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Purpose. The primary purpose of this study was to evaluate
programs of farm-mechanical training taught as an integral part of
vocational agriculture courses in Colorado high schools. It was also

a purpose to discover usable data for the revision of courses.

Methods. Three hundred and two young farmers responded to a
check list which was specifically compiled and tested for reliability
for this study. Rach respondent qualified by the criteria: (1) Must
have been enrolled in the full program of vocational agriculture if
only two years were offered, or must have been enrolled in at least
three years of a three or four year program; (2) Must have been en-
gaged for 2 minimum of two years in at least one of several farming
statuses to the extent that a major portion of his working time was

thus expended; and (3) Was 19 to 29 years of age. The respondents were
recruited by vocational agriculture teachers in 36 selected school

communities.

Each respondent exercised judgment in checking the data-
gathering device to indicate for each of 98 selected manipulative
kinds of farm-mechanical skills the relationship (1) of its impor-

tance for success in farming, (2) his success in using it in farm

practice, and (3) the training received in high school in vocational

agriculture courses. Each three-check response was used as a single
one in order to maintain the relationship which was indicated when it

was interpreted for its meaning.

Findings and Interpretations. Only two of the 98 farm-mechani-

cal skills were indicated as ones for which training should not be



offered in high school. Seventy-four of the skills were considered
to be "very important" for success in farming. Training had been
adequately provided for 33 of them. For 11 "™ery important" skills
training had not been provided for students who probably should have
received it. (?raining was also not provided for 30 more ™ery impor-
tant" skills, however, in their case the responses did not unquestion-
ably indicate a desirability for such training. For these it was,
therefore, concluded that a careful study of the local situation was
needed to reach a decision relative to their inclusion in a revised
programt) It was, however, recommended that training should be pro-
vided for all of the other "very important" skills.

Twenty-two skills were rated to be of only "some"™ importance
for success in farming. Training had beem provided for 14 of these.
It was concluded that this training was justified only if training
for more important skills was not slighted. A lack of training was
indicated for the remaining eight of the skills of "some"™ importance.
Providing training for these 22 skills in revised programs was recom-
mended only if it could be scheduled in a well balanced vocational
agriculture program so that training for other more important skills
would not be ignored.

<iNineteen enterprises were represented by the 98 farm-mechanical
skills studied. For only three, namely; tool fitting, cold metalwork-
ing, and operating and repairing farm machinery was the relationship

of importance to use and to training relatively satisfactory. Twelve

enterprises were rated "very important", but training had not been

adequately provided. They are: (1) maintaining and repairing



tractors and engines; (2) woodworking, glazing, and painting; (3) plumb-
ing; (4) arc welding; (5) oxyacetylene welding; (6) concrete working;
(7) constructing farm buildings; (8) supplying farm water for domestic
use; (9) disposing of sewage; (10) constructing and repairing fences;
(11) scil and water management; and (12) rural electrification. Pour,
namely; general planning, ropeworking, hot metalworking, and soldering
and sheet metalworking were rated of only "some" importance, however,

training for these had been provided.
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CHAPTER I
INTRODUCTION

With the ever-changing complexion of the modern farmer's need
for farm-mechanical training, it is indeed a challenge to those who
undertake to offer such training to attempt to keep abreast of, or,
more desirably to keep ahead of the changes that are occurring. Any
prediction of what the future will bring is subject to the element of
error in human judgment. In searching for information that is likely
to help make sound decisions possible when planning farm-mechanical
training programs for high school students, an evaluation of the
program already in operation should prove to be helpful.

The primary purpose of this study was to evaluate former pro-
grams of farm-mechanical training that were taught as an integral
part of vocational agriculture courses in high schools. It was also
a purpose of this study to ferret out information that could be used
with copfidence in.planning future training programs in farm mechanics.

With the gsaistance of young farmers in Colorado who met arbi-
trarily defined qualifications, data were gathered to evaluate the
farm-mechanical training program in vocational agriculture courses
in which these young farmers had been enrolled as high school stu-
dents. The evaluation consisted primarily of studying aspects of
importance, use, and training relating to the skills involved as
they applied to the young farmers who cooperated in this study.

There is presented in this chapter a statement of the problem,

an analysis of the problem, justification for the study, statements
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concerning the scope and the limitations of the study and of assump-

tions held, and definitions for some of the terms used.

Problem Analysis

The problem of this study was to determine for selected farm-

mechanical skills the relationship of (1) their importance for success

in farming, (2) the success of young farmers in using the skills in

farm practice, and (3) the degree of training received in high school

in vocational agriculture courses.

Problem analysis involved:

1.

3.

Discovering those skills for which evaluation of the
importance, use, and training relationships are most
suitable.

Discovering "very important™ skills for which the three-
way relationship stated in the problem may not have been
the best possible, but for which it is nevertheless
still highly acceptable. ‘

Discovering other 'very important" skills, that young
farmers have used with at least some success in farm.
practice, training for which has been neglected in

high school.

Discovering additional skills for which the three-way
relationship indicates training should be offered to
high school students if there is time in a well-balanced
program to permit this to be done.

Ascertaining skills that should not be taught in high

school to vocational agriculture students.



Justification for This Study

Hollenberg, in the United States Office of Education, states
that "there had been more progress in farm mechanization during the
past 25 years than during the previous 5000."l In all probability
rapid changes will continue to be made in years to come. Vocational
educators will need to bend every effort to keep up-to-date with,
and better yet, ahead of these changes. Along with this challeng-
ing problem educators are also faced with the problem of finding
enough time in a school Qchedule to teach all the farm-mechanical
skills that appear to be important in conjunction with modern mechan-
ized farming.

All leaders, no doubt, will agree that it is not necessary to
teach every kind of a farm-mechanical skill, but it is questionable
if they will agree on which of the multitudinous number of skills
should be taught to high school students studying vocational agri-
culture. From a review of the literature on this subject one soon
realizes that this topic is one in respect to which continuous
searching for the best answers must not be abated.

With a vocational agriculture student's time in high school
being divided among many other interests while he is trying to learn
enough to make a beginning in today's highly scientific farming, it
is highly important that his farm-mechanical skill training be con-
centrated in the learning of the skills that are likely to be very

lA. H. Hollenberg, Instruction in Farm Mechanics, United
States Department of Health, Bducation, and Welfare, Vocational
Division, Bulletin No. 267, Agricultural Series No. 70 (Washington:
Government Printing Office, 1957), p. 1.
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important for his success in farming and which he is most likely to
use in farm practice. Even within such a framework of qualifying
limitations many choices will still have to be made concerning which
skills can or should be included in the training program.

Kinds of changes in modern mechanized farming that will change
the fn'u;er's need feor farm-mechanical skill training are exemplified
in the discussion that follows.

In farm power and machinery each new machine is beceming more
complicated than its predecesser, with many adjustments needing the
attention of a skilled eperator. Many farmers are taking advantage
of new develepments in electrenics and hydraulic systems te ebtain
greater use, flexibility, and ecenemy of eperation frem their pewer
equipment. Te stay in business farmers are being ferced te use a
higher prepertion ef their investment in farming fer machines and
equipment. Censequently, as the farmer becemes the ewner eof a greater
number and mere cemplicated machines, it becemes necessary fer him te
devete an iqcreuingly greater portion of his tetal werking hours te
preventive maintenance and repair of his farm pewer and machinery.
Increasingly he needs te be trained te de this kind ef werk.

Many farm buildings are now obsolete. "Today farm buildings
must be truly preduction tools that will pay their omn way. They have
become more than just shelters—they're the working tools of the farm
unit and are used for everything from machinery storage to milking

parlora."z The farmer is being forced to renovate these buildings

2entennial of Farm Mechanization, 1855-1955 (Exposition
Souvenir Booklet, East Lansing Hchigan- Michigan State University,

1955), p. 35.



or to construct new ones to meet his present-day needs in farming.
If he is to keep up-to-date, he must learn the use of new types of
building materials; new construction designed for improving sanita-
tion, ventilation, heating, cooling, and lighting; and the use of

| automation in new and old buildings. The farmer must be trained to
use properly skills that represent practical procedure and efficient
use of his time in maintaining, servicing, and, in some instances,
constructing modern service buildings.

The rapid increase in farm electrification has also motivated
the farmer to learn new skills formerly not used on the farm. Even
though electrical power is now available to 95 per cent of the nation's
farmers, the trend toward more electrification will continue as new
uses are found for it. "The age of electricity has arrived and the
meters turned faster as motors were added for burning, lifting, cool-
ing, and pumping. And with the possible utilisation of electrical

energy , tomorrow promises to be even better. n3

This rapid develop-
ment has created many problems pertaining to the safe use of elec-
tricity. One leading danger concerns the fact that many circuits are
being overloaded. Both for correcting presently undesirable elec-
trical wiring and for adding new circuits the farmer will need new
kinds of skill training.

Approved soil and water conservation practices are being
accepted at a steady pace by modern farmers. To adapt these practices
to their farms and to maintain them, farmers have needed to and will,

in the future, need to continue to learn skills not formerly used by

thea.

31bid., p. 32.



Farm shop work has changed and will continue to change coinci-
dent with the changes in farm power and machinery, farm buildings,
farm electrification, and soil and water management. The need for
replacing out-dated farm-mechanical skills with new skills is con-
tinuous. There is increasing need for ability to make skillful use
of power tools. Farmers will need to learn what farm-mechanical jobs
they can best and most econcmically do for themselves and what jobs
they can most profitably have done by hired specialists.

The large number of studies that have been conducted in the
farm-mechanical phase of vocational agriculture indicates that much
research has been needed in the past. There is no evidence to show
that this need has diminished. It is obviocus that an increasing
number of studies need to be made if farm-mechanical training pro-
grams that are taught as an integral part of vocational agriculture
in our high schools are to be evaluated and modified so that they
will meet adequately the needs of modern mechanized farming. Voca-
tional agriculture teachers need up-to-date data from research to
assist them in planning their programs. There should be little need
for them to waste valuable teaching time floundering around with trial
and error methods in an effort to discover what kind of training should
be offered.

Scope of This Study
This study is concerned only with the need for vocational agri-

culture training in high school in respect to manipulative kinds of
farm-mechanical skills. This does not imply any ranking of manipula-

tive farm-mechanical skills versus those that are more managerial



in nature. Wwhile studying both managerial and manipulative farm-

4 found that nothing in his

mechanical skills or abilities, Hamilton
study tended to minimize the importance of manipulative skills or
abilities. Managerial abilities are an essential requirement in farm
mechanics training in vocational agriculture, but to have included
both types of skills in this study would extend its scope beyond
practical limitations.

Ninety-eight skills were selected to represent the numerous
kinds of manipulative farm-mechanical skills that can be taught in
high Qchool in vocational agriculture courses. There is no intent to
imply that manipulative skills be included in courses in vocational
agriculture for the sake of skill learning only. However as Hollen-
berg states, "Some skills will need to be perfected before they are
used on actual Jobs."5 If the basic, manipulative farm-mechanical
skills are related to the student's total farm mechanics program in
vocational agriculture, they can strengthen it.

Data were gathered from 302 former students who had studied
vocational agriculture in 36 Colorado high schools. The schools in-
"cluded represent approximately 50 per cent of the total vocational
agriculture departments in Colorado. The criteria for the selection
of the schools, as well as the former students from each school, are

discussed in detail in Chapter 1II, Methods and Materials.

"J. R. Hamilton, ™Managerial Abilities Are Important in
Teaching Farm Mechanics,” The Agricultural Education Magazine, 28:7,
January, 1956.

SHollenberg, op. cit., p. 6l.



Limitations of This Study
As in any study involving recall and judgment, this study was

subject to a certain amount of error depending on the ability and the
sincerity of each of the respondents. The discussion in Chapter III,
Methods and Materials, presents evidence that this kind of error has

been held to a minimal level.

Restriction of the skills selected for inclusion in this study
may possibly be a limiting factor. Although they were selected with
the benefit of many years of experience, and with much advice that
represents the seasoned judgment of leaders in agricultural education,
they may not be equally applicable in every respect in each of the
school communities selected for this study. Consistent effort was ex-
erted, however, to make the skills chosen as representative and as
practical as possible.

The amount and quality of farm-mechanical training offered in
the 36 schools naturally varies to some extent. A young farmer's
Jjudgment of the degree of his success in using a farm-mechanical
skill in farm practice is undoubtedly affected more or less by the
kind of training he receives in the use of the skill. His rating of
success in its use may, therefore, be influenced by the kind of work-
manship to which he has become accustomed in his training program.
However, even though differences in training may affect, to some
extent, the validity of some individual responses as to their use in
farm bractico, it is assumed that the effect on the pooled judgment
of all the responses is not serious because of the large number of

respondents.
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The amount and kind of the respondent's post-high school train-
ing in farm-mechanical skills may affect his judgment as to the amount
of training he has received in high school. It 1is possible that accu-
racy of checking for the training part of the three-check response
that undertakes to indicate the relationship of importance to use and

to training may vary somewhat depending on the willingness of the
respondent to want to spend enough time to recall his actual training

experiences in high school. All evidence that was obtained from per-
sonal contact with young farmers, however, indicates that they have
tried to report their high school training experiences as fully and
accurately as possible.

Individual difference among the respondents as to their aggres-
siveness, interest, health, financial ability, as well as the kind of
opportunities they had to use a skill, may have influenced their use
of the skills in farm practice with the result, in some cases admit-
tedly, like training does not always result in like results in use.

Although the several limitations that have been presented are
recognized, there is very little evidence to indicate that the validity

of the data for this study has been unduly impaired.

Assumptions
1. It was assumed that data for the evaluation and/or planning

of farm-mechanical courses taught in high school as an integral
part of vocational agriculture would be meaningful if it were
gathered to discover, for the farm-mechanical skills taught,
the relationship of (1) importance to general success in

farming, (2) to success in use in particular aspects of farm



2.

3.

10
practice, and (3) to training received in high school.
This would entail a judgment response for each of the three
parts of the relationship. It was further assumed that this
three-check response obtained from each respondent for each
skill studied would be best used in the analysis of data as
a single response interpreted for its meaning.
It was assumed that the young farmer's judgment as to the
degree of importance of any selected farm-mechanical skill
to his success in farming was a valid measure of its true
importance. It was further assumed that accepting his
Judgment of success in farming was a satisfactory criterion
for measuring such success, and that his response as to the
importance of a skill pooled together with the responses of
the other respondents would be a valid indication of the
degree of its importance to success in farming.
It was assumed that the young farmer's judgment as to his
success in using a selected farm-mechanical skill in farm
practice was a valid measure of such use. This assumption
was based on the fact that a young farmer, as a student of
vocational agriculture in high school, had been given oppor-
tunity during his training to gain an understanding of
quality, good workmanship, durability, and satisfactory
service from the use of farm-mechanical skills. In this
connection it was further assumed that he had also been
engaged in farming enterprises for a period long enough to
encounter opportunities for the use of the skills studied,

since to gualify as a respondent he must have spent most



4.

8.

n
of his working time for at least two years engaged in one
or more status of farming.

It was assumed that the young farmer's judgment as to the
amount of training he had received in any selected farm-
mechanical skill while enrolled in vocational agriculture
in high school was a valid measure of such training. Since,
to qualify as a respondent, he must have been graduated
within 10 years, it was further assumed that he was better

able than older farmers to recall his training experiences.

. It was assumed that enough basic training in the use of any

selected, manipulative farm-mechanical skill could be given
while the student was in high school to enable him to use it
in farm practice. '

It was assumed that if any of the manipulative farm-mechan-
ical skills studied, were to be included in courses of study,
they would be included because they enhanced the performance
of a practical farm-mechanical maintenance and/or construc-
tion job or project.

It was assumed that any farm-mechanical skill that may be
needed by a future farmer to make a beginning in farming
that has not been learned prior to his enrolling in high
school can best be taught to him in vocational agriculture.
It was assumed that the pooled judgment of a representative
sampling of qualified young farmers is a valid form of eval-
uation for farm mechanics courses of study as taught in

high school.
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Definition of Terms

Farm mechanics. This term is used to indicate all of the

practical application phases of agricultural engineering used in farm
practice by farmers such as farm power and machinery, farm structures,
farm electrification, soil and water management, and farm shop func-

tions.

Selected farm-mechanical skill. For this study a selected farm-
mechanical skill is an ability that has been accepted by competent
authorities in agricultural education as one that may be used in the
performance of farm-mechanical activities in agriculture, and one that
was selected to be representative of the skills that are used to per-

form such activities.

Amount of training. This term is used to represent the extent

of the training that was received by the young farmer in any selected
farm-mechanical skill during his vocational agriculture courses while
enrolled in high school. For example the amount might be "enough",

"some", or ™one",

Success in using. The measure of achievement used in obtaining
durable results, good workmanship, and satisfactory service from the
job performed with the use of a selected farm-mechanical skill is
designated by this term. The degree of success attained in the use
of such a skill by the young farmer in farm practice are indicated

“as; "successful almost every time", "sometimes successful", "not

successful”™, or "not used".
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Importance of the skill. This term is used to indicate the

degree of effect that the use of any selected farm-mechanical skill
by the young farmer had on his success in farming. The degree of
importance may be, namely; "very important", "somewhat important”,

or ™ot important or not used".

Enterprise. The term enterprise is used as a suﬁ&ivision of
any of the five areas of farm mechanics as defined by the American
Society of Agricultural Engineers and included several closely
related; selected farm-mechanical skills. For example the skills,
drill holes in metal, cut threads on bolts or rods, and bend cold
metal are skills in the enterprise of cold metal working; and this

enterprise is a subdivision of the farm shop area of farm mechanics.

Response pattern. This term is used in this study to designate
any one of the 36 possible relationship combinations of the three
degrees of importance to the four degrées of use and to three degrees
of training as indicated by a respondent for a farm-mechanical skill.

Category. This term is used to designate a group of responses,
as patterns, for a farm-mechanical skill, or enterprise that were

similar enough to be considered as alike in the analysis of data.

Class of skills. This term designates a group of farm-mechan-

ical skills or enterprises on the basis of the per cent of respondents
who, by their responses, placed these skills in each of the categories

used in the analysis of data.
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CHAPTER II
REVIEW OF LITERATURE

Since the inception of the program of teaching vocational agri-
culture in the secondary schools of our nation research has been con-
sidered to be an important aspect of development in this field. Much
of this research has been an effort to find and to interpret data that
could be used both to plan and to evaluate courses of study in farm
mechanics that were being taught as an integral part of the total
vocational agriculture program. A variety of approaches has been
used to attack the many problems that have been studied.

This chapter was organized to present a review of the research
that was conducted for both of these two basic purposes, that is,
course planning and course evaluating. This kind of organization was
chosen inasmuch as the present study was designed, basically, to
evaluate courses in farm mechanics as taught in high school as an
integral part of vocational agriculture. As a result of this eval-
uation, however, applications for improving the courses evaluated
were also evident in the data. The review is concluded with a section
devoted to a summary of the data that was examined.

"f“ Because of the voluminous amount of research that has been done
in the area of farm-mechanical instruction in high school, it was
decided to limit the review to data that would relate pertinently to
the present study. No other reports were found, however, to closely
resemble this study in design. To present a reasonably practical

review, only those studies whose scope was larger than that of a
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school community or district were reviewed, and, from most of these,
only brief statements were adduced to present the significant findings
and the plan and procedure used. A more extensive review, however,

is presented for thgee reiatively few studies that were most similar
to the present one.

Most of the research was organized on a normative basis by
using a relatively simple plan that usually consisted of asking one
or more of various types of persons to give their opinions, or in
their best judgment to rate or rank certain selected items listed
in a check list or questionnaire. These persons may have been voca-
tional agriculture students, former vocational agriculture students,
fathers of vocational agriculture students, any young farmer whether
a former student or not, adult farmers other than fathers of students,
instructors of vocational agriculture, teacher trainers and super-
visors in agricultural education, and agricultural engineers.

Although all studies served a useful purpose, it was not possi-
ble to detect any close relationship of any one to another. Appar-
ently each one was associated with a need for data separate and apart
from any other. Also, the data of one study usually did not complement

¢ losely that of anotherbecause they were not.A sufficiently alike in their
purposes, the types of reseurce persons who were asked to participate,
or in the methods and materials used.
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Studies Designed to Obtain Data for Course Planning

Some of the early studies were made by Struckl, Bebermeyerz,

Daviea3 ’ Davidaonl‘, Kennedy5 R Pol.'l.on6, Halker7 R Flowersa, ﬂhiteg,

Thcmpaonlo, Geigeru, and Hr:lghtlz. All of these men except Geiger
and Wright asked farmers their opinion relative to what they thought
ought to be taught in farm mechanics as an integral part of voca-

tional agriculture in high school. Farmers expressed a need to know

how to use many of the farm-mechanical skills studied, and they indi-

cated that much of the repair work on the farm was done by themselves.

Units of instruction were planned on the basis of the findings. The

1'l'heoc:lore F. Struck, Farm Shop Work in Pennsylvania, (Rural
1ife Department, Special Bullet.in No. 1. State College: Pennsylvania
State College, 1920)

2l"'aul Bebermeyer, "The Teaching of Farm Shop in Missouri High
Schools" (unpublished Master's thesis, University of Missouri,

Columbia, 1925), 90 pp.

31. R. Davies s "Farm Shop Work in Vocational Education"
(unpublished Master's thesis, Colorado Agricultural College, Fort

Collins, 1923), 94 pp.

"Allen P. Davidson, "A Study of Farm Shop and Agricultural
Engineering of Kansas Farms: Its Relation to Vocational Agriculture
in Kansas High Schools" (unpublished Master's thesis, Kansas State
College of Agriculture, Manhattan, 1925), 4O pp.

5 Arthur C. Kennedy, mp Study of the Need for Training in
Farm Mechanics in Chio" (unpublished Master's thesis, Ohio State
University, Columbus, 1927), 57 pp.

6Leeter B. Pollum, "A Study of the Scope and Content of Farm
Mechanics Courses and Organization for Teaching Them in Vocational
Agriculture Schools of Kansas" (unpublished Master's thesis, Kansas
State College, Manhattan, 1927), 88 pp.

7011de Walker, '"Determining the Content of Farm Mechanics
Courses of Study for Smith-Hughes Agricultural Departments in High
Schools" (unpublished Master's thesis, The University of Nebraska,

mnCOln, 1931 » w pp‘
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data obtained by Geiger and Wright were based on the actual farm-
mechanical activities carried on by farmers on their farms. An early

13

bulletin published by the University of California™ contains facts

supported by data indicat.i.ng.t.he actual mechanical situation found )
on farms. Armstrongu‘, at the University of Minnesota, also used data
obtained from farmers te publish a monograph. He found that farmers
did most of the repair work that was done on farms. For the purpose

of course building Sha.::-;:»]'5 , in an early study, asked 500 farmers to

8Walter A. Flowers, "An Analysis of the Recommendations of
Teachers and Farmers as to What Should Be Taught in Farm Mechanics
Courses in the Negro Schools of Mississippi"” (unpublished Master's
thesis, Iowa State College, Ames, 1937), 97 pp.

9Chris White, "Farm Mechanics as a Part of the Instruction
in Vocational Agriculture in Oklahoma High Schools" (unpublished
Master's thesis, Oklahoma Agricultural and Mechanical College,
Stillwater, 1938), 115 pp.

10:, ¢. Thompson, "Parm Shop Jobs for Louisiana” (unpublished
Master's thesis, Louisiana State University, University, 1938),
217 pp.

llAlbert J. Geiger, "A Study of Farm Shop Work in Florida"
(unpublished Master's thesis, University of Florida, Gainesville,

1932), 106 pp.

12carlton E. Wright, "A Study of the Needs for Training in

Farm Shop in High School Departments of Vocational Agriculture in the
State of Vermont" (unpublished Master's thesis, Cornell University,
Ithaca, 1938), 120 pp.

13parm Mechanics for California Schools (Agricultural Education

Series, No. 2, Division Bulletin, No. 11. Berkley: University of
California, 1922), 45 pp.

u‘l"red E. Armstrong, Farm Repair and Construction Work
(Bducational Monograph No. 4. Enneapol:ls: UniveraIty of Fﬁnnesota,

1923), 38 pp.

lsﬂa.rlay A. Sharp, "A Suggested Course in Farm Mechanics for
High Schools Based on the Opinion of Five Hundred Farmers" (unpub-
lished Master's thesis, Iowa State College, Ames, 1928), 37 pp.
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check whether they thought a farm-mechanical skill was ™important™;
"of little value"; "average", or "should not be taught". They indi-
cated that only skills of practical value should be taught. Repair

work was considered more important than construction work. Sutherland16

developed a suggested course of study in farm mechanics based on the
opinion of 290 Montana farmers. Most of them were fathers of boys
studying vocational a.gricult.ure. These farmers were asked to rate
farm-mechanical jobs as to importance and to the frequency with which
they were used in farming. Many skills that are currently considered
to be obsolete in farm practice were indicated to be important at the
time of study.

Barly investigators soon began gathering data from persons

17 queried engineers, students, and teachers

other than farmers. Gibbs
as well as farmers. He found a wide divergence of opinion relative to
the content that should be included in farm mechanics courses in voca-
tional agriculture. Salmon18 asked both farmers and teachers of
vocational agriculture their opinion on what shop jobs they consid-

ered most important on the farm. He found that farmers wanted jobs

lésidney Samson Sutherland, "Suggested Course of Study in

Farm Mechanics Based on the Opinions of 290 Montana Farmers" (Special
problem, Department of Agricultural Education, Montana State College,
Bozeman, 1929), 22 pp. (Mimeographed.)

17Ja.mea Thomas Gibbs, Jr., "Basis of Selecting a Farm Shop
Course for Vo-Ag" (Unpublished Master's thesis, University of
Missouri, Columbia, 1925), 71 pp.

lekay John Salmon, "A Study of Certain Factors in the
Waterford Area Pertaining to the Building of Farm Shop Curricula
in Secondary Schools of Pennsylvania and New York"™ (unpublished
Master's thesis, Cornell University, Ithaca, 1939), 112 pp.
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taught representing experiences for which their boys had a practical
need in their farming activities, and the teachers indicated a lack
of facilities for the teaching of farm machinery repair jobs.
Hulligan19 two years later asked farmers, teachers of vocational
agriculture, and ecollege students to check their rating of the im-
portance of farm-mechanical skills. His respondents agreed quite
well as to what skills they thought should be taught in high school
to vocational agriculture students. The skills he listed in his
study as important were essentially the same kinds of skills that
Sutherland?® 1isted as important.

The trend to use respondents other than established farmers
was continued in studies of succeeding years. In a study conducted
by Bartlettzl, part-time farmers, full-time farmers, and veterans
checked farm-mechanical skills: (1) needed on the farm; (2) not
needed; and (3) needed but should be purchased ready made or hired
done. The kinds of farm-mechanical work indicated to be important
and for which training was needed were, at this later date, still

22

very similar to those listed by Sutherland. Hiller23 interviewed

1901arence W. Mulligan, "A Study of the Needs for Training
in Farm Mechanics in New York State" (unpublished Master's thesis,
Cornell University, Ithaca, 1941), 155 pp.

2oSuther1and, loc. cit.

2Ly awrence Farrell Bartlett, "A Parm Shop Study" (unpub-
lished Master's thesis, West Virginia University, Morgantown, 1948,

102 pp.
2Sutherland, loc. cit.

23Franklin Diley Miller, "Changes in Program and Equipment
for Farm Shop Work in Central Ohio Based upon Farming Needs" (unpub-
1ished Master's thesis, The Chio State University, Columbus, 1949),98 pp.



young farmers in three communities to determine their farm shop needs.
As a.result of these interviews he waa-able to indicate what changes
were needed in local farm-shop programs of instruction and what phys-
ical facilities were necessary to carry out these revised programs.
He discovered a need for instruction in the areas of farm plumbing
and electricity that was relatively new in the usual farm-mechanical
training program at the time his study was made. He recommended
that prospective teachers of vocational agriculture be given more
extensive training in these areas. With a survey using question-
naires, Smithzh obtained data from 131 institutional-on-farm veterans
and 69 farmers to determine their farm-mechanical instruction needs.
His findings indicated a need for the teaching of skills that would
help vocational agriculture students to become established in farming.
Suzuizs had the same objective in mind as Smith when he gqueried
institutional-on-farm veterans; however, he also consulted their
instructors. His study showed that the various phases of mainten-
ance and repair of farm power and machinery as well as the area of
construction and estimation of costs of farm buildings ranked high
among the farm-mechanical instruction needs.

In studies of more recent years, the opinion of farmers was

still used as the primary source of data upon which to base the

2y, J. Smith, "Building a Program of Work in Farm Mechanics"
(non-thesis study, University of Tennessee, Knoxville, 1950), 65 pp.

25Richard S. Suzui, "Needs for Instruction in Parm Mechanics
Hawaii" (unpublished Master's thesis, Iowa State College, Ames, 1952),

160 pp.






planning of a program of instruction in farm mechanics taught as an
integral part of vocational agriculture in high school. Ramay and

6 interviewed 50 farmers to: (1) determine the need for farm-

Halker2
mechanical jobs and skills; (2) analyze instructional areas into
skills; and (3) determine the skills in doing certain jobs, projects,
or exercises. The findings emphasized that the jobs, projects, and
exercises used for instruction should be practical.

A study started by Cook and completed by Byram?7 somewhat
parallels one part of the data gathering technicues used in the pre-
sent study. Cook questioned farmers concerning: (1) activities that
farmers perform: (2) activities that farmers hire done; and (3) activ-
ities that farmers would like to improve their ability in performing.
The findings showed that farmers performed a larger number of the
skills listed than the number of them in which they wanted to improve
their ability. Those farmers who wanted to improve their ability in
an activity tended to bf those who had not performed it or who had not
hired it done.

With a questionnaire Howell28 asked farmers to indicate what

farm-mechanical jobs they were performing on the farm, what tools and

26A. O, Ramay, and Howard B. Walker, "Building a Course of
Study in Farm Mechanics for All-Day Students" (non-thesis study,
University of Tennessee, Knoxville, 1951), 48 pp.

2g. c. Cook, and H. M. Byram, "Mechanical Activities of
Selected Farmers in Michigan" (research project in agricultural
education, Michigan State College, East Lansing, 1952), 136 pp.

288zra Lewis Howell, "Farm Mechanics Jobs Performed on Farms
in an Agricultural Department Patronage Area in North Carolina, In-
cluding Those Jobs Which Should Be Performed" (unpublished Master's
thesis, North Carolina State College, Raleigh, 1952), 101 pp.
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equipment the farmer owned, what farm-mechanical jobs should be, but
were not, being done, and what tools and equipment the farmer needed
but did not have. The analysis of his data permitted him to recommend
that more instructional time in high school should be devoted to the
area of farm mechanics in vocational agriculture and that:
1. The instruction should be based on the needs of the
community.
2. The value of farm machinery and buildings should
be stressed.
3. Bmphasis should be placed on the building and
equipping of a home farm shop.

In a study made by Phipps and Déyoe29 197 farmers were inter-
viewed with the help of five teachers of vocational agriculture to
determine farmers' farm-mechanical needs, and to obtain the judgment
of farmers as to the relative importance of various areas of these.
The results of the study indicated that the most important areas of
instruction in farm mechanics for these farmers was the maintenance,
repair, and adjustment of farm machinery and tractors. Farmers indi-
cated little interest in being expertly trained in plumbing, electrical
work, blacksmithing, engine mechanics, and the construction of large
farm buildings.

Still further variations were employed in more recent studies
in both the kind of respondent used and the kind of delimitation

29Lloyd J. Phipps, and George P. Deyoce, ™Metermining Farm
Mechanics Content——What Farmers Consider Important” (non-thesis
study, University of Illinois, Urbana, 1952), 92 pp.
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decided upon. Ryder30 limited his study to skills in preventive
maintenance in farm machinery and equipment that were checked for
importance by vocational agriculture teachers, farmers, agricultural
education specialists, and agricultural engineers. The farmers' rat-
ing as to importance were generally lower than those of the other
three groups, however, those skills rated high by the farmers were,
for the most part, the same as those rated high by other groups.
Fathers of vocational agriculture students expressed their opinion
as to the importance of 72 activities in farm mechanics in a study

conducted by the Wyoming State Department of Education.al

32 studied two areas of farm mechanics, namely, farm

Hamilton
shop, and farm buildings and conveniences, to determine the training
needs of teachers in farm-mechanical abilities. He asked the opinion
of selected farmers, vocational agriculture teachers, and agricul-
tural engineers. Units of abilities in farm mechanics rated highest
in importance were general principles, use and care of tools, arc
welding, and concrete masonry work. Importance was scored lowest in
forge work, sheet metalworking, ropeworking, painting, and related
woodworking. The managerial abilities were rated highest in impor-

tance and lower in adequacy of training than were the manipulative ones.

30Gordon J. Ryder, "Skills Needed by Farmers in Selected Areas
of Farm Mechanics" (non-thesis study, The Chio State University,
Columbus, 1953), 24 pp.

3parm Mechanics Instruction That Farmers Want Their Boys to
Have (Special Bulletin, Vocational Division, Laramie: The Wyoming
State Department of Education, 1954), 10 pp.

3ZJames Roland Hamilton, "The Preparation of Michigan
Teachers of Vocational Agriculture in Two Areas of Farm Mechanics”
(unpublished Doctoral thesis, Michigan State University of Agricul-
ture and Applied Science, Bast Lansing, 1955), 265 pp.
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Dugger-> held individual interviews with forty selected, voca-
tional agriculture teachers, forty selected young farmers, and forty
selected adult farmers for the purpose of obtaining data to prescribe
the mechanical competencies needed by vocational agriculture teachers
in Oklahoma. The interviewees were asked to express their opinion as
to the degree of understanding that was needed by farmers in the
mechanical competencies. The areas of farm power and machinery, farm
buildings and conveniences, farm electrification, soil and water
management, and farm shop were studied.

Dugger's data indicated that farmers needed an extensive and
personal understanding in most of the competencies he had 1listed in
farm power and machinery, farm buildings and conveniences, farm elec-
trification and farm shop. This meant that they needed sufficient
understanding to be able to perform the normally thought of functions
involved in the competencies. Only a little less than half of the
competencies in soil and water management were classified as being

essential for the farmer. In his recommendations for further studies

Dugger stressed the need for research to ascertain the farm-mechanics

practices actually used by successful farmers. This statement sup-

ports the data gathering method used in the present study wherein each
respondent was asked to check not only the degree of importance for
his success in farming, but also his success in using them in farm

practice. The respondents in the present study, however, were also

33&oy Wesley Dugger, "Mechanical Competencies Needed by
Vocational Agriculture Teachers in Oklahoma" (unpublished Doctoral
thesis, Oklahoma Agricultural and Mechanical College, Stillwater,
1956), 118 pp.
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asked to check the degree of training they had received in the
skills.

Several investigators used as respondents those young farmers
who were former high school students in vocational agriculture. In
this respect these studies resemble the present one, although, there
is much dissimilarity in other respects. -Kindschyjh made such a
study in Iowa. He assumed that reasonably accurate information con-
cerning farmers' need for abilities in welding, farm machinery, and
farm engines and tractors could be obtained from former students of
vocational agriculture. Another assumption he made was that former
students engaged in farming were in a favorable position to determine
for what abilities training should be included in a course of voca-
tional agriculture. These two assumptions support the thinking used
in this study in selecting, as the source of data, former students
of vocational agriculture who had attained a specified amount of farm
experience since their graduation from high school.

Kindschy's study is similar to this study in another respect
in that he solicited the cooperation of instructors of vocational
agriculture to contact the young farmers. He analyzed data from 246
questionnaires by computing the percentage of respondents who indi-
cated several degrees of importance of the farm-mechanical skills
and abilities he studied. Kindschy decided that if 50 per cent or

more of the respondents rated an item as important, it should be

3“Dwight Lewis Kindschy, "Course Content in Welding, Farm
Machinery, and Tractors for the Curriculum in Vocational Agriculture”
(unpublished Master's thesis, Iowa State College, Ames, 1948), 37 pp.
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given much consideration as course content for farm-mechanics instruc-
tion in a vocationai agriculture program in high school. He, however,
also pointed out that certain skills and abilities that were not
important for most of the former students may have been very impor-
tant to some of the other students.

From his data Kindschy concluded that it was important to
include instruction in welding in vocational agriculture courses
in Towa. He indicated welding was important as a part of course
content because it developed the ability: (1) to determine what
pieces can be satisfactorily welded; (2) to recognize a good weld
when the work is done by a tradesman; and (3) to arc weld to the
extent that the student can weld cast and malleable iron for average
farm repair and construction. He concluded that oxyacetylene welding
should be touched on only briefly, if at all, and this was dependent
on local conditions.

In farm-implement repair abilities rated important by more than
50 per cent of Kindschy's respondents were: (1) maintain and adjust
farm implements; (2) inspect machinery for needed repair; (3) replace
parts, gears, and castings; (4) repair and adjust corn pickers, mowers,
seeders, ﬁlowa, cultivators, combines, and grain binders; (5) replace
and adjust machine gears; (6) adjust chains and vee and flat belts;
(7) adjust roller and ball bearings; (8) make a repair list and order
parts; (9) replace studs, pins, keys, and other fastenings.

Abilities in farm engine and tractor work rated important by
more than 50 per cent of the respondents were: (1) care for and main-

tain farm engines; (2) test, clean, and adjust ignition systems;
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(3) test, clean, and adjust fuel systems; (4) select an engine for
a given job; (5) remove the head from an engine; (6) adjust tappets;
(7) time an engine; and (8) service connecting rods and bearings.

Other abilities ranked important by a majority of the respond-
ents were: (1) select the proper tool for a given job; (2) woodwork
and carpentry; (3) sharpen and fit hand tools; (4) do cold metal work;
and (5) do simple installation and maintenance of electrical equipment.

McCreight35 asked 182 farmers who had studied vocational agri-
culture in high school to indicate the extent of their use of farm-
mechanical abilities. They were selected in schools where the instruc-
tor had a tenure of six or more years. In this respect his data are
similar to that for this study. Young farmers who had studied two to
four years of vocational agriculture in high school, in one part of their
response for each skill, were asked to indicate how often they used
each skill in farm practice. Along with this response they were asked
to indicate whether their source of learning the skill was in high
school, or at home. These young farmers, as well as those used in
the present study, must have had a time lapse of at least two years
since studying vocational agriculture in high school.

However, in other respects the gualifications of the young
farmers used by McCreight were different. His young farmers were,
at the time of the survey, to have lived on a farm either with their

parents, as a renter, or as an owner of a farm. No age limit was

35H. G. McCreight, "Study of the Use of Acquired Farm
Mechanics Abilities by Selected Vocational Agriculture Graduates
of Nebraska Public Schools" (unpublished Master's thesis, Uni-
versity of Nebraska, Lincoln, 1951), 111 pp.
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specified in qualifying his young farmers. The young farmers in the
present study must have had at least two years of experience in some
farming statﬁs-since studying vocational agriculture, and an age limit
of 19 to 29 years was specified. He assumed that former students of
vocational agriculture who were, at the time of the study, engaged in
farming would give serious consideration to a questionnaire and could
answer it competently. This assumption supports the data-gathering
method used in the present study.

McCreight's findings showed that many farm-mechanical abilities
were learned by farmers in farm practice after graduation from high
school. Those areas or enterprises in which the farmers learned more
in than out of school were painting, tool sharpening, glazing, rope-
work, farm carpentry, forge work, soldering and sheet metal work, and
arc and oxyacetylene welding. Out of school these farmers were develop-
ing their ability in tractor maintenance and repair, farm machinery
servicing and repair, farm electrification, plumbing and sanitation,
heating and ventilation, harness and leather work, and concrete and
masonry work.

Hbrcer36 also used farmers who had studied vocational agricul-
ture in high school with the added qualification that they had also
been awarded the State Farmer degree. One hundred and three such
farmers indicated which farm-mechanical skills they considered impor-
tant, and their response also showed they needed tools, equipment,

and supplies to use the skills that they thought were important.

36?. Robert Mercer, nA Procedure in Determining the Scope
and Content of Farm Shop Courses on the Basis of What Farmers Con-
sider Important" (unpublished Master's thesis, University of

Delaware, Newark, 1953), 116 pp.






Studies Designed to Evaluate Courses of Study

Since the present study was primarily evaluative in design,
other studies of a similar design were reviewed. Studies of this
type were not nearly as numerous as those designed to obtainm data
for course planning. They were confined primarily to an evaluation
of the units of instruction taught in relation to their use. Sources
of data for the studies have been so broad as to include opinions of
teachers of vocational agriculture and contemporary vocational agri-
culture students, as well as of farmers who may, or may not, have
had training in farm mechanics taught as an }ntegral part of the total
vocational agriculture program in high school.

Roger837 conducted an evaluative study using former high school
students of vocational agriculture who had had two or more years of
farm mechanics instruction not longer than 11 years previous to the
time of his study, and who were, at the time they were queried, en-
gaged in farming. He assumed that data gathered from young farmers
who had received farm-mechanical instruction could be used for mean-
ingful evaluation. The questionnaires were either mailed directly
or delivered by all-day students to the respondents. From his 85
completed returns he discovered to what extent farm mechanics train-
ing had been helpful to former students of vocational agriculture in
their performance of various farm-mechanical jobs. The study also
contained data that indicated what instruction had been received in

37Earl Stanley Rogers, "An Evaluation of the Parm Mechanics
Program in Wake County, North Carolina, by Former Students of Vo-Ag,
Including Recommendations for Improvement” (unpublished Master's
thesis, North Carolina State College, Raleigh, 1951), 66 pp.
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each of the five major areas of farm mechanics. Approximately 92 per
cent of the former students felt that the training they had received
in high school had proved to be either very, or somewhat helpful to
them.

Klso as a part of the study he asked the respondents to rate
the importance of the jobs he listed. He found that construction and
repair jobs connected with the student's supervised farming program
and those farm-mechanical jobs that needed to be done on the home
farm rated high on his degree of importance scale. The five areas of
farm mechanics were ranked in the following order as to their impor-
tance in farm practice: (1)<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>