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SECTION I
INTRODUCTION

The typical high school vocational agriculture teacher
experiences a lack of time necessary to teach all of the
technical abilities and manipulative skills that have become
a part of the farm mechanics program. He may spend time
teaching outdated abilities when his time could be more prof~-
itably used in teaching the abilities that are required in
modern mechanized farming. Perhaps some time should also be
applied to anticipating and developing those abilities required
to do jobs which are now commonly refexxred to specialists but
may be required of the student when he becomes established in
farming several years hence. An example of such an ability
is the adjustment of power machinery and the replacement of
gears and bearings on field machinery. Some jobs like the
cleaning and repair of electric motoxs, which are commonly
referred to specialists at the present time, will likely be
done on the farms by farmers 10 ox 15 yeaxrs hence. The term
ability as used in this researxch is interpreted to mean
technical understandings and shop manipulative skills which
are, or might soon be, an integral part of mechanized farming.

A bulletin published by the United States Depaxrtment
of Health, Education and Welfare points out that there has
been more progress in farm mechanics during the past 25



years than during the previous 5.000.1 Recent xesearch in
the field of farm mechanics in othexr states has indicated
that teaching farm mechanics abilities has lagged about
five years. Considering the fact that the student is not
usually well established in farming until about five years
after graduation from high school, one finds that some of
the skills learned in high school will be about ten years
out-of~date by the time the student becomes an established
farmex. This fallacy of teaching outdated abilities seems
even more serious when the importance of such occupational
competencies is considered.

The importance of good farm mechanics training in the
successful operation of a farm business is pointed out by
nzldloyz. In his xesearch he surveyed the farmexs of his
home community and classified them as successful farmers,
marginal farmers, and farmexs who worked off their faxrms to
help support their operations. He found that all of the
successful farmers had farm shops that rated excellent to
good. The marginal farm shops rated poor, and shops of
those classified as part-time farmexs rated poor to no shop

1a. H. Hollenberg,  Snstxuction in Farm Mechonics, U.
8. Department of Health, ucation and Welfare Vocational
Division Bulletin Numbexr 267, Agricultural Sexies Number 70,

{.s%, U. 8. Government Printing Office, Washington, D, C,,
957.

2parxy H. Bradley, "Are We Teaching Farm Mechanics?™
The Agxicultural ‘ vol. 33, 158-159, The
Interstate, Danville, Illinois, January, 1961.



at all. The successful farmers did most of their own shop
work on the farm, including maintenance, complete overhauling
of engines and equipment, and the constructing of new equip-
ment and farm buildings. The mechanical work done by the
second group of farmers consisted mainly of maintenance,
while the last grxoup did very little maintenance or repairing
of their own farm machinery and equipment. This was not
intended to imply that to be a successful farmer one must

do all his own shop work, but it seemed to indicate a rela-
tionship between shop skills and successful farm operation.

This relationship is increasingly apparent in modexn
times because the farm investment in machinery is often 50
per cent or more of the total farm value, The survey
showed that, in many cases, the marginal farmer had a much
higher inventory of machinexy than the successful farmer.
This was due to the amount of equipment that had xeplaced
other equipment which was no longer usable. This shows
either the lack of mechanical ability to repair and construct
equipment at a savings or the lack of managerial ability to
make appropriate decisions concerning replacement ox repaix
of equipment,

The final part of the survey showed that the highly
successful grxoup of farmexs had received previous prepara-
tion from vocatiomal agriculture or from practical experience.
The farm operators in the part~time group had no farm me-
chanics training. Thus, it seems very impoxrtant foxr teachers



of vocational agriculture to arrange teaching content to
include those skills which will be important to the student
when he becomes established in his chosen occupation.

Perhaps the only true solution to the problem of
developing a curriculum that includes abilities usable five
or ten years hence would be to acquire insight into the
future, However, since there is no hope of accurately
achieving such insight, the logical altermative would be to
bring teaching units up-~to-date and, by constant xevision,
to keep them up~to-date. Some abilities, which are still
considered to be in the realm of the specialist, might be
explored in anticipation of their becoming common abilities
of the farmer within the next few years. If such revision
can be accomplished, it would offer at least a partial solu-
tion to the problem. In an attempt to establish a revised
1ist of abilities to be learned by the farm mechanics
student, the writer decided to underxtake this research.

In this research selected farmers indicated when they
had learned various abilities related to farm mechanics, how
often they used the abilities and how important it is that
they be included in the farm mechanics teaching plan of the
vocational agriculture teacher. The abilities used by
farmers will vary from one farming area to anothex. For
that reason the implications of this reseaxch are intended
to be adaptable to South Dakota and similar areas with ad~
justments to meet specific requirements of local situations.



SECTION IX

PURPOSE

As farming becomes more mechanized, the need for
effective teaching in farm mechanics becomes more obvious.
The purpose of this research is to point out the need for
bringing the farm mechanics program up~to-date and to sug-
gest revised curriculum content for teaching farxm mechanics
in South Dakota. Typical questions which must be answered
in determining the kind of farm wechanics program to conduct
are: What are the reasons for including farm mechanics as
a part of the training in vocational agriculture? What
training in farm mechanics is considered necessary by pres-
ent farmers? Such gquestions prompted the writer to under~
take this research which is aimed toward improving the
vocational agriculture curriculum in agricultural mechanics.

The writer has learnmed from teaching experience that
some school administrators, community leaders, and vocational
agriculture teachexrs feel that a desirable objective would
be to construct as many articles in the farm shop as possi-
ble, to construct big projects, to learm to build and
finish living room and bedroom furmiture, or to learn a
related trade. No fault is to be found with large projects.
However, such projects encourage the use of, and necessity
for, production type equipment such as belt sandexs and
lathes in the school's farm mechanics shop which will not



be available to the student when he is farming. Also, shop
projects which are attempted prior to the student's learning
of related basic skills may encourage carelessness and poor
workmanship. The most defensible aim in farm mechanics
instruction is, "To teach students the abilities, skills,
attitudes, and understandings needed to operate and manage
a farming opcxation."3

This research purports to determine which abilities
are used by former vocational agriculture students who are
now established in farming, when such abilities were devel-
oped, and how important such abilities are regarxded by these
farmers. Using the information gained from this research,
the writer presents a revised curriculum in farm mechanics.

The revision of teaching content implied by this work
is aimed primarily toward the all day portion of the voca-
tional agriculture program. Teaching content of young
farmexr and adult farmer classes usually centers axound cur-
rent needs of the farmezrs. Thus abilities leaxned can be
applied immediately and there is less need for anticipating
future needs of the students.

This research can also be of value to persons other

than future vocational agriculture students, It can help

3¢, V. Rodexick, "Whither Farm Mechanics?", The

Agzicultural Vol. 33, 147~148, The
Interstate, Danville, Illinois, January, 1961.



the writer and other vocational agriculture teachers in
organizing teaching materials for maximum effectiveness.

It has, in addition, some implications for improving the
mechanized agriculture currxiculum in the pre-sexvice and in
sexvice training of vocational agriculture teachers,



SBCTION III
METHODS OF INVESTIGATION

Those persons who were awarded the South Dakota
Farmer Degree during the years 1945 through 1955 are well
qualified to indicate which abilities are important in the
present day farm mechanics currxiculum. They were among the
top students in their high school classes and were very
active in the vocational agriculture program or they would
not have been awarded the South Dakota Farmer Degree, The
type of persons capable of earning such recognition, who
studied vocational agriculture as part of their high school
preparation and are now farming, were willing to give carxe-
fully considered answers to questions which help to improve
the present and future vocational agriculture program. It
is not intended to imply that we should determine the con~
tent of farm mechanics curriculum purely on the basis of
farmera' opinions., However, in farm mechanics curriculum
development, farmers were found to consider less abilities
as essential than did vocational agriculture teachexs,
agricultural education staff members orxr specialists in
agricultural cng.tn«:lug.‘ Since this research deals

4goxdon J. Rydex, "Skills Needed by Farmers in Selected
Areas of Farm Mechanics," p. 59, Summaxies of in Agxi-
MPQ Education, Vocational Education Bulletin 283,
Supplement Number 7, Study Number 1817, 1953.



primarily with curriculum xevision rathex than curriculum
development, it was decided the opinions of farmers would
be used in formulating conclusions and recommendations.

To get reliable responses from a desirable cross
section of farmers, the writer sought replies from at least
100 farmexrs who had received the South Dakota Farmexr Degree
while they were in high school. In an attempt to get final
responses from at least 100 farmers, the writer decided to
start with a group of about 300 pexsons. Thexeforxe, it was
necessary to have a list of State Farmex Degree xecipients
from about 1l years, Graduates of the years 1945~1955 were
chosen because most of them who were planning to farm would
most likely have become established in farming by this time.
A list of those persons was obtained from Mx. Harold Urtonm,
State Supexvisor of Vocational Agriculture, and thelr pres—
ent addresses were obtained from the present vocational
agriculture teachers or superintemdents in the schools fxom
which the degree recipients graduated., The names and ad-
dresses of 295 persons were received. BEach was sent a
questionnaire (Appendix E) with a letter (Appendix D)
explaining the nature of the reseaxch,

The questionnaire listed 170 abilities. There wexe
54 abilities related to farm shopwork, 32 related to farm
power and machinery, 32 related to buildings and othexr struc~
tures, 27 related to farm electrification and 25 related to
soil and water management as it applies to farm mechanics.
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In selecting abilities to be included in the question-
naire (Appendix E), the writer compiled a comprehensive list
from farm mechanics texts and research papers. From this
list, all duplications were eliminated and items were select-~
ed from all areas in an attempt to cover the entire field
with as few representative items as possible.

When the questionnaires were returned, they were sepa-
rated according to the first six year period ox the last five
year period im which the respondents graduated. Since no
significant difference was found when the responses from
the graduates from the first six years were comparxed with
other responses, only the total responses to each item wexe
used., All responses received from the farmers wexe then
tabulated on a chart, When the tabulation was completed,
completed questionnaires had been received from 221 respond-
ents. Of the 221 respondents, 129 were farming.

The responses to each item in the guestionnaire were
evaluated by the Chi-square method to determine the level
of confidence at which the responses could be considered.
Responses that were not significant at the two per cent level
of confidence were eliminated from further consideration.

The remaining items were grouped according to their impoxr-
tance in the farm mechanics program as expressed by the
respondents. The items were also arranged in tables, ac~
cording to their importance, in each of the five areas of
farm mechanics as disclosed in Section V.
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Some respondents did not answer all items on the
questionnaire. Therefore, since the raw scores were not
readily comparable in all cases, they were changed to the
pex cent of scores for each item. In all comparisons and
tables, percentage scores were rounded to the nearest tenth

of one per cent.
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SECTION IV
REVIEW OF LITERATURE

The teaching of vocational agriculture in the public
gchools of the United States was brought about by the devel-
opment of the provisions set forth in the National Vocational
Education Act of 1917. The purpose of this program as pro-
vided by that legislation is to train present and prospective
farmers for proficiency in farming. In the early development
of the curriculum, courses in mechanized agriculture were not
considered to be as important as other technical agriculture
courses., However, farming operations of today are becoming
increasingly more mechanized and complex. Larson® in his
recent research in South Dakota stated, "A great share of
the responsibility for better farm equipment maintenance and
repalr falls directly to the teaching personnel in vocational
agriculture,”

struck® explained both the long range and immediate
objectives of teaching farm mechanics as follows:

SMarvin E. Larsonm, Ammmnmmzmm
.!.n Pxre- Ixaining
n sis, Department of Agricultural Education, South
Dakota State College, Brookings, 1958,

6rheodore Struck, Faxm Shop Work An Pennsylvania, p. 2,
The Pennsylvania State College, School of Agriculture, Rural
Life Department, Special Bulletin Number 1, May, 1930,
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The aim oxr purpose to be kept in mind in
teaching farm shop work may be stated in this way:
It is the gelf-realization through individual
purpesing, planning and doing the kinds of repair
and construction work that successful farmers of
the region engage in. By self-realization is meant
the development of one's best self in ways that
promote and perpetuate the ideals and best interest
of society.

When it is said that the purpose of farm shop
work is to give manual skill, accuracy of eye or a
knowledge of tool processes, only part of the story
is told. All these enter into farm shop work but they
are only means to ends instead of ends in themselves.
To be sure, farm shop work as part of vocational
agricultural education must make a demonstrable con-
tribution to vocational efficiency. If the instxuction
does not lead to economic production--to more prosperous
agriculture-~it fails in a vital way, but educationally
it is important to think of the boy as the chief product
of farm shop work imstxuction, and of the work performed
merely as perhaps the best single, tangible evidence
of his vocational development. HNow this does not mean
that good standards of workmanship are not essential.
It means that through the application of certain well~
recognized laws of psychology and of pedagogy better
material and social results can be secured through
major emphasis on the individual pupil as a developing
democratic citizen than can possibly be obtained
through narrow vocational training the purpose of which
is habit formation, as distinguished from vocational
education the purpose of which is habit formation plus
individual purposing and reasoning.

Phipps and cook’ emphagized the importance of mainten-
ance and repair in farm mechanics in the following statements:

Most of the farm mechanics activities of farmers
concern the maintenance, repair, and adjustment of farm
machinexy. The repair and maintenance of farm buildings
is often of more importance than the comstruction of new
buildings, An appreciation of the economy involved in

7Lloyd J. Phipps and Glen C. Cook, A Handbook on
Teaching ation m%mmg. P. 700, The Interstate,
Danville, Il mos.-, 1952,

149798
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the proper maintenance of farm machinery and buildings
is vital to the efficient operatiom of a farm.

A farmex operating machinery must know how to replace broken
and worn parts, put the machine back togethex, and pxopezrly
adjust it, Most faxmers do not have the tools to do major
repair work on a tractor, but they should be able to do minox
repairs,

Phipps and cook® alse express their opinion xegaxding
undesirable content of farm mechanics courses:

Often abilities are developed in farm mechanics
courses which do not belong in farm mechanics: for
example, teaching regarding the operation of metal lathes,
and jointers commonly used in industrial shops, and
teaching regarding the construction and finishing of
furniture commonly taught in manual arts courses. Con~
tent for farm mechanics should contribute to the students’
proficiency in farming. Since the mechanical abilities
necessary for farming are so numerous that all cannot
be taught anyway, any content of doubtful value on
farms should be eliminated fyom the courses in voca-
tional agriculture.

The farm mechanics program is an educational
progxam and not a factory for the manufacture of
products. When a shop project produces sowmething in
volume, it soon loses its value as a part of an
educational program and becomes mexely a work program.
Some departments drift into mass production as a
money-making activity., It may be alrxight to con-
struct one feeder for sale. If more than one is
produced, the project is probably xapidly approaching
the point of diminishing educational rxeturns.

81pid., p. 700,
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Phipps and Deyoe®? found that farmers indicated little
interest in becoming experts in various semi~skilled areas
such as plumbing, electrical work, blacksmithing, and con~
struction of large buildings. Also, little interest was
shown in rope work, soldering, and painting.

Welker'sl? gtudy indicated that there was a poor caxry-
over of farm mechanics to the home farm in Montana as well as
in othex states. RHe felt that gsome of the reasons for the
lack of carryover were:

1. Lack of definite course planning that will attain
carryover

2., A meager home farm shop supervised practice
program

3, Types of farm shop work domne at home are not the
same as those emphasized in the school shop

4, Students bring relatively few jobs from home to
do in school

5. A small amount of home farm shop supervision
In summarizing the results of Welkex's study, a numbex of

other conclusions were noted:

floya J. lhtpfc and George P. Deyoe, szung Fazm
Mechanicg Content -~ What Farmers cmtdn Important”,

thesis study in Illinois W
Biucation, be 54, Vocationl BMeestics Beliseis 253

Supplement Number 7, Study Number 1807, 1952.

10william Joseph Welkex, The mﬁ‘“ﬁ W
llonma é%atn Co 'QC,W“ %



i.
2.

3.

4.

S5

6.
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Very few instructors have written courses of study

Students do free work for school patrons - do not
bring jobs fxom home

Farm shop instruction is given to less than 50 per
cent of the seniors

Tools on farms are adequate but buildings axe
inadequate

Vocational agriculture shop programs fail to con-
form to the needs of the students

Instructors recognize that their college training
did not adequately prepare them to teach farm shop

On the basis of the foregoing conclusions, the following

recommendations for improvement of farm mechanics instruce

tion seem appropriate:

1.

2.

3.

4.

Se

6.

The community survey is desirable as a starting
point in planning a farm mechanics course of study
th:; will meet the needs of vocational agriculture
students

A vitalized and well supervised farm mechanics
home practice program should be a definite parxt
of the course of study

Advanced, specialiszed agricultural mechanics
courses should be made available to instructoxs
wvho are in sexrvice

Farm shop training objectives of teacher training
institutions are in need of revision

Regseaxch should be continued and extended in the
areas of home farm facilities, xelationship of
farm shopwork and school shop activities, means
of teacher selection and txaining at the college
level and division of teaching matexials for home
practice programs as well as young farmer and
adult farmex programs

Moxe emphasis should be placed on the management
and selection phases of farm mechanics activities
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In 1951 Hemsleell interviewed a large number of farmers
in Oklahoma to determine which farm wmechanics skills were
most important to them. On the basis of the findings of his
intexview survey, the following conclusions were drawn
regarding a program in farm mechanics:

1, PFarm machinery meintenance and repair should be
an important major part of the farm mechanics
training course

2. Construction with wood, concrete, brick and tile
should be included as worthwhile skills for
students to acquire

3., The ability to perform certain electrical skills
is very important in modern farming

4, Painting skills should be given more emphasis,
especially in conjunction with farm machinery
maintenance and repaix

5. Parmers feel that, in oxder to become proficieant
as future farm operators, students should learn
more detailed type skills than is even required
of present farm opexators

6. In order to provide needed training in farm me-
chanics for both present and prospective farmers,
teachers of vocational agriculture need to give
careful attention to the selection of equipment
to teach many skills

liac) Desn Heneles. A faxs Mechapics Ixainips procses

in vocational Agxicultuzs, P S1.
1 Agricultural and Mechanical College, Stillwater,
1951.
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Sealover!? and Pinleyl3 found that farmers lacked
tools for performing many important adjustments and repairs
needed on farm machinery, and concluded that establishment
of home farm shops with necessary tools should receive a
high degree of emphasis in the high-school farm-mechanics
program. Like the Phipps-Deyoe study, the Sealover and
Finley studies indicated the need for greatexr emphasis on
preventive maintenance and adjustment of farm machinery.

Barlier studies by Gugct.“ Shaxp, 15 ana mxcls also
indicated that farm mechanics programe should emphasize farm

12pimer R, Sealover, "Needs as Related to Experience
of Members of Farm Mechanics Classes for Young and Adult
Farmers at the Mechanicsburg High School, Mechanicsburg,

Pennsylvania,” of nmmgmmm
p. 60, Veostionsl Dhiostioc tVperte a aun 3, Study ’
Fumber 1820, Supplement Humber 7, 1953,

13chaxles Sager Pinley, "Repair Jobs Performed on
Farm Machinery and Shop Tools and Equipment Used by Arizona
Parmexs,” des of Studies in mnmm.g Education,
p. 19, Gwatiom Education Bulletin Number 253, Supplement
Fumbex 7, Study Number 1730, 1952.

Lortd l4p1pexrt James Geigex, "i‘ Study of Parm Shop Work in
Floxida,” of m » L
v:;;ts.o&um B e M, .
1 .

“luhy Albext Sharp, "A Suggested Course of Study
in Farm Mechanics for High Schools Based on the Opinions of
Five Rundred Parmers,” !ﬁ‘” £ Studies in
m Vuca:&mi Education Bulletin Numbex : 8

301, 1935,

16pi11man Marion Mooxe, "An Analysis of the Problem
in Parm Shop Woxk as Related to Vocational Agriculture in

Texas High Schools,” gmm ; m;g;mv al
%,. \focnu:aal muoaséul etin l&u 180, Supple~
men

r 1, Study Numbexr 727, 1943.
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repair work rather than construction., Geiger repoxted in
1932 that farmers devoted most of their time in farm shop
to repair jobs, while teachers of agriculture devoted prac-
tically all of their teaching time to construction jobs.
Twenty years later, Thompsonl’ reported that teachers felt
more time should be devoted to teaching jobs related to
farm powexr and machinery.

In a study of farmers' needs for farm mechanics skills,
Rydo:“ submitted a survey check list of 86 preventive main-
tenance skills to farmers, vocational agriculture teachers,
members of agricultural education staffs, and members of an
agricultural engineering staff, Accoxrding to Ryder's find-
ings, engineering experts considered more skills necessary
to maintain productive mechanical efficiency on farms than
did farmexrs themselves. The agricultural engineering staff
rated more skills as essential than did any of the other
groups. The next highest rxating was given by the agricul-
tural education staff, who rated more skills as essential
than did the teachers. Farmers rated fewer skills as
essential than did the other three groups.

17gvans Guy Thompson, “Determining the Content of a
Farm Power and Machinery Course for Vocational Agriculture

High Schools in Virzginia,” of studies in -
tural Education. p. 67, U ey g TR g Ny
Number 253, sSupplement Number 7, Study Number 1833, 1953,

1%“: m. eit., p. 59.
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A recent study by Chasel? showed that 40 out of 50
agxicultural teachex-trainers suggested modifying the voca=-
tional agriculture objectives to provide more emphasis on
farm mechanics training. In Pemnsylvania, according to a
study by Anthony,?0 it was suggested that 144 of a total of
360 periods per year be devoted to "Farm Mechanics (Related
to Supervised Parming Programs)”.?l The Pennsylvania Depart-
ment of Public Instruction, then, recommended that about 40
per cent of the course tims be devoted to f£arm mechanics,

Anthony?? stated:

In the final analysis the jobs in farm mechani~
zation will be performed by future farmers on the farm
and in the farm shop, and not im the school shop,
vhere the present emphasis is now being placed. The
establishment of a2 home farm shop should be given the
highest priority in a well-balanced high school farm
mechanics program.

Vocational agriculture teachexs are in a good position

to help future farmexrs by organizing the educational activities

19pan J, Chavez Chase 8 of Vocational Aqri-
%m % uﬁ : %lgia Report, Depart-
of Agricultur ation, The Pennsylvania State
Univergity, State College, Pennsylvania, August, 1954, as

quoted by Anthony, op. git.. p. 16.
20prank mmeuy Aa

i e p. ¢ Ph.D, niuoxw
tion, nm vm!.a suh mﬂvusity. !!m Graduate School,
Department of Agxiealtual Education, June, 1956.

nnmyzvans.a Department of Public Instruction, ¥Yoca~
griculture in W p. 1, Bulletin 250
txis « as quoted by Anthony, ibid., p. 16,

22anthony, op. git.. pp. 109-110.
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to stimulate the establishment of a well-equipped home farm
shop where machines can be repaired and serviced for longex
life and greater efficiency at less cost,

Kinzie?3 developed six lesson plans designed for use
by vocational agriculture teachers to help students develop
shops on their home farms. He included a check list of
tools and equipment for the home farm shop.

In studying other research in relation to farm me-
chanics, a continued emphasis on increased work in farm
mechanics is noted, The more current research also empha-
sized repesir and maintenance and less construction of large
projects in the farm mechanics shop., Some of the cuxrxiculum
studies indicated a definite lag in the teaching of farm
mechanics abilities. However, the writer did not find any
studies which suggested anticipating the farm mechanics
abilities which farmers would need in the near future that
were at present commonly referred to specialists. It is
the opinion of the writer that the teaching of some abili-
ties now considered to be specialties would encourage
students to look toward the future. It would encourage
the student to prepare for coming changes in agriculture
as well as the possibilities of training in specialized

23Robext Bdwin Kinzie, "Establishing the Home Farm

Shop”, Summaxies of Studies in W ~
p. 28, Vocational Education Bulletin Number !4“?. .hﬂupplmlmnt
Number 4, Study Numbex 1257, 1949.
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fields. For example, it appears that farm tractors will
soon be equipped with automatic or semi-automatic trans-
missions similax to the "Select~0O-Matic"” now used on some
modexrn tractoxs and that there will be a demand fox
specialists to improve and repair hydraulic transmissions
and controls in the near future as well as a need for

farmers to maintain, adjust and repair such units on their
farm equipment.
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SECTION V
FINDINGS

The data analyzed and interpreted in this section
were compiled from questionnaires received from 129 farmers
who received the South Dakota Farmer Degree in 1945 to 1955.
Thirteen questionnaires were returned unopened because of
incomplete or incorrect addresses., Completed guestion-
naires were received from 129 farmexs and 92 pexsons in
other occupations, all of whom had received the State
Farmer Degree.

The returns from farmers were recorded and totaled.
The Chi~square test of significance showed that the responses
to four items were not significant at the two per cent 1&.1
of confidence. Items included in this group were the abili-
ties to weld with oxy-acetylene, repair a twine tie
mechanism, clean and adjust fuel injectors, and undexstand
basic principles of free piston engines., There was little
agreement on the amount of oxy~acetylene welding done on
farms of respondents or on the amount the respondents would
use an understanding of the principles of free piston
engines. The varied opinions regarding the importance of
teaching the abilities to repair a twine tie mechanism
and to clean and adjust fuel injectors reduced the level
of confidence at which conclusions could be drawn from
their responses, Responses which were significant at least
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at the two per cent level of confidence were considered
reliable enough to use in making comparisons and formulating
conclusions.

One of the purposes of this reseaxch is to develop
a list of abilities that should be taught in farm mechanics.
Therefore, in arranging the data, the items in each area of
farm mechanics were grouped according to the per cent of
respondents who considered each item to be essential in the
farm mechanics currxiculum. The items within each area were
then grouped in such a way that those considered essential
by at least 50 per cent of the respondents were considered
first, Those items which were considered essential by less
than 50 per cent but more than 30 per cent of the respond-
ents were considered next. Items which less than 30 per
cent considered essential but more than 40 pex cent con-
sidered either essential or very important were the last
items which were considered of sufficient value to farmers
at the present time to merit their inclusion in the xecom-
mended teaching content. The abilities related to the axea
of farm shopwork were considered first.,

Fazm Shopwork
In the area of farm shopwork, 50 per cent or moxe

of the respondents considered eight items to be essential
in the farm mechanics program. These items were the
abilities to use tools safely, use power grinderxs, arc weld
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in flat position, arc weld in horizontal position, arc weld
lap joints, arc weld cornmer joints, and arxc weld fillet
joints. A mean of 62.7 per cent of the respondents had
learned these abilities in high school, and a mean of 14.6
per cent had learned them after high school. In respect
to their use on the farm a mean of 59,6 per cent had used
these abilities or skills often, and 29.6 pexr cent had used
them occasionally. A mean of 54.4 per cent considered them
essential in the farm mechanics program. The responses to
these items are shown in Table 1.

There were 18 items which more than 30 per cent but
less than 50 per cent of the respondents considered to be
esgential in the farm mechanics program. These items were
the abilities to use hand saws, use power saws, sharpen
sickles, sharpen steel bits, thread bolts and nuts, install
rivets, cut metal with an arc weldex, cut metal with oxy-
acetylene, bronze weld (braze) metals, arc weld in overhead
position, hard face tools and equipment, arc weld butt
joints, opexrate a drill press, identify common metals, select
paint, clean and care for brushes, plan a home farm shop, and
select shop equipment. It is interesting to note that a
mean of only 16.6 per cent would seldom use the abilities.
However, a mean of 13.1 per cent had not learned the abili-
ties and a mean of 20 per cent had learned the abilities
after high school, Table 2 points out that most of these
abilities were learned either before ox in high school.
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There were six items on the questionnaire in farm
shopwork which less than 30 per cent of the respondents
considered essential but which more than 40 per cent con-
sidered either essential or very important., These items
were considered to be of questionable value in the farm
mechanics program and should be used only where the local
situation or a local survey shows a definite demand for
them. These six items were the abilities to sharpen knives,
solder light metals, spray paint, prime new wood surfaces,
apply interior paint, and apply exterior paint., Table 3
shows that a mean of 51.9 per cent of the respondents used
these abilities occasionally. Only 20.9 per cent considered
the abilities in Table 3 as being essential to the farm
mechanics program.

When it was found that more than 60 per cent of the
respondents considered an item to be neither essential nor
very important in the farm mechanics program, it was decided
those items should not be recommended for teaching content.
In the area of farm shopwork, 20 items were included in
this group. These items were the abilities to repaix
leather items, use a jack plane, dress grinding wheels,
sharpen plane irons, sharpen hand saws, forge metals, make
scale drawings, read blueprints, splice rope, tie a bowline
knot, tie a half hitch, tie other knots and hitches, fit
glass, apply glazier points and putty, make metal boxes
and funnels, build a forge fire, temper and anneal tools,
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operate a metal lathe, mix paints from the basic ingredients,
and prime new or rusty metals.

In reviewing the responses in the area of farm shop~
work, one item was eliminated because the responses con-
cerning the ability to weld with oxy~acetylene were not
gsignificant at the 2 per cent level of confidence, 20 items
were considered not important because more than 60 per cent
of the respondents had marked them as being neither essen-
tial nor very important in the farm mechanics program and
should be taught only if required by local conditions,

The writer considered the 26 abilities listed in Tables 1
and 2 to be essential in the teaching content. 8ix abili-
ties listed in Table 3 were of lesser importance but more
than 40 pexr cent of the respondents considered them to be
either essential or very important. Therefore they arxe
recommended for teaching if time permits.

The data on farm shopwork showed that the majority
of the persons considering an item to be essential or very
impoxtant had lmned\thnt ability while in high school.
However, in considering the items in farm powexr and machin-
ery one finds a different picture. In farm power and
machinery, the majority of the respondents considering these
abilities to be either essential or very important had
learned them after high school or had not fct learned them.



Nine abilities were considered essential by 50 pex
cent or more of the respondents. These were the abilities
to adjust plows, determine cost, upkeep and depreciation of
machinexry, check machines for repair needs, adjust combines,
adjust corn pickers, replace gears and bearings on field
machines, clean and adjust spark plugs, clean and adjust
carburetors, and recognize need for major repairs. Of these
abilities the one item which had the highest per cent of
respondents checking it essential was the ability to check
machines for repair needs, This ability had been learned in
high school by only 31 per cent of the respondents. A mean
of 56 per cent checked these abilities as being essential in
the farm mechanics program. About half the respondents used
these abilities often and 37.5 per cent used these abilities
frequently. About one fourth had learned these abilities in
high school, whereas more than half had learned the abilities
after high school, Table 4 shows all of the rxesponses in
this group.

Less than 50 per cent but more than 30 per cent of
the respondents considered 11 abilities in the farm power
and machinery area to be essential in the farm mechanics
program. These were the abilities to repair a distributor
or magneto, time an ignition system, adjust valve clearance,
adjust friction clutches, adjust brakes, adjust and repack
wheel bearings, calibrate sprayers, adjust cultivators,
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replace ledger plates, straighten bent knife guards, and
replace knife sections (sickle). Again, most of the ri:w#:k
ents had learned these abilities after high school, and used
them often or occasionally. It is interesting to note in
Table 5 that the abilities most often checked as essential
were those which had been learned at a rather low frequency
in high school, All of the abilities in this group axe of

a preventive maintenance or repair and adjustment nature.

There were two abilities in farm powexr and machinery
which less than 30 pexr cent considered essential but which
more than 40 per cent considered to be either essential ox
vexry important., These were the abilities to remove and
replace valves and to fit piston rings and bearings. A mean
of 39.5 pex cent of the respondents had never learned these
abilities. As shown in Table 6, about one fouxth of the
respondents considered the abilities essential and nearly
another fourth considered them very impoxtant.

More than 60 per cent of the respondents considered
seven abilities in farm power and machinery to be neither
essential nor very important., These were the abilities to
convert horse drawn equipment to tractor hitches, adjust
hydraulic clutches, grind valves, measure with a micrometer,
understand basic principles of gas turbine engines, fuel
cell engines, and planetary gear drives (automatic). Moxe
than half the respondents had not learned these abilities.
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With the exception of the ability to convert horse drawn
equipment to tractor hitches, jobs requiring such abilities
are those which are commonly referred to a specialist at the
present time but may be performed by farmers 10 ox 15 years
hence. A mean of 16.8 per cent comsidered these abilities
to be essential in the farm mechanics program, and a mean
of 15.4 per cent considered them very important. These
responses do not support the writex's hypothesis that these
specialties would be considered important by farmers at the
present time.

In reviewing the responses in the area of farm power
and machinery one finds that the nine abilities listed in
Table 4 wexre considered essential by a majority of the respond-
ents. Eleven items listed in Table 5 were considered essen—
tial by more than 30 per cent but less than 50 per cent.

Two items listed in Table 6 were of lessexr importance but
more than 40 per cent of the respondents had considered them
to be either essential or very important. Seven abilities
were considered not important because more than 60 per cent
of the respondents had marked them as being neither essential
nor very important. Three items were eliminated because the
responses were not significant at the two per cent level of
confidence. These items were the abilities to repair a
twine tie mechanism, clean and adjust fuel injectors, and
understand basic principles of free piston engines.
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Faxrm Structuxes
In analyzing the responses to items related to

buildings and other farm structures, an entirely different
pattern was found. There were only two items which 50 per
cent or more of the respondents considered to be essential
in the farm mechanics program. They were the ability to
mark and saw straight and square and the ability to con~
struct and repair fences. A mean of 52.8 per cent of the
respondents considered these abilities to be essential.
Most of the respondents had learned the abilities eithex
before or during high school and the abilities were used
often by most of the respondents, Table 7 shows that 93.2
pex cent of the respondents would use these abilities
either often or occasionally.

Less than 50 per cent but more than 30 per cent of
the respondents considered the abilities to figure bills of
materials, plan good building arrangements, select and pre-
pare concrete mixtures, select lumbexr, nails and bolts,
repair windows and doors, and ventilate livestock housing
as essential in the farm mechanics program. More than half
the respondents had learned these abilities in high school
and one third had learned them after high school. A mean
of 20.1 per cent would use the abilities often and a mean
of 53.1 per cent would use them occasionally. The two
abilities shown in Table 7 and these six abilities shown
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in Table 8 are the abilities the respondents would considex
to be essential in the farm mechanics program.

There were 17 abilities in the area of buildings and
other farm structures which were considered to be essential
by less than 30 per cent of the respondents, but 40 per cent
or more considered the abilities either essential ox very
important., These were the abilities to lay out and level
foundations, estimate quantities of brick, blocks, sand,
and cement, finish and cuxe concrete, frame small buildings,
lay out and cut rafters, lay roofing materials, select
utilities and equipment, evaluate existiag buildings, build
portable feeders and equipment, build automatic feeding
equipment, cut threads on and fit ixon pipe, fit and install
plastic pipe, repair leaky valves and faucets, maintain and
repaix pumps, build pole type buildings, and build open
span buildings,

These abilities were learned in high school by a
mean of only 31.9 per cent. Howevex, a mean of 41.5 pex
cent had learned the abilities after high school and about
one fourth of the respondents had mot learmed them. Table
9 shows that these abilities would not be used as often as
the other abilities considered in farm structures, with a
mean of only 7.9 per cent using the abilities often and a
mean of 47.4 per cent using the abilities occasionally.
They would be used seldom by a mean of 36.6 per cemt and



45

§

ueow

seInixXTE 239XI0U0D
axedexd pue 090798

Sursnoy o3 e
~BATT 9jRITIUSA

sSx00p pue
smoputsa xytedeoyw

Juswebuexie Huy
-pTTNq poob wetd

sTetIeojew
3o STT1q 2anbty

satoq pue SyTeu
‘ToqunY 300198

g o W H°22 1°E€S 1°0Z | 9°8 0°tEL 0°2¢ #°9
72 9*C  Z°HZ L°65 G°0L | 6°G L9 €26 §°S
2°4 L°21 G°SC €0 1°2i | 112 #on 6°0L 9°I
42 g8° £°02 9°8% €°0Z | #°2 2°6L Oo°4h 44l
2 €°2 24 8°0§ G°zl | S°CL 2oL §°¢S @
0°#H 2°C  6°21 4L°S5 2°gZ | €9 T°GL 8°€L 8%
8° €2 H°Z L €°CS 6°9C | 2°C  2*0f 6°6S  1°i
HHEEHHEREBHBBEBEBE
.w .m &3 V] @® =7 o W Ko wa wv. O
2 ] " {41 - | 4] m @ = ] " o on
et (. o | e m.u o g ] =0
EJELE | £ : 3 -4 R g
4 L& LI B 2 5| B 5
ot =4
¥
T - posn 87 A3TLT4E Ouy PodOTOABD BER
A3TTT

‘9
‘s
2
‘€
°Z

.

ToT AT

SsaINloniIls wieyg

yoTUMA Y3zt Aousnbexg A3TTTqR Oy3 usypm

TRTIUSEESE DPOISPTSUOCD JUB) JX8d (S URYL SS9 Jnq JuUs) I8d 0F
uey] 9I0y UYDITYM SOTITITIqY JO souejroduy pue osp ‘juswdoreseq JO swyy
03 3dadsey YITM SoInjonxls wiej Hutursdsuo) sesuodsey Jo ssbejuedreg °g oTqel



46

2°8 9'zn  6°lz €iz] 9°L 0°6C 2ty zob | o4z 6°28 #tlz Lt sSuypTTng
furysTxe sjenyeam *9

L 6°thy  9°lz 8°22] 2°C 6°LEL 2°ES L6 0t #°8L 2°6L #°2 Y303
08 pue sSIepesz
a1qe3xod prINg °S

. . . - . . . . . * . . -.ﬂ“ﬁgg
0% 0°9€ 0°9C o#z| €°C 0%z $°19 28 | b*w 1'Ew  #°lE #°S) Suyzock Evy *»

9L 1°gC 1°4€ 2°9Z] S°z 1°9C 8°CS 94 | 6°8 g 1°%q 2°¢ 238 I2U00
aIno puw &iﬂﬂd& i
2°C  L6C G2 9°gzZ]| %'z #°H€ 9°CS 9°06 f £°0L 6°0% T°Oy 4L°B suocyepunocy
T2A9T pue jno Kfeg °g
8°9 1°2  4°1€ L°6z| €°C 06z 4°9S €€ | 99 219 g2 #°L jusndmbe pue
SOTITITIN P8Tes °1
- it =< [ = 0 o o @i aMin 53 A3TTTav
HER AR IR R R H L AL
M " m " m ] = = O mm wx
e o+ P n - m.w et T@. =0 4
w m m e m -4 W W seImlonils wieg
(24 124 ot = [ Ys)
= o By Q
._M B

|
|
i

[Z37TT4R oy3 Jo SHTHA [OTUA Wija Aow
juejzoduy AJep I0 TeTIUSSSH ISUITH POIDPTBUOC)
SIO| IO JUAD IBF OF UOPTUM AN TRTIUSSSH PO ILPTSU0CY JUB) I9d
0f ueys SS7T YOTYM SOTITITUY JO eduejrodwy pue esn ‘juewdoiaasg Jo
Wy 03 30edsey UYITM SeInjonijzs wrey HuTursdUO) sesucdsey Jo ssbejusdreg ¢ oTqRlL




47

Aggw

%9 0'8p 2742 #°8L j o' 9°€C 0°2% 4°0b | #°CL 9°09 1°gl 6°L s3eoney
pue sSsATeA
Axeo1 xyedey °21
0°8  #°9% %#°9Z 2Z°61 [4°0L L°8C 6°in 6°8 | L°€C §°45 9°g g° sd1d opyserd
TTe3suT puw 37X °T1
9°¢ 80w 9°€C 0%02 o'% 6°iw 2'SH 6°8 | 9'8L 0%6z 805 9°L qIx03
Of puR ‘JUBWED
‘pues ‘spPoTq
‘AOTIq JOo seTI
~-J3uenb sjemy3sy 01
26 0°0h 84E 0°0Z [0°6 19 9°1S £°C | €°8L 0°6L 4°85 0°% sIe3yes
N0 pue no Aeg °g
#°2  £°8C 0°6E €°02 | 2°¢ 4°SC #°€S 0°9 | #°8F 0°8Z 2°lh %9 sBuTpTINgG
, TTews swexy °g
0% 9%y 8%z 9°02 [9°§ 6°CC 09y S°wi | S0b 4°8C 1€ L4l odyd uoxy 3713
pue pwerys ‘Ind L
o3 A3Tivav
g | o < = w o O arioHln
HE IR HHEEE B HIEE
" " = - ] “ W “ B m W!
m m m m m. MW .....m - Tm s2In3onIys wIey
o o o > ﬂ ﬂ ﬂ. M‘
g
NS T R TR SRR . TR s § - . -
A3717qe ouy3 jo eutea|{uoTym u3ym Aouenbexa| XA3TTIqe oyl ueym
§

‘6 oTqel



48

(penuy3ucd)

B R B O B A R R R Y B R R e S R B R S A SR

4°9 L2y 1°0C 602 jl°8 9°9C #°in 6°L iz S 6°1E 1°9 uesy
#°61 1ot §°82 0°CL |14l 8°6C #°4C A4S JS°Sq €€ 21z O jusmdynbe Butpes3
) JF3ewolnwg 3.30 A
2°W 2on 2Ll el [ Lo 6°0% 4°L lotow  Con 6°ZL @° q3zxo3y ©8 puw
'SADOTY 8393 :
-uod ‘9173 Ae1 *91
8°8 #°05 8°%Z 0°91 |1°0Z 8°9% S°LE 9L L°6E Lt 0°SL 9°% sbSuyprIng
2dX3 o1od pITRE ST
4°0L 8°8% 0°42 G°91 (422 2y 1 0°S |96 0°2€ 8°9F 9°I sbutpTIng
uwds uedo prING °*¥1
6°4 2°SH 62 S°Lb LS 2HE 215 6°8 [6°8  9°#9 G 91 L'y sdund xyedex
, puUw» UTRIUTEN °€T
03 A3ritay
b o | o = 7] [ ] o o] a>»iaxml e
IR R LR LA
"!; ] 21 ” ” “ A - ] ” mvr Mm
s | E|E | E B8 " "B TS wom3snnis wres
slalE | 3 | & 4
- o -4
1]

6 STqus



49

never by a mean of 8.1 per cent.

More than 60 per cent of the respondents considered
seven items to be neither essential nor very important in
the farm mechanics program. They were the abilities to build
septic tanks, repair and/or clean septic tanks, plan and lay
new sewvage tile, repair and maintain sewage tile, fit and
solder copper pipe, install plumbing fixtures, and plan and
install insulation. Since more than 60 per cent of the
respondents congidered these items to be neither essential
nor very important, they were not recommended as items to be
taught in the high school's vocational agriculture program.
A mean of 38.6 per cent of the respondents had learned these
abilities after high school and a mean of 46.5 per cent had
not learned them. Half the respondents would seldom use the
abilities if they possessed them and a fourth of the respond-
ents would never use the abilities. With these responses
the writer did not recommend that such abilities be taught
in the school's farm mechanics program,

In the area of farm stxuctures, two of the abilities
included on the gquestionnaire were considered essential by
more than half the respondents. Six items were considered
essential by more than 30 per cent but less than 50 per cent
of the respondents. There were 17 items which less than 30
per cent of the respondents indicated to be essential but
which more than 40 per cent considered either essential ox
very important in the farm mechanics program. Seven items



were not recommended by the writer for the farm mechanics
program because more than 60 per cent of the respondents had
considered them as neither essential nox very important to
the school's farm mechanics program in vocational agriculture.
The responses to all 32 items in the area of farm structures
were found to be significant at least at the one per cent

level of confidence.

Farm Electxification
In farm electrification there was only one item which

more than 50 per cent of the respondents considered to be
essential in the farm mechanics program, namely, the ability
to undexstand the basic principles of gloeuical safety.

This item is included in Table 10 with those five items which
less than 50 per cent but more than 30 per cent of the
respondents considered to be essential. These items included
the abilities to give first aid to victims of electric shock,
replace fuses and/ox circuit breakers, select wire sizes
correctly, select electric motors, and understand basic
principles of lightning protection. Moxe than one fourth

of the respondents had learned these abilities and under-~
standings in high IMX. A mean of 40.6 per cent had
learned them after high school and a mean of 20.5 per cent
had not learned them. These abilities would be used often
by about one fifth of the respondents, occasionally by a mean
of 39.3 per cent, and seldom by one thirxd o? the respondents.
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There were 12 items which less than 30 per cent of
the respondents considered essential but more than 40 per
cent considered eithexr essential or very important in the
farm mechanics program, These items include the abilities
to select light fixtures and/or appliances, calculate electric
loads, install lighting circuits, install outlet cirxcuits,
splice electric wires, repair electric cords, repair electric
appliances, maintain and sexvice motoxs, reverse rotation of
motors, and install electric fence contrxols., This group also
included an undexstanding of the basic principles of electiic
motox operation and heating with electricity., Of these items
a mean of 21.8 per cent had learmed them in high school,
while 47.7 per cent had learned them after high school and
one fourth of the respondents had not learned them. 2As
shown in Table 11, the majority of the respondents would
use these abilities and understandings often or occasionally
if they possessed them.

More than 60 per cent of the respondents had consid~
uid nine items to be neither essential nox vexry important
in the farm mechanics program. These items include the
abilities to place yard distribution poles, install three-
way and/or four-way switches, solder electric splices, repair
electxic motors, and change voltage of wmotors. They also
include the basic understanding of electric generation and
txansmission, electric transformer operation, remote contiols,
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and automatic timexs. A mean of 18.1 per cent of the
respondents had learned these abilities in high school,
vhereas, a mean of 30.3 per cent had learned them after
high school and half the respondents had not learned them.

In the area of farm electrification, fewer respondents
considered the abilities listed to be essential. Nine of
the 27 items were considered to be neither essential norx
very important by a mean of 70.6 per cent of the rxespond~
ents. Only six items were considered essential by a mean
of 30 per cent or more. All of the responses concerning
abilities and understandings in farm electrification were
significant at least at the one per ceant level of confidence.

Soil and Water Management
An analysis of the responses concerning abilities in

the soil and water management area indicated that the respond~
ents did not feel this was an important area in the teaching
of farm mechanics in high school, There were no abilities
which 30 per cent or more of the respondents considexed
essential in the farm mechanics program. However, there
were four items which m- than 30 per cent considered
essential but more than 40 per cent considered either essen-
tial or very important. These were the abilities to maintain
drainage ditches, establish grass waterways, maintain grass
watexways, and determine water needs. A.‘lthewh one fourth
of the respondents had learned these abilities in high
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school and a mean of 42,7 per cent had learned them after
school, only a mean of 13.5 per cent felt that they would
use these abilities often and a mean of 41.5 pexr cent would
use them occasionally. One thirxd of the respondents would
seldom use the abilities and a mean of 12.2 per cent would
never use them, Although more than half the respondents
would use these abilities often or occasionally, Table 12
shows that only a mean of 21.1 per cent considered them
essential in the farm mechanics program, and one fourth of
the respondents considexed these items to be very important,
This indicates that more than half the respondents believed
that jobs involving these abilities could better be done by
someone other than the farmex.

More than 60 per cent of the respondents had indicated
that the remaining 21 items in the area of soil and watexr
management were neithexr essential nox very important in the
teaching of farm mechanics. These responses, as shown by
Table 13, indicate that two thirds of the respondents had
not learned these abilities. A mean of 45.2 per cent would
use the abilities only seldom, and a mean of 35,8 per ceant
would never use them.

Although one temth of the respondents considexed these
abilities in soil and water management to be essential, there
are some items which more respondents considered essential
than most of the other items in this group. These are the
abilities to lay out contour lines, utu.ah 16.9 per cent
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of the respondents considered essential, read contour maps,
plan and locate terraces, construct terraces, plan pasture
ponds and dugouts, maintain terraces, and build drainage
ditches.

In this research, there was little emphasis by the
respondents on soil and water management abilities as com-
pared with research done in states with more rainfall. This
lack of emphasis on soil and water management may result
from the tendency to overlook watex erosion as a sexious
hazaxd on South Dakota farms. Howevexr, the writer had
anticipated more emphasis on irrigation and water conserva-
tion practices such as contouring and terracing. Only one
of the 129 farmers who returned completed guestionnaires
farmed any irrigated land.
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SECTION VI
SUMMARY AND CONCLUSIONS

It was the purpose of this study to determine the
present farm mechanics needs of farmexrs and upon such a
basis to recommend changes in the farm mechanics phase of
the curriculum in vocational agriculture for South Dakota
high schools. An investigation was made of the farmers who
had received the South Dakota FParmer Degree from 1945 through
1955 to determine the abilities which they use on their farms
at the present time.

After reviewing appropriate literature, a comprehen-
sive list of 170 abilities was selected to represent the
farm mechanics abilities in past and present curricular
offerings in farm mechanics as well as abilities involved
in more technical jobs which are now commonly referrxed to
specialists, but which may later be required of farmers.
The list of abilities was subdivided into the five general
areas of farm mechanics: farm shopwork, farm power and
machinery, farm structures, farm electrification, and soil
and water management, A questionnaire was devised which
allowed the respondent to indicate when he had learned the
ability, how frequently he used the ability or would use it
if he could, and how important it was in the school's farm
mechanics program. A copy of the questionnaire is included
as Appendix E in this thesis.
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Twe hundred ninety five gquestionnaires were mailed
to persons who had received the South Dakota Parmer Degree
during the years 1945 through 1955. Of the 221 questionnaires
returned, 92 were from persons in other occupations and 129
were from farmexs.

The responses on questionnaires returned by the
farmexs were compiled and a chart was made showing the total
nunmbexr of persons checking each ability on the questionnaire,
The number of responses was changed to the pexcentage of
persons rxesponding to each item in oxdexr that the responses
could be compared with each othexr, The Chi-square test of
statistical significance was applied to these responses and
only those which were significant at the two per cent level
of confidence were used in analyzing and interpreting the
data.

‘ A summary of these responses shows that the teaching
| emphasis had been in the areas of farm shopwork and farm
structures during the years when these farmexrs wexe in
high school. It was obvious from the responses of these
farmexs that they had received comprehensive training in
the fields of farm shopwork and farm structures during
their high school vocational agriculture studies. However,
most of their abilities in farm power and machinery, rural
electrification, and soil and water management were learned
after high school or were yet unlearned.
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The responses indicated that there is a need for
increasing or adjusting the emphasis in farm mechanics.
Increased emphasis is needed in farm power and machinery,
especially in the abilities required for adjustment, main-
tenance and repair. In the area of farm electrification,
increased emphasis is needed most in the areas of first aid,
safety, replacement of fuses and circuit breakers, and in
selection of proper equipment. There was little emphasis
on the part of the respondents toward farm mechanics abili-
ties related to soil and water management. The changing
relative importance of the five areas of farm mechanics
caused the farmers to rate the areas of farm power and
machinery and farm electrification higher than their relative
position of importance had been at the time the respondents
wexe in high school.

If more emphasis in the farm mechanics program is to
be put on the area of farm power and machinery or rural
electrification, some changes will be necessary in the pres-
ent program. Since it would be difficult to add more time
to that which is now allotted for farm mechanics, something
must be deleted from the present program. In organizing
the revised teaching content in faxm mechanics in South
Dakota, the writer attempted to list abilities in the oxdex
in which they would be required by farmers at the preseat
time, This would help the teacher of vocational agriculture
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to select items to emphasize in each arxea of his farm
mechanics program. The writer suggests that the items to-
ward the top of the list receive the greater emphasis.
Items toward the bottom of each list should be taught only
if time is available ox if they are demanded by a survey
of the school service area. In some localities, irrxigation
or some othexr local condition may result in other abilities
not on the recommended list being considered essential by
the local vocational agriculture teacherx.

The responses pointed out that the vocational agricul-
ture teachers in South Dakota in 1945-~1955 had done a
thorough job of training these students in the abilities
related to farm shopwork and farm strxuctures. This is
evidenced by the fact that the majority of the farmexs
responding indicated that they had developed these abili-
ties in high school. However, the high school training in
the areas of farm electrification and farm power and
machinery had not met the needs of the graduates who were
established in farming in 1960,

A few examples clearly illustrate the need for revi~
sion of teaching content. Some areas which seemed important
at that time but which are no longer important to these
farmers are rope work, planing and drawing. It was noted
that means ranging from 64.2 to 75,3 per cent of the
respondents learned these abilities while they were in high
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school. As examples of the other extreme, the abilities

to adjust combines and corn pickers wexe learned by 9.5 and
8.6 per cent of the respondents, respectively, while they
were in high school. About three~fourths of them had learned
these abilities after high school, They were used often by
moxe than half the respondents, and about the same propor-
tion considered them essential in the present farm mechanics
program. Thus the data analyzed in this rxeseaxch indicate

a continued need for revision in the farm mechanics program,
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SECTION VII
RECOMMENDATIONS

The responses of 129 farmexrs who had received the
South Dakota Farmer Degree indicated the need for revision
of the teaching content in the high school vocational agri-
culture farm mechanics program. The greatest need indicated
was for increased emphasis on the abilities needed for adjust-
ment, maintenance and repair of farm machinery and repair and
maintenance of buildings and othexr structures. A decreased
emphasis in farm shopwork and building comnstruction abilities
was also clearly indicated.

In recommending the abilities which respondents con-
sidered most important, the writer listed them in the oxder
in which the larxgest per cent of respondents indicated the
ability to be essential., The abilities in each of the five
areas of farm mechanics were listed separately.

The abilities in farm shopwork in the recommended oxder
of importance are:

1., Use tools safely

2. Arc weld in flat position

3, Arc weld in horizontal position

4, Arc weld fillet joints

5. Use power grinders

6. Arxc weld cormer joints

7. Arc weld in vertical position

8. Arc weld lap joints

9, Arc weld butt joints

10, Use hand saws

11, Select shop equipmen

12. Cut metal with an axc \nl.doz
13, Cut metal with oxy-acetylene



14. Axc weld in overhead position
15, Identify common metals

16. Operate a drill press

17, Thread bolts and nuts

18. Bronze weld (braze metals)
19. Sharpen sickles

20. Use powexr saws

21. Select paint

22. 1Install rivets

23. Plan a home ox farm shop

24. Sharpen steel bits

25. Clean and care for brushes
26. Hard face tools and equipment
27. Sharpen knives

28. Apply extexior paint

29. Spray paint

30. 8older light metals

31. Prime new wood surfaces

32. Apply interioxr paint

Sixty per cent or more considered 20 abilities, which were
included on the gquestionnaire, to be neither essential nor
very important. Therefore, they were not included on the
recommended list.

The recommended order of imporxtance of abilities in
the area of farm power and machinexry is:

1. Check machines for repaix needs

2. Clean and adjust spark plugs

3., Adjust plows

4. Adjust combines

S. Adjust corn pickers _
6. Replace gears and bearings on field machines
7. Recognize need for major repair

8. Determine cost, upkeep and depreciation of

machinery

9., Clean and adjust carburetoxs

10. Adjust cultivators

11. Adjust and repack wheel bearings

12. Replace ledger plates

13. Time an ignition system

14. Replace knife sections (asickle)
15, Adjust brakes

16. Repair distributor or magneto

17. Adjust valve clearance



18,
19,
20.
21.
22,
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Calibrate sprayers
Straighten bent knife guaxds
Adjust friction clutches

Fit rings and bearings
Remove and replace valves

Seven abilities were not recommended because less than 40
per cent of the respondents considered them to be either

essential or very important.

The recommended ordexr of impoxrtance of abilities in

the area of farm structures is:

19,
20.
21.
22.
23,
24.
25,

Construct and repair fences

Mark and saw straight and square
Select lumber, nails and bolts
Figure bills of materials

Plan good building arrangement
Repair windows and dooxs

Ventilate livestock housing

Select and prepare concrete mixtures
Select utilities and equipment

Lay out and level foundations

Finish and cure concrete

Lay roofing materials

Build portable feeders and so forth
Evaluate existing buildings

Cut, thread and f£it iromn pipe

Frame small buildings

Lay out and cut raftexs

Estimate quantities of brick, blocks, sand, cement,
and so forth

Fit and install plastic pipe

Repair leaky valves and faucets
Maintain and repaix pumps

Build open span buildings

Build pole type buildings

Lay tile, concrete blocks, and so forth
Build automatic feeding equipment

Seven abilities were not recommended because less than 40

per cent of the respondents considered them to be eithex

essential or very important,
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The recommended order of importance of the selected
abilities in the area of farm electrification is:

1. Understand electrical safety
2. Understand lightning protection
3., Replace fuses and/or circuit breakers
4., Give first aid to victims of shock
5. 8Select electric motoxs
6. BSelect wire sizea correctly
7. Calculate electric loads
8. Repair electric cords
9, Select light fixtures and/oxr appliances
10, Understand electric motor operation
11. Install outlet circuits
12, Maintain and service motors
13. Splice electric wires
14. Install lighting circuits
15. Install electric fence controls
16. Reverse rotation of motors
17. Repair electric appliances
18. Understand heating with electricity

Nine abilities were not recommended because less than 40
per cent of the respondents considered them to be eithex
essential or very important. _

The recommended order of importance of abilities in
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