scope of survey. 



TABLE XV 

Results of Questionnaire on Present Policies 
in Farm Mechanics Shops 

Question Ïes 

1. Is farm mechanics required of all 
agricultural students? 61 

2. Is the boy's agricultural project the 
basis of his farm mechanics program? 54 

3. Is the same equipment used to teach 
both the general shop students and the 
farm mechanics students? 68 

4. Are general shop aixi farm mechanics 
students taught identical Shop 
fundamentals? 33 

5. Are students who have had courses in 
"general shop" in your shop or else- 
where better fitted to do F. .I.? 52 

6. Do you have required projects for all 
shop freshmen? 58 

7. Do you use instruction sheets of any 
type for required projects in your 
freshmen classes? 35 

8. Are your required projects for fresh- 
men of such a nature that they require 
work in more than one activity; that 
is woodwork, sheetmetal, etc., for one 
article? 57 

9. Do you ever use "exercises" for teach- 
ing shop skills? 53 

]O. Do you teach forge welding? 70 

]1 Do you keep a shop progress chart, or 
permanent record system of all shop 
students? 61 

Total 

32 93 

37 91 

il 79 

44 77 

24 76 

35 93 

56 91 

26 83 

40 93 

23 93 

.1.1 
i.ì 



TABLE XV (cont.) 

Question Yes No Total 

12. Would you find a book of projects, 
tested and approved for Cal±fornia con- 
ditions, an aid in teaching F. M.? 79 5 84 

13. Do you use "Field Trips" as a part of 
your instruction in farm mechanics? 70 22 92 

14. Do you receIve "mileage" for field 
trips or for farm mechanics project 
work? 67 25 92 

15. Do you accept work brought in by far- 
mers or townspeople who have no stu- 
dents in yOUr department, to be done 
in your shop? 72 19 91 

16. Do you allow advanced farm mechanics 
students to use power tools? 79 7 86 

17. Do you teach a shop night school for 
farmers? 16 76 92 

18. Is there an enrollment fee in your 
night school? 3 13 16 

19. Do you "charge" for gas, coal, power 
or other supplies used in instruction 
in your night school? 6 lO 16 



PART V 

SUMIIARY AND IMPLICATIONS 

1. Interpretations of the Results as a Basis 
for Future Policies 

From a study of the problem through a survey of the 

field, from publications listed in the bibliography, and 

from contact with workers in the field of farm mechanics, 

the writer has formulated the following summary and 

implications. 

1) Over half (54) of the farm mechanics teachers 

in the state of California had presented college 

majors in agriculture and its related subjects. 

2) Comparing the college major subjects of those 

teachers who presented industrial arts majors in 

college (22.l) with those who presented agri- 

cultural engineering majors (9.5), the only 

"shop fields" mentioned, gives a total of 32.3 

or less than one-third of the teachers of farm 

mechanics. In other words less than one-third 

of the farm mechanics teachers presented majors 

that would adequatelr prepare them for farm 

mechanics teaching. 



3) The farm mechanics teachers in the state devote 

most of their time (58%) to the teaching of shop 

subjects (farm mechanics and general shop courses) 

-- the field in which they have had the least 

preparation, as a group. 

4) "General shop" courses are taught in 61 out of a 

possible 93 farm mechanics shops in California. 

This leads the writer to believe that complete 

correlation could be effected by requiring farm 

mechanics instructors to present professional 

training in the technique and methods of indus- 

trial arts, plus teacher-training courses in the 

methods and philosophy of farm mechanics. 

5) The program of the agricultural science teacher 

has not, in the past, embraced sufficient ex- 

perience in farm shop work to develop a well 

trained farm mechanics teacher; nor does it seem 

likely that it will in the future. 

6) The increased use of power tools in the farm 

mechanics shops that are used by farm mechanics 

students, give a clear Indication that the farmer 

of tomorrow needs a broader scope of shop training 

in the future than he has needed in the past. 

7) The increased use of power appliances on the farm 

increases the necessity for a teacher with a more 

intensive farm mechanics and general shop prepara- 
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tion, to properly give the desired instruction 

in farm mechanics to secondary school boys in 

the future. 

8) The industrial-arts--trained teachers in the past 

have had the tecbnical shop methods, skills and 

background to teach shop work, bit have often 

lacked the philosophy of vocational agricultu.re. 

9) The aicultural sc±ence teachers in the past have 

had the philosophy of the farm shop, but have most 

often lacked the training in skills, shop methods 

and training to make successful farm mechanics 

teachers. 

10) There is a distinct shortage of trained farm 

mechanics teachers in California, brought about by 

curtailment of the training of industrial arts 

teachers and the substitution of teachers trained 

in agricultural science, with only a few electives 

in the farm shop. 

11) The complete correlation of industrial arts and 

farm mechanics is dependent upon the certification 

of teachers trained in the methods, objectives, 

and techniques of both industrial arts and farm 

mechanics. 



2. Suggested Course of Study for Farm Mechanics Teachers 

As was stated in the Preface, it is not the Intention 

of the writer to infer that ali students who graduate from 

an industrial arts department of a teachers college should 

be certificated to teach farm mechanics. This would be 

impractical. It is however the contention of the writer 

that, other things being equal, (training in special 

methods, background, philosophy, etc.) a four-year course 

in industrial arts education is preferable to a like 

amount of time in agricultural science, for the training 

of successful farm mechanics teachers. The following 

conditions should determine the selection of candidates 

for farm mechanics training. 

1) Select only those students who are farm bred 

and reared to prepare for farm mechanics teaching 

in the secondary schools. 

2) Select only those students who have had work in 

vocational agriculture in a four-year high school, 

for at least two consecutive years. 

3) Give those students toua' years of training in a 

selected course of study, in an industrial arts 

department of a degree-granting institution. 

4) Require students preparing as farm mechanics 

teachers to complete 416 clock hours in actual 

operation and repair of farm machinery on the farm, 



under supervised conditions, preferably during 

the college training period. 

5) Students who wish to qualify for a Farm Mechanics 

Credential as part of their Industrial Arts 

program shall: 

1) Make preliminary registration with Super- 

visor of Vocational Agriculture to deter- 

mirqualifications of candidate to pu.rsue 

such a program. 

2) Outline program of study and secure approval 

of supervisor of vocational agriculture. 

3) Secure approval of director of industrial 

arts education. 

A. SDecific Requirements for Farm Mechanics Credential 

In the major field (industrial arts) at least 

twenty of the forty semester hours required for the 

Special Credential in Industrial Arts shall be selected 

from the subjects listed below: 

Semester Hours 

1 . For ging . ...... . . . . . 5 
2. Acetylene Welding ....... . 2 
3. Farm Carpentry . . . . . . . 3 
4. Pumps and Irrigation . . . . 2 
5. Tractors and Gas Engines . . 3 
6. Repair of Farm Machinery . . 3 
pl. Surveying and Land Leveling . . 2 
8. Farm Plwnbing . . . . . . . . 2 
g. Harness Repair . . . . . . . 2 

10. Farm Power and Lighting . . . 2 



B. The remaining twenty semester hours of technical 

subjects for the Industrial Arts Credential shall be chosen 

by the student with the approval of the Director of Indus- 

trial Education and the State Supervisor of Vocational 

Agriculture, according to selected groups for major emplia- 

sis in the shop teaching. 

C. Major Related Field of Farm Mechanics 

1) Not less than 10 semester hours shall be 

chosen from the following group. 

Semester Hours 

1. Methods in Teaching Farm 
Mechanics . . . . . . . . . . 3 (req.) 

2. The California Plan of 
Vocational Agriculture. . . . 2 (req.) 

3. Vocational Guidance . . . . . . 

4. Trade Analysis . . . . . . . . 

5. The Conference ethod . . . . . 

6. Philosophy of Vocational Education 

D. Completion of ten months of cadet teacher-training 

to meet the requirements of the California State Plan for 

Vocational Education. 
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Legend of Abbreviations on Master Chart 

Colleges and Universities 

1. U.C. University of California 

2. U-AG Utah State Agricultural College 

3. S.J.S. San Jose State College 

4. S.B.S. Santa Barbara State College 

5. N.D.I.N. North Dakota Industrial rormal 

6. Mon.St. Idontana State College 

7. O.S.C. Oregon State College 

8. 11a.Pol. Virginia Polytechnic 

9. Stanf'd Stanford 

10. S.D.S South Dakota State College 

11. Clrrnt Claremont College 

12. Ihm Un±versity of Illinois 

13. .'.S.C. Washington State College 

14. Mo.U. Missou.ri University 

15. U.Minn University of Minnesota 

16. Iowa St. Iowa State College 

17. U.O.V. University of Valparaiso 

18. U.O.Cha. Univers±ty of Chattanooga 

Separate Shops 

W-W Wood Work A-M Auto Mechanics 



College Major Subjects 

1. I-A Industrial Arts 

2. A-E Agricultural Engineering 

3. Agron Agronomy 

4. P-E physical Education 

5. Hyg. Hygiene 

6. An-Sci Animal Science 

7. F-Mk Farm Marketing 

8. Educ Education 

9. D-Ind Dairy Industry 

10. Cit & Dec Citrus and Deciduous Fruits 

11. A-H Animal Husbandry 

12. Entom EntomoloT 

13. P-Hus Poultry Husbandry 

14. Pomol Pomolor 

15. Ag-Ed Agricultural Education 

16. Hort Horticulture 

17. Math Mathematics 

18. P1-S Plant Science 

19. Irri Irrigation 



"' Arcata 
~ Ferndale 
,. Fortuna 

• Miranda 

*Willits 
* Covelo Co;tning 

Orland* ~ 
Hamilton City 

1 * Durham* 

Ad * in 

•Susanville 

"' Los :Molinos 
•chico 

. , ~axwell* Pr. Biggs* 
01nt rena Williams Gridley"' 

Upper Lake * * Live Oak* 
Lakeport * "' * 

Colusa Sutter 
Colleg: City * *Vfueatland 

E. Nicolaus 
*Middletown 

* Calisto~a 
Esparto. *woodland 

,.. Santa Rosa 
::>eb a tap*ol 

• •Fair OaksI :r · tla * *Elk Grove"' .Tor:1a l es 

Brentwood 

~ 

· r-----~io Vista 
*Lodi* 

Tracy * *Linden 
Mant;ca

Centerville . *Ripon 
*MoO.esto 

Turlocl *CeresCa\bell' * "HilmarNewman 

Santa cru~~ Morg~n Hill 

Map of _!h! State 

of 

California 

(*School~;J answertng Q.uestionnaire) 

) *Gilroy *Chowchilla 
Watsonvi l l e " Dos *Palos 

( 2) ( , Holfister 
..> C. ~ z~as 
' *Gonzales 

Kerman • ( ~ * *Clovis 

* Riverdal~ Sa~ge:~~Reedleynng City Caruthers* 
" Lemoore*La ton / 

"'Vis ilia 
Cambri e, * *P~rterville 

>t Tulare (2)
TE;rnp leton *D~lano 

McFarland 
•wasco 
*shafter 

* Sant £ Maria 

'~-~"..8 r pent e ria *Lancaster 
*Ojai *La Verne San Bernardino 

""ontario • 
*Simi 

1. Pr. Princeton, * *Rive rsi dePuente
(Colusa County) Downey" *Placentia * 

" HemetPerris ( 2) 

San Juan Sap istrano 

\ * *Julian 
· Ls condido 

*El Centro 



!Adin 

IAlturas 6 2 2 2 0 27 27 12 No Ye s U. A- G B- S Agro 9 Ys 1 2 3 4 5 

Arcata 6 3 2 0 0 40 20 12 
W- \': 
A-~ No U. C. B- S A-H 10 Ys . 1 3 4 2 

8 2 2 2 2 25 24 12 No No U. C . B-A Hort 9 Ys 3 1 5 2 6 4 

Brentwood 6 0 2 0 4 35 33 10 No No S . J . S A-B Educ 7 Ys Ys 3 2 4 1 5 6 

Calistoga 8 4 4 0 0 25 24 · 12 No No U, C. B-S A-H 3 Ys - Ys 1 2 -

Cambria 10 0 4 18 18 10 No No S . B . S . A- B I. A . 
1) . E . 

10 Ys Ys 1 - 3 

Campbell 6 0 4 0 2 60 60 10 No No S .J. 3 . No I I-A 10 Ys Ys 1 2 3 4 5 6 

Carpenteria · 7 5 2 0 0 24 24 12 No Yes U. C. B- 3 P1-S 3 Ys 1 2 3 

Caruthers 6 4 2 0 0 40 29 12 No Ho Pur due B- S A-H 4 Ys 1 - 2 

Centerville 7 0 3 0 4 61 38 10 No Ko - ~ . J . S . A- B I-A 1 Ys Ys 1 3 26 54 

,Ceres 6 0 6 0 0 .. 67 100 10 
W- W • 
A-11 1 0 7 Ys Ys 2 1 3 6 5 4 

Chico 6 4 2 0 0 50 38 12 A- M Ys U, C. B- S Irri 7 Ys Ys 2 1 4 3 

Chowchilla 6 2 2 2 0 34 34 12 No Yes U~$~ B- S A-H 3 Ys 

7 3 3 1 0 41 41 12 No Yes U- C B- S Hort 5 Ys 4 1 32 56 

Colusa 7 3 2 2 0 36 36 1 0 No Ye s U- C B- S Hort 3 Ys 2 1 3 4 5 6 

Corning 7 0 2 3 2 46 46 10 No ~o N .D. !. ~ ~ o I-A 14 Ys Ys 2 1 4 3 5 6 

Covelo 8 0 5 2 1 46 46 10 No No ~on . Jt . B - 3 J - Ed 5 Ys Ys 12 53 . 4 ' 6 

Delano 8 4 4 ·o 0 60 60 1 0 Gen ~o I daho B- S A- H 8 Ys 3 1 2 -

Dos i>alos 8 0 7 0 1 62 50 12 
\ ' - W
A- H No J . J . 3 . A- B l - J,. 7 Ys Ys 1 2 3 5 6 4 

Downey 6 0 2 0 4 50 43 10 ~-W No None 0 r: one l Ys Ys 3 1 4 2 5 6 

Durham 6 2 2 1 1 34 34 12 :ro 1: o u. c . B- S A- H 5 Ys Ys 1 2 5 3 4 6 

East !l'icolaus 7 0 4 1 2 30 30 10 No No Chico A- B I - A 6 Ys Ys Ys 1 2 3 4 5 6 

Elk Grove 6 0 3 1 2 60 58 10 r:o p•.o !.j on e 0 Ys Ys 2 1 3 

Escon d i do 8 0 6 2 0 6 2 64 12 W-~ ~ o U. C. 0 
..- E 
, - E 9 Ys 1 2 4 3 5 

Esparto 9 0 4 2 3 19 23 10 Ko No G. d . C. B- J A - 1:. 6 Ys Ys 11233. 2 

Fair Oaks 6 0 3 2 1 56 56 1 0 I'o I;o Va ..? o1 B- J ..:ath 8 Ys Ys 2 1 4 6 5 3 

Ferndale 6 o 4 o 2 50 50 10 No No u. c. B ~ s 2 Ys 1 2 3 

Fortuna 8 4 4 0 0 5 37 12 
w ~wA- : No O. S . C. B-S A- E.d 5 Ys 2 1 3 -

Fresn o 8 0 4 0 4 45 35 1 0 lio No Chico A- B 
/ 

· I-A 6 Ys Ys 2 1 4 3 6 5 

Fre s no 6 0 4 0 2 70 70 10 No No O. S . C. 
B- S
?.1 - S A- E 6 Ys 4 1 3 2 . 5 6 

Gilroy 6 4 2 0 0 5 2 50 12 ·o No 0 .s .c. 3 - S Ag ro 15 Ys 1 2 3 4 

Gonzales . 7 0 3 1 3 35 35 12 W- W No Q. 3 . C. B- S A- E Ys Ys 2 1 3 4 6 5 

Gridley 6 0 1 0 4 40 27 10 No No Chi c o A- B I - A 4 Ys Ys 3 1 4 2 5 6 . 

Hamilton City 6 3 2 1 0 27 24 1 2 Ho Yes U. C. B- S Hort 6 Ys 1 2 4 3 

Hemet 9 0 2 7 0 35 1 9 9 A-~. : No r: on e 0 None 11 · y s Ys 4 2 1 3 5 6 

Hemet 9 0 2 2 5 35 19 9 - 111 No o.s .c . ;.,-s I-A 1 Ys Ys 3 4 2 1 

Hollister 8 0 6 2 0 65 60 12 No No Stan K- A Educ 13 Ys 1 2 3 4 56 

Julian 6 2 2 2 o 19 19 12 No No u-c B- S Ag Ed 4 Ys 1 2 4 3 5 6 

Kerman 6 0 2 2 2 39 33 10 No No Fresn o A- B Edu c 6 Ya Ys 1 2 4 3 

Y.: ing s City 6 0 2 2 2 50 31 12 W- W No
A-M 

Several 0 I-A 10 Ys Ys 3 1 4 2 6 5 

lakeport 9 lO 6 2 1 23 23 10 No No S . J . S 0 I-A 5 Ys Ys 1 2 3 4 

Lancaster 6 o 5 o 1 84 84 9 No No s . J . s . 0 I-A 6 Ys Ys 1 2 

Laton 6 3 3 o o 39 41 12 No No u-c B- S A-H 1 Ys 2 1 4 3 6 5 . 

Leemore 8 0 2 5 1 25 17 1 0 V/ - W 
A-t: No O. S . C. B- S I-A 12 Ys Ys Ys 1 1 1 2 3 3 

Linden 7 3 2 1 1 24 24 12 No No s.D. s . B-s A-H • 5 Ys Ys 3 1 4 2 6 5 

Live Oak 8 0 2 3 3 53 28 10 No l o O. S . C. B- S I-A 7 Ys Ys 2 1 5 3 6 4 
A- ..~ 

Lodi 6 0 6 0 . 0 110 110 12 ~ -W Po Non e 0 Hone 10 Ys Ys 2 1 - 4 



2Los Molinos 7 0 3 3 l 28 28 10 No No W. S .C. A-B I-A 12 f ¥s ¥s 2 1 3 3 -

Manteca 7 0 4 l 2 54 54 10 W-W No Mon.St. B-S A-E 7 Ys Ys 2 1 5 3 G 4 

Maxwell G 3 3 0 0 30 30 12 No No U-Ag B-S Agro 8 Ys Ys l 2 3 4 6 5 

.P-EMcFarland 9 0 4 0 5 20 18 10 No No U-C. A-B Hyg 2 Ys Ys Ys 1 4 3 2 5 6 

Middletown G 3 3 0 0 21 21 ll No No . U.C. B-S A -H 1 Ys 1 2 5 3 6 4 

Miranda 6 2 2 l l 19 19 11 No No u.c B-S A-H 2 Ys l 2 

W-W ­ 4Modesto 6 0 · 5 l 0 135 115 12 A-M No None 0 None 9 Ys Ys 2 1 3 

Morgan Hill 8 0 6 l l 32 32 10 No No u.c. A_.B :Cd 6 Ys 3 l 2 

Napa 6 0 3 3 0 64 57 12 W-W No None 0 onel4 Ys Ys 2 1 3 4 5 6 

s .J. s . Newman 6 0 1 2 37 38 10 ITo No I-A 6 Ys Ys 4 2 5 l 3 

Agron 6 ys8 5 l 2 0 18 10 12 'No Yes u. c. B-S 2 1 3 3 3
F • . :k 

Ontario 6 0 2 3 l 30 30 10 W-W NO rr one 0 0 ys l 3 2
A-1i 

u.c. B-S Hort.Ferris 7 3 1 3 0 23 13 12 No 8 Ys Ys 2 1Clar M-A Educ. 
D.Ind:?lacentia 7 4 2 1 0 20 20 12 A- M Yes U.C. B-.5 1 Ys 2 1A-H. 

.?oint Arena 6 3 2 l 0 20 20 12 Uo No O.S.C. B-S D.-Ind 3 Ys Ys 1 3 2 ~ 

.?orterville 8 6 2 0 0 110 85 10 A-1 B-S Cit & 1 2 1W-W Yes U.C. Dec Ft 6 Ys 
Porterville 6 0 2 l 110 85 10 A-M Yes Fr e s n o A-B I-A 7 Ys Ys 1 2 1

W-W 
:?rinceton 7 3 l 3 0 28 28 12 No Yes U-C. B ... S A-H 3 Ys 4 2 l 3 

.?uente 6 2 2 0 2 42 42 12 W- W No u.c. B-S A-H ~ Ys Ys 2 1 5 4A-1.1 
W-WReedley 6 2 4 0 0 37 37 12 A-M Fo u.c. B.s. Etom 1 Ys YsYs 1 5 3 4 6 2 

P-ERio Vista 6 0 3 1 2 40 36 10 No No S . J . S . A-B 7 Ys Ys 2 1 3I-A 
Ripon 8 3 3 2 0 51 26 10 W-W Ko I1lin ~-S A-H 12 Ys 3 . 1 4 2 6 5 

Riverdale 8 0 8 0 0 40 40 10 No No VI . S .C. B-S ~._.E 8 Ys 1 2 6 3 5 4 

W- WSalinas 8 3 3 2 0 69 69 11 A-r,; No U·Ag. B -3 .P . Hus l Ys Ys 2 1 4 3 6 5 

Salinas 8 6 2 0 0 69 69 12 w-·u No u.c. B-S .Pomol 4 Ys Ys 2 1 4 3 6 5A-H 
Sane er 6 1 1 2 2 18 18 10 w-w Ko o.s .c. B -~ I-A 7 Ys Ys 3 1 2 

San Juan Capis- 7 3 1 3 0 30 30 12 No Yes !.10 _ U B-S D.Ind 1 Ys 4 5 2 6 1
trano) 

W-WSanta Cruz 6 0 2 2 2 22 22 l J A-~ No Mic h.St 0 0 15 Ys 1 2 5 3 6 4 

VI - VISanta Rosa 6 0 4 0 2 130 85 11 A-r.: ~ro s . J • .s . A- B I-A Ys Ys 1 2 4 .5 6 3 

Sebastapol 6 4 2 o o 56 46 11 ·i- '·• i~ o u.u.Ch LLB 9 Ys 1 2 3 
0 

A . hl .~ r 0 Hone 13 Ys 1 3 2 4Shafter 9 5 4 0 0 65 65 10 W- l'l."" o -•one 
No No U. G. Kinn B-S 2 4 3Simi 6 2 1 3 0 21 21 10 Ag.Ed1l Ys 1 

Iowa St . 1.:-s 
I - VISutter 7 2 2 3 0 34 34 ll A-rYes u.c. B-J A-H 1 Ys 1 2 3 5 6 4 

Templeton 6 1 1 3 1 11 11 12 No No u.c. B-S .Pomol 1 Ys 2 1 3 5 6 4 

Tomales 6 2 2 0 2 21 29 10 No Uo I owe st B-S A-H 8 Ys Ys 3 2 4 l 

Tracy · 6 0 3 · 1 2 39 33 10 No No u.c. 0 0 10 Ys Ys 1 2 4 3 5 6 

W- WTulare 6 0 3 1 2 30 30 9 A- >.: ~o U•.Ag. B-S A-'E 8 Ys Ys 1 2 4 3 

EducUpperlake 7 2 2 2 1 18 18 11 No No u.c. B-3 1 Ys Ys 2 l . 6 4 5
Hort 

Visalia 7 0 3 4 0 60 40 10 w-w ro u.c. B-S Ag . Ed 2 Ys Ys 1 3 4 5
A-~.i ' 

Watsonville 7 0 5 2 0 64 48 12 W- W No Chico A-B I-A 7 Ys Ys 1 2 4 3 
\ 

Watsonville 7 0 2 3 2 64 48 10 w-w No. u.o;v. B.s. l.:a th 16 Ys Ys 1 2 3
I-A 

Wheatland 8 2 2 3 1 20 20 12 No Ko U.C. B-S D- Iii~P 1 YsYs 1 2 4 3 6 5 

Williams 8 3 3 2 0 42 42 12 No No . u.c. B-S A-H 2 Ys 2 l 6 4 5 3 

I-A 9 Ys Ys 2 1 5 3 4 6Willits 6 0 3 2 1 40 40 10 No No o.s.c. A-E 
Woodland 6 0 3 0 3 65 65 10 W-W No O. S .C. B-S I-A 16 Ys Ys 1 2 3A-E 


