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CHAPTER I 

INTRODUCTION 

The farm operator of today and of the future must be educated for 

farm-wide responsibilities. It will not only be necessary that these 

farmers be able to make wise production and managerial decisions, but 

they must also be able to perform the demanding operative skiils and 

managerial abilit~es needed to keep abreast the ever-increasing trend 

in .farm mechanization"\i ~ ,, 

With the ever-changing complexion of the modern farmer's needs in 

mechanical training·, it is imperative that teachers of vocational 

agriculture and teacher educators constantly evaluate their instruc­

tional programs in farm mechanics. The functional approach to curri­

culum construction and course planning implies the need for constant 

development and revision of an educational program to meet the ever­

changing needs and interest of the student in an ever-changing environ-

ment. Farm mechanics, like any other educational program, can be 

justified only to the extent to which it meets the needs of each 

individual student in his existing environment. It was to promote this 

end that this study was undertaken. 

Statement of the Problem 

In view of the rapid expansion in farm mechanization and the pro-

found changes in the educational systems beth at the secondary school 

1 
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and college level, it is generally agreed among agricultural educators 

and school administrators that the time has arrived for the reassess­

ment and evaluation of farm. mechanics instruction. 

The central problem of this study was to provide descriptive 

evidence for an appraisal of farm. mechanics instruction in the curri­

culum areas of farm. power and machinery, farm. buildings and other 

structures and farm electrification for secondary school departments of 

vocational agriculture and undergraduate teacher education programs in 

institutions of higher education. 

Definitions of Terms Used in the Study 

The term. "farm mechanics" refers to all the unspecialized mechanical 

and managerial activities associated with farm mechanics performed on 

the farm. . .. 

The term "farm.er" or "farm. operator" refers to a person who 

operates a farm, either doing the work himself or directly supervising 

the work being done. 

The·term "teacher educatorsn refers to staff members in institutions 

of higher education that participate in teacher education programs in 

farm mechanics. 

The term "co:mmercial educational representatives" refers to 

selected persons employed by commercial concerns to advise farmers and 

others in the agriculture sector in one of the three selected areas 

under study. 

The term "mechanical or operative activities or skillstt refers to 

activities or skills requiring a knowledge of mechanical theory and 

the ability of the operator to successfully perform the ability or skill. 
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The term "managerial activities or abilities" refers to activities 

requiring purposeful thinking, planning and the use of evaluative 

factors in the successful performance. 

The term 11 recent trend activities or skills" refers to those 

activities or skills considered to be relatively new for farmer ac­

quisition and useo 

The term "farmer acquisition and usen, as related to the 

mechanical and managerial activities, is the knowledge, skills, abilities 

and appreciations needed to deal with the mechanical problems en= 

countered by the present day farm operator. 

The term nout-of-school instruction" refers to instruction 

offered by secondary school departments of vocational agriculture for 

students beyond;;the secondary school level. 

The term t'instructional period" is that portion of a clock hour 

normally USE:ld for instructional purposes. This excludes time used by 

students for developing operative or mechanical skills and abilities. 

The term "time series classes" refers to systemative instruction 

provided during instructional sessions over a period of specified 

time with five or more out-of-school students in attendanceo 

The term 11 on~the-farm instructionn is that instruction provided 

on farms to teach skills and in other ways assist individuals with 

problems that arise in their farming program or rural living. These 

indiv~duals may or may not be enrolled in a time series class. This 

definition also includes instructional services rendered to groups 

of people in the community., 
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Basic Assumptions 

This st,udy recognized and accepted the following assumptions: 

1. The far!!l mechanics problems and needs of farm people ·constitute 
. .,• 

a valid basis for curriculum construction both at the secondary school 

and college levelo 

2. There is no ultimate authority on what should be included 

in farm mechanics curriculums, but the most unbiased estimate would be 

represented by adequate samples of personnel associated with all the 

aspects and levels of instructiono 

3. It would be desirable to have the instructional emphasis 

directed toward the most important needs of those served by the 

curriculums. 

Scope of the Study 

In order to resolve the thesis problem, this study involved the 

collection and analysis of data and the development of conclusions 

based on: (1) selected mechanical and managerial activities being per-

formed in farm power and machinery, farm buildings and other structures 

and farm electrification on selected Alabama farms; (2) the status 

of instructional programs in the three selected curriculum areas of 

farm mechanics in secondary school departments of vocational agri-

culture and undergraduate teacher education programs in the institu-

tions of higher education in Alabama that train prospective teachers 

of vocational agriculture and (3) the opinions of selected farm 

operators, teachers of vocational agriculture, teacher educators and 

commercial educational representatives as to the relative value for 

the farmer acquisition and use of selected mechanical and managerial 
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activities in the three selected areas to farm operation and rural 

living. 

The criteria used included seventy instructional units in the three 

selected areas with distribution as follows: (1) twenty-nine in farm 

power and machinery, (2 ) twenty-four in farm buildings and other 

structures and (3) seventeen in farm electrification. The units 

selected were adduced from the Alabama guide for teaching vocational 

agriculture. 1 The units are adjudged by Alabama educators in vocational 

agriculture as being the recipients of the basic instruction given in 

farm mechanics. 

Need for the Study 

The central problem facing agricultural educators in providing 

instruction in farm mechanics is determining curriculum content for 

each of the instructional areas. The intensity of this problem is being 

advanced by the present trend of allowing less time for secondary school 

study in vocational agriculture, curriculum re-orientation at the 

higher education level and the ever-increasing trend toward farm 

mechanization: With the continuing development of these conditions, 

it is becoming increasing~y more difficult to effectively provide the 

basic instruction needed by students in the secondary school program 

as well as in institutions of higher education. 

The problem of providing the necessary instruction in farm 

mechanics must be faced .realistically. Agricultural educators must 

1Alabama State Department of Education, 11 Guide for Developing the 
Local Program of Instruction in Vocational Agriculture" (Montgomery: 
Division of Vocational Agriculture, 1960), pp. 19-50. (Mimeographed.) 

( 
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promote and conduc.t more worthwhile research in each of the instructional 

areas. The findings fronr such· research are needed along with the 

pooled and refined judgments of fari;ners, agri.cultural educators, 

agricultural engineers and commercia;I. educationai representatives to 

·insure wise decisions in planning programs for the present as well as 

the future. 

The information provided by this study may be useful to: (1) 

teachers of vocational agriculture in the 'Construction of farm 

mechanics curriculums, (2) supervisors of vocational agriculture in 

directing teachers in developing instructional programs in farm mecha­

nics and (J) teacher educators in planning and implementing pre-service 

and in-service courses for teachers of vocational agriculture. 



CHAPTER II 

REVIEW OF LITERATURE 

The purpose of this chapter is to review some of the recent 

research related to curriculum. construction in farm mechanics. In 

order to present a practical review, only studies involving a scope 

larger than a local school district.will be reviewed, and from these, 

detail statements will be adduced to present significant findings.and 

implications for vocational agriculture. 

Related -Studies and Investigations 

There have been several farm mechanics studies conducted during 

the past few years relative to curriculum. construction in vocational 

agriculture. These studies of both a stati.tical and non-statistical 

nature have revealed· the significant values and strengths of the 

current programs, and provided direct implications for determining the 

present and future needs which should be met by both the secondary 

school curriculum and teacher education courses in instik~q:~~~'-Of 

higher education. 

A study by Hobbs1 in 1960 revei.Jed some interesting findings 

worthy of review by educators planning and implement;ng instructional 

1Walter Wesley Hobbs, "Factors Associated With The Occurrence of 
Effective Local Farm Mechanics Programs in Vocational Agriculture In 
Oklahoma" (unpublished Doctoral thesis, Oklahoma State University,'. 
1960), pp. 87-92. 

7 
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programs in farm mechanics. The study dealt with selected factors 

associated with the above-average and below-average programs of farm 

mechanics in departments of vocational agriculture in Oklahoma. 

The central problem of the study was to substantiate or refute the 

common assumption among agricultural educators and school administrators 

that there are certain factors associated with the probability of 

developing successful programs of instruction in farm mechanics. 

A statistical analysis of the data obtained revealed that signi-

ficant differences did not exist between the adjudged above and below 

average programs in regard to: (1) age of the teacher, (2) years of 

tea cl1ing experience in vocational agriculture 1 (3) tenure of teacher in 

present department, (4) number of college credit hours in farm mechanics, 

(5) teachers having college training in a number of different farm 

mechanics courses, (6) teachers having received civilian instruction 

below college level, (?) teachers having mechanical training in;the 

armed forces, and (8) teachers receiving farm mechanics training in high 

school. 

The study did reveal, however, that significant differences did 

exist in favor of the below-average programs with respect to the number 

of teachers receiving other types of shop training while enrolled in 

high school. 

The findings of the investigation further revealed that significant 

differences did not exist betwe.en the programs in regard to: (1) 
;f 

average enrollment in the high school and vocational agriculture pro-

gram, (2) average hours of instruction per week in vocational agriculture, 

(3) departments with out;..of-school programs, (4) departments sharing 

shop facilities with other school departments, (5) departments with 
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budgets provided by local school administrators for the financing of 

farm mechanics instruction, (6) available shop floor space per student 

enrolled in the largest class and (7) a number of economic characteris-

tics prevalent in the service area of the school districts. 

It was found that significant differences did exist in favor of 

the adjudged above-average programs in regard to: (1) total number of 

hours in the 4-year program allotted to farm mechanics instruction, 

(2) departments in which the "station method" was used in teaching farm 

mechanics and (3) the percentage of farms having farm mechanics 

facilities in use. It is questionable if the generalizations that one 

might draw in regard to these existing differences would be of any value 

in developing farm mechanics programs. The differences, however, do 

p~ovide a basis for developing hypotheses toward further research. 

A majority of the farm mechanics research as reported by the 

Summaries of Studies in Agricultural Education has been in the instruc-

tional area of farm shop. A thorough search of the summaries revealed 

that a total of twenty-seven studies have been conducted relative to 

curriculum development since 1945. Of this twenty-seven, eighteen were 

in the instructional area of farm shop. 

One of the most recent studies of any significant value beyond the 

territorial boundaries of a given community was conducted by Harris2 in 

1960. This study consisted of interviewing 408 farmers in Georgia to 

determine what farm shop abilities are needed on the present day 

mechanized farm. 

2Roland R. Harris, 11A Study of Selected Farm Shop Abilities Needed 
By In-School Boy, Young-Adult and Older-Adult Farmers in Georgia 11 (un­
published Doctor's dissertation, Michigan State University, 1960), 
pp. 240-252. 
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Of the 408 farmers participating in the study, 156 were high school 

students of vocational agriculture, 123 were young farmers and 129 were 

adult farmers. Each respondent was asked if he had encountered a 

problem involving selected farm shop abilities, and how important he 

thought it was for him personally to possess the ability. A relative 

value was determined for each selected ability by relating the percentage 

of farmers needing the ability to the relative importance of the 

ability as expressed by the farmers. These relative values were used 

in determining a ranking of the various instructional sub-areas in farm 

shop. The rankings in descending order of importance were as follows: 

(1) woodworking and carpentry, (2) cold metal work, (3) home-farm shop, 

(4) farm fencing, (5) tool fitting, (6) planning shop projects, (7) 

farm plumbing, (8) rope and leather work, (9) painting and glazing, 

(10) hot metal work, (11) concrete and masonry, (12) electric arc and 

oxyacetylene welding and (13) soldering metals. Similar investigations 

conducted in other areas of the United States have found very little 

difference in the total ranking of these same instructional sub-areas 

by farmers and teachers of vocational agriculture. 

A study conducted by Howe113 using a farmer population reported 

only a slight variation in the total rankings of the same sub-areas. 
,. 

The sub-areas ofpainti.ng and glazing and arc welding ranked higher than 

in the Harris study. 

3Ezra L. Howell , "Farm Mechanics Jobs Performed on Farms in North 
Carolina , Including Those Jobs Which Should Be Performed" (unpublished 
M.S. thesis, North Carolina State College, 1952) as abstract ed in 
Summaries of Studies 1u Agricultural Education, U.S. Office of 
Education, Vocational Division, Bul . No . 251 (Washington, 1953 ), 
pp . 40- 41. 
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In other studies conducted by Dougan, 4 Miller5 and Odell,6 in 

which teacher of vocational agriculture populations were used, the sub-

areas of arc welding and plumbing were ranked considerably higher by 

the teachers than in the similar studies with farmer populations. 

It is understandable that a ranking order of sub-areas would be of 

some value in curriculum construction ; however, the ranking without 

regard for or to the educational objectives to be attained is 

questionable. 

In reviewing research literature two studies were found that 

attempted to determine educational objectives to be attained under each 

of the farm shop sub-areas. Both of the studies have been previously 

mentioned in this review as conducted by Miller? and Harris. 8 The 

study by Harris has greater merit for curriculum construction in 

vocational agriculture because the design was based on skills in farm 

~iley S. Dougan, 11 Farm Shop Skills and Abilities Needed and Ac­
quired by Beginning Teachers of Vocational Agriculture in Ohio" (un­
published M.S. thesis, Ohio State University, 1951) as abstracted in 
Summaries of Studies~ Agricultural Education, U.S. Office of 
Education, Vocational Division Bul. No. 248 (Washington, 1952), 
pp. 16=17. ' 

5Harry T. Miller , "Technical Skills in Farm Mechanics Requiring A 
Planned Demonstration for Effective Teaching, Needed by Teacher of 
Vocational Agriculture in the North Atlantic Region" (unpublished M.S. 
thesis, University of Maryland, 1952) as summarized in~ Agricultural 
Education Magazine, XXVII (1955), pp. 160-164. 

6Finley Odell, "The Farm Mechanics Skills Used by Vocational 
Agriculture Teachers in Forty Vocational Agriculture Departments in 
West Virginia" (unpublished Master's study, University of West 
Virginia, 1955 ), as abstracted in Summaries 2£. Studies~ Agricultural 
Education , U.S. Office of Education, Vocational Division Bul. No. 263 
(Washington, 1953), p. 56. 

?Miller, op. cit . 

8Harris, op. cit . 
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shop without regard for the sub-areas. Of the selected abilities 

listed in the study, forty-one were considered to be extremely· 

valuable for farmers of all age groups. The forty-one listed in des­

cending order were: (1) using wrenches and other metal working tools 

correctly; (2) selecting suitable nails, screws and bolts for a given 

job; (3) protecting a water system from freezing; (4) squaring the end 

of a piece of lumber ; (5) sawing a board with a crosscut handsaw; (6) 

sharpening axes or hatchets; (7) replacing handles in various farm 

tools; (8) repairing farm equipment constructed of wood; (9) cleaning, 

maintaining and caring for hand tools; (10) laying out and cutting an 

angle on a board ; (11) deciding what kind of fence to build; (12) 

drilling holes in wood; (13 ) cutting metal with files, hacksaws, cold 

chisels and tinner I s snips; (14) identifying materials commonly used in 

farm buildings and equipment ; (15) selecting suitable hinges, locks, 

glues and catches for a given job ; (16) installing hinges and locking 

devices on doors; (17) removing broken bolts and screws from holes; 

(18 ) determining the kind and grades of lumber and plywood to use for 

a given job; (19 ) applying paint with a brush; (20) repairing small 

buildings; (21) sharpening hoes, shovel s or spades; (22 ) calculating 

pre-construction cost for projects; (23 ) r epairing a barl::ed wire 

fence; (24) building a barbed wire fence; (25) installing gl ass in a 

f rame window or door ; (26 ) deciding what kind and size of gates , cattle 

guards or stiles to use in fences; (27 ) whett ing shar p edge tools; (28 ) 

fastening pieces of metal together with rivets, metal screws ·;or .·bolts; 

(29 ) deciding what kind and amount of tools to have for farm shop work; 

(30_) shaping and smoothing wood to a specific size; (31 ) r epairing a 

l eaky faucet ; (32) figuring a bill of material for a given job; 
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(33) sharpening cold chisels ; (34) laying out and cutting braces; (35) 

building a small farm building; (36) planning a storage arrangement for 

the farm shop; (37) making good concrete; (38) replacing a piece of 

damaged pipe in a water system; (39) straightening a piece of bent metal; 

(40) building or repairing gates, cattle guards , stiles, walk throughs 

or flood gates in fences and; (41) making labor saving equipment for 

the farm. 

The study by Miller9 involving a population of teachers of voca-

tional agriculture was somewhat similar in design to the study by 

H . 10 arris • . The respondents were asked to rate a selected group of farm 

shop skills in t erm of use in their instructional programs. It was 

interesting to note that the skills most fre·quently used by the teacher 

of vocational agriculture in each sub-area of farm shop were almost 

identical to the skills listed by Harris as being extremely valuable 

to his population of farmers. It was further interesting to note that 

these two studies of similar findings were conducted in two different 

areas of the United States. 

Another study involving farmer respondents was recently conducted 

by Weston11 to determine what mechanical jobs Missouri farmers perform. 

This study involved all of the instructional areas of farm mechanics. 

The data for the study were procured by questionnaires from 423 farmers 

distributed throughout Missouri. 

9Miller, op. cit. 

10Harris, op. cit. 

11cu.rtis R. Weston, 11A Study Of Mechanical Jobs Performed By 
Selected Farmers in Missouri " (unpublished Doctoral thesis , University 
of Missouri, 1959 ) , pp. 168. 
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After statistical treatment of the data the following conclusions 

were drawn: (1) farmers in Missouri perform the same mechanical jobs 

and desire the same mechanical training regardless of where they live 

and tenure status and (2) farmers desire farm mechanical training in 

jobs in which they are not properly trained. 

In regard to the latter conclusion the study revealed that of the 

jobs which the farmers performed to a lesser degree over forty per cent 

wanted additional training in the maintenance, repair and adjustment of 

farm machinery, including tractors. The study has merit in that it 

provides descriptive evidences that farmers are not interested in 

becoming experts in the various semi~skilled or skilled areas, such as 

plumbing, electrical work, hot metal work, engine mechanics and the 

construction of large buildings. Rather, they are interested in the 

abilities required to operate, repair, adjust and maintain equipment and 

farm machinery. 

It appears that more descriptive studies are needed to determine 

the mechanical and managerial activities being performed by farmers in 

all of the instructional areas of farm mechanics. Such information 

would provide a partial basis for det ermi ning revisions for the secondary 

school program, as well a s being helpful in the professional training 

of prospective t eachers of vocational agriculture . 

A non-statistical study conducted by Duggar 12 dealing with 

mechanical competencies needed by t eachers of vocational agriculture in 

Oklahoma certainly has some implications for the organization and 

12Roy W. Duggar, ."Mechanical Compet encies Needed By Vocational 
·Agriculture Teacher s In Oklahoma" (unpublished Doctoral thesis , 
Oklahoma State University, 1956), pp. 101-103 . 
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implementation of farm mechanics programs at both the secondary school 

and college level. This study revealed that of 115 competencies con­

sidered, vocational agriculture teachers should possess sufficient 

understanding in 112 to be able to provide and implement educational 

programs in farm mechanics. The respondents, consisting .of teachers 

of vocational agriculture and farmers, were asked to express opinions 

concerning the degree of understanding needed by farmers in selected 

mechanical competencies covering all of the instructional areas of farm 

mechanics. The opinion expressed were grouped under headings of ex­

tensive and personal, when and how to get assistance, little or none 

and no comment. 

Of the selected competencies in the areas of farm power and 

machinery, farm buildings and other structures and farm electification, 

all of the respondents expressed that farmers need an extensive and 

personal understanding in thirteen of the selected sixty-five com~ 

petencies used in the study design. Listed in no order or ranking of 

importance they were: (1) selecting farm tractors, (2) lubricating 

engines and farm machinery, (3) selecting farm machinery, (4) servicing 

and repairing farm machinery, (5) building with concrete, (6) building 

with lumber, (?) building with metal, (8) repairing farm buildings, 

(9) planning livestock and poultry equipment, (10) building livestock 

and poultry equipment, (11) repairing livestock and poultry equipment, 

(12) planning fence arrangements and (13) repairing fences. 

Of the remaining fifty-two competencies, a majority of the res­

pondents expressed the opinion that farmers need an extensive and 

personal understandi ng of: (1) selecting farm trucks ; (2) selecting 

stationary engines ; (3) servicing engine fuel systems ; (4) servicing 
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engine ignition and cooling systems; (5) replacing and adjusting clutches; 

(6) repairing and adjusting brakes; (?) servicing transmissions and 

final drives; (8) making sketches to scale; (9) planning farm buildings; 

(10) estimating building costs; (11) building with prefabricated 

materials; (12) building fences; (13) planning, installing, servicing 

and repairing farm water systems; (14) servicing and repairing heating 

systems; (15) estimating cost of electrical wiring; (16) installing 

electrical wiring; (17) maintaining electrical wiring; (18) estimating 

electrical power demands; (19) estimating electrical power cost; (20) 

servicing electrical motors; (21) servicing electrical overload pro-

tectors; (22) selecting and servicing electrical appliances; (23) 

selecting electrical lighting equipment; (24) servicing and repairing 

lighting equipment and; (2.5) servicing and repairing electrical heating 

systems. 

It should be noted that many of the competencies listed by Duggar13 

are managerial in nature~ Better selection of equipment, more 

effective use of mechanical and electrical labor-saving devices, 

building design and labor efficiency factors related to mechanical 

devices are but a few of the managerial aspects common to the present 

day mechanized farm. 

A study to identify the management training needed in farm mecha­

nics by Virginia farmers was recently conducted by Thompson. 14 This 

comprehensive study used an opinion=gathering device to procure data 

14Evans G. Thompson, 11The Identification Of Management Decisions 
In Farm Mechanics Needed By Farm Operators In Virginia 11 (unpublished 
Doctoral thesis, Cornell University, 1960), pp. 16.5=168. · 
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from teachers of vocational agr iculture , secondary school students of 

vocational agriculture, farmers and farm machinery dealers in Virginia , 

The study sample also included the opinions of thirty-seven farm mecha-

nics specialists from throughout t he United States • . 

Of the total respondents , seventy~five per cent highly recommended 

managerial instructi on in the areas of farm power and machinery, farm 

buildings and other structures and farm electrification. The instruc­

tional units recommended were: (1) determining method to use in har­

vesting and storing crops; (2 ) determining whether to custom hire or 

buy own machinery; (3) determining the type and size of farm machinery 

and equipment to buy; (4) determining t he t ype of fence construction 

to use; (5) selecting fencing materials ; (6) determining housing needs 

.for farm shop facilitie s ; (7) determining housing needs for machinery, 

livestock and crop storage ; (8) selecting feed handling equipment ; 

(9) planning the farm and home wiring system; (10} planning the farm 

and home lighting system and (1 1 ) selecting electric motors for 

specific farm jobs. 

Conclusions Based Upon Review 

An exhaustive review of r esearch literature relative to the area 

of curriculum construction in farm mechanics revealed only a small 

number of studies with suffici ent scope to portray a specific 

approach to curriculum construction in the instructional areas of farm 

power and machinery, farm buildi ngs and other structures and farm 

elect rification. Some of the most s igni ficiant of these studies were 

reviewed in this chapter. 
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To the extent that the samplings were representative and the facts 

and opinions were accurate in the studies reviewed the following con­

clusions are justified: (1) a teacher's personality and his philosophy 

of what constitutes a good farm mechanics program are probably the most 

important factors in the establishment of a successful program of in­

struction in farm mechanics; (2) although the scope of college training 

in farm mechanics for a teacher of vocational agriculture is an i.m­

portant factor in the establishment of a successful program of instruc­

tion in farm mechanics, there seems to be no best combination of courses; 

(3) college courses taken in farm mechanics by prospective teachers of 

vocational agriculture and secondary school curriculums of vocational 

agriculture should be evaluated in the light of the mechanical jobs 

farmers are actually performing; (4) since farmers in general are per­

forming the same types of farm mechanics activities, a standardized 

course with standardized instructional materials could be developed to 

teach the basic essential subject-matter and skills; (5) more instruc­

tional emphasis should be placed upon farm power and machinery, farm 

building and other structures and farm electrification by secondary 

schools and colleges; (6) more instructional emphasis should be placed 

on the planning, equipping and using farm shops by teacher educators 

and teachers of vocational agriculture; (7) increased attention should 

be given to the aspects of managerial instruction in vocational agri­

culture and teacher education courses in farm mechanics and (8) either 

teachers of vocational agriculture and teacher educators are more ad­

vanced in their thinking concerning the farm mechanics ·needs of 

farmers than commercial people or they are not ·fully cognizant of the 

farm mechanics activities that farmers are doing or have need of doing. 



CHAPTER III 

DESIGN OF THE STUDY 

The purpose of this chapter is to describe the procedure used in 

conducting this study. The description will include the statement of 

problems and hypotheses under investigation, a description of the 

samples involved, procedures and methods used in obtaining data and 

the statistical techniques used in the analysis of the data. 

The Null Hypotheses 

For the purposes of statistical inference a hypothesis may be de-

fined as a tentative assumption, stated as a generalization. The 

hypothesis to be tested by the researcher must be rigorous and exact; 

it must have testability. In other words, its content must be capable 

of being refuted if it is to have a scientific meaning. This type of 

hypothesis is known in research as the "null hypothesis" and is a 

useful tool in testing the significance of differences. 

In the languag~ of the researcher the hypothesis may be expressed 

in several ways, but in its usual null form asserts that there is no 

true difference between two population means under comparison except 

those arising from chance'factors. This type of statement constitutes 
. ' 
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a challenge; and the function of the research is to give the facts a 

chance to refute this challenge. 1 

Problems Investigated and Hypotheses Tested 

The major problem of this study was to provide a comparatiV-e 

appraisal of farm mechanics instruction in farm power and machinery, 

farm buildings and other structures and farm electrification for 

secondary school departments of vocational agriculture and undergraduate 

teacher education programs in institutions of higher education. 

The following problems were investigated and null hypotheses 

tested in an attempt to resolve the central problem of this study: 

A. To what extent are selected mechanical and managerial activities 

being performed on farms by selected farm operators in: 

1. farm power and machinery, 

2. farm buildings and other structures and 

3. farm electrification? 

B. There is no significant difference in the following characteristics 

for those farm operators who perform selected mechanical and mana-

gerial activities and those who do not: 

1. age, 

2. formal education, 

3, degree of participation in secondary school vocational 

agriculture, 

4. degree of farming experience, 

5. degree of on=the=farm employment, 

1Henry E. Garrett. Statistics ill Psychology~ Education, 
(New York, 1958), pp. 213. 
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6, size of farm operation in total acres, 

7, investment in farm power and machinery and 

8, investment in farm buildings and other structures. 

C. To what extent do farm operators recognize themselves as qualified 

and not qualified to perform certain selected mechanical and mana­

gerial activities in: 

1. farm power and machinery, 

2. farm buildings and other structures and 

J. farm electrification? 

D. There is no significant difference in the following characteristics 

for those farm operators recognizing themselves as qualified and 

those recognizing themselves as not qualified to perform selected 

mechanical and managerial activities: 

1. age, 

2. formal education, 

3. degree of participation in secondary school vocational 

agriculture and 

4. degree of farming experience • ., 

E. There is no significant difference in the following characteristics 

among those farm operators who expressed a high and those who ex­

pressed a medium to low relative value for farmer acquisition and 

use of selected mechanical and managerial activities: 

1. age, 

2. formal education, 

J. degree of participation in secondary school vocational 

agriculture, 

4. degree of farming experience, 
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.5. degree of on=the-fa,;-m employment, 

6. size of farm operation in total acres, 

7. investment in farm power and machinery and 

8. investment in fa.rm buildings and other structures. 

No significant differen9es exist between the nature and extent of 

instructional programs of vocational agriculture departments that 

offer three and four year secondary school programs with regard to: 

1. number of instr~ctional periods allotted to farm mechanics 

in the secondary school program, 

2. number of clock hours of out ... of-school instruction allotted 

to all agricultural problem areas during time series classes, 

3. number of clock hours of out-of-school instruction allotted 

to farm mechanics during time series classes, 

4. number of total instructional periods allotted to instruction 

in the three selected curriculum areas in the secondary school 

program, 

.5. number of instructional periods allotted to farm power and 

machinery in the secondary school program, 

6. number of instructional periods allotted to farm building and 

other structures in the secondary school programs, 

?. number of instructional periods allotted to farm electrifi­

cation in the secondary school program, 

8. number of total clock hours spent by the teacher of vocational 

agriculture in providing out-of-school instruction in the 

three selected curriculum areas during time series classes 

and on-the-farm instruction, 
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9. number of clock hours spent by the teacher of vocational 

agriculture in providing out-of-school instruction in farm 

power and machinery during time series classes and on-the-farm 

instruction, 

10. number of cloc~ hours spent by the teacher of vocational 

agriculture in providing out=of=school instruction in farm 

buildings and other structures during time series classes and 

on-the-farm instruction, 

11. number of clock hours spent by the teacher of vocational 

agriculture in providing out=of-school instruction in farm 

electrification during time series classes and on~the-farm 

instruction, 

12. number of instructional periods allotted to selected units in 

the areas of farm power and machinery, farm buildings and 

other structures and farm electrification in the secondary 

school program and 

13. number of clock hours spent by the teacher of vocational 

agriculture in providing out=of=school instruction in selected 

units or activities in the areas of farm power and machinery, 

farm buildings and other structures and farm electrification 

during time series classes and on-the=farm instruction. 

G. To what extent are institutions of higher education providing 

instruction in undergraduate teacher education programs in the 

areas of: 

1. farm power and machinery, 

2. farm buildings and other structures and 

3. farm electrification? 
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H. To what extent do differences exist between the expressions of farm 

operators, teachers of vocational agriculture, teacher educators 

and commercial educ.ational rep;-ea~nctatives as to the relative value 

for farmer acquisition and use of selected mechanical and managerial 

activities in the areas of: 

1. farm power and machinery, 

2. farm buildings and other structures and 

3. farm electrification? 

The Sample 

This study recognized and accepted the assumption that there is no 

ultimate authority on what should be included in the farm mechanics 

curriculum; therefore several different samples were involved in the 

study. It was felt that such a design would provide the most unbiased 

estimate of possible curriculum content in the three areas under study. 

The samples involved in this study were teachers of vocational agri-

culture, farm operators, teacher educato,:,s.·, and commercial educational 

representatives.2 

A total of one hundred teachers ·were selected from the mailing 

list of Alabama Teachers of Vocational Agriculture. To assure a geo-

graphical distribution throughout the state twenty teachers were chosen 

at random from each of the five supervisory districts. These were simple 

random samples drawn through the use of random sampling table numbers.3 

2see definitions Page''?o 

3Herbert Arkin and Raymond Colton. Tables £.2£. Statisticians, 
(New York, 1950), PP• 142. 
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The farm operators par~icipating in this study were selected by 

the teachers of vocational agriculture participating in the study. 

Each teacher was requested to interview two full-time and one part-time 

operator living within his respective school service area. It was 

further requested that the teachers interview only those operators 

that they considered progressive and dependent upon the farm for a 

substantial proportion of their livelihood. It was felt that the sample 

should include only progressive operators if data obtained were to be 

of value in determining possible directions to be taken in planning 

the secondary school curriculum of vocational agriculture and teacher 

education courses in institutions of higher education. 

All teacher educators involved were staff members of either Auburn 

University, Alabama Agricultural and Mechani.cal College or Tuskegee 

Institute, and included only those directly participating in the farm 

mechanics training of teachers of vocational agriculture. 

The sample of commercial educational representatives consisted of 

forty-two persons employed by twenty=four commercial companies or 

agencies operating in Alabama. The representatives were employed by 

the: Allis-Chalmers Manufacturing Company, John Deere and Company, 

Ford Tractor Company, International Harvester Company~ J. I. Case 

Company, Massey-Ferguson Company, New Holland Machine Company, New Idea 

Equipment Company and Oliver Corporation in farm power and machinery; 

American Wood Preservers Institute, American Zinc Institute, Butler 

Manufacturing Company, Douglas Fir Plywood Association, F. E. Meyers 

and Brothers Company, Goulds Pumps Incorporation, Portland Cement 

Association, Republic Steel Corporation, Reynolds Farm Institute, 

Southern Pine Association, Stran=Steel Corporation and United States 
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Steel Corporation in farm buildings and other structures and Alabama 

Rural Electrification Association, Alabama Power Company and Tennessee 

Valley Authority in farm electrification. 

Collection and Analysis of Oata 

Data for this study were collected by questionnaire, checklist, 

and interview techniques. These techniques were used for the following 

reasons: 

1. Data to be secured were from varied and widely scattered 

sources. 

2. Investigator could not readily see personally all of the 

people from whom responses were desired. 

3. Questionnaire, checklist and interview schedules would tend 

to standardize and objectify responses. 

4. Farm operators were interviewed by teachers to clear up any 

ambiguous questions in the schedule and to safe guard against 

fragmentary returns. 

Tentative instruments for collecting the data were formulated and 

distributed to selected farmers, teachers of vocational agriculture and 

teacher educators in Oklahoma and Alabama for the purposes of (1) 

identifying strengths and weaknesses; (2) checking the time required 

to respond; (3) studying the procedure for completing questionnaires, 

checklists and administering interviews with the schedule and (4) 

checking clarity and communications. 

After the questionnaires and checklist were brought to the final 

form, they were mailed out to the teachers of vocational agriculture, 
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and commercial educational representatives. 4 Upon receipt of the re­

turned questionnaire from a teacher of vocational agriculture, he was 

then sent three copies of the final schedule to be used in interviewing 

farmers.5 

After data were obt~ined and tabulated, they were then subjected 

.to both statistical and non ... statistical techniques. The 11 t 11 test 

and analysis of variance statistical techniques were used in the 

testing of the formulated null hypotheses. The level of significance 

required for the rejection of a null hypotheses was set at the five per 

cent level. 

Relationship of the 11 t 11 Test to Analysis of Variance 

The use of analysis of variance for the comparison of two groups, 

which was the case in this study, is mathematically identical with the 

variance .in arriving at a t~value. The reason for using the analysis 

of variance rather than the t.test in part of the analysis of data was 

so that a test of significance differences could be provided between 

two groups and eight sets of means simultaneously with a digital 

computator. If desire4, the value oft can be obtained from the analysis 

by extracting the square root of the resulting F-value. 

4see Appendixes A, B=l, :S...2, B=3, C=l, C-2 and C=J. 

5see Appendix D. 
·• 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF DATA 

Data presented in this chapter were obtained from 228 selected 

farm operators, ninety-two randomly selected teachers of vocational 

agriculture, seven teacher educators, and twenty-four commercial 

educational representatives throughout the state of Alabama. 

After data were sepured through the previously outlined pro­

cedures and techniques, data were tabulated and analyzed by appropriate 

non-statistical and statistical techniques in order to determine the 

nature and extent of findings. 

In the tabular presentation of data, two asterisks(**) immedi­

ately after statistical values indicate a statistical difference which 

is highly significant, or significant at the one per cent level. One 

asterisk(*) appearing after statistical values is indicative of a 

significant difference at the five per cent level. When no asterisk 

appears, this indicates that the difference, if any, was possibly due 

to chance • 

. As previously stated, the five per cent level of significance was 

selected for the study. When statistical treatments conf~rmed that 

differences did not exist at the five per cent level of significance, 

the null hypotheses relative to the selected activities were accepted. 

28 



Selected Mechanical and Managerial Activities Performed 
on Farms in Farm Power and Machinery, 
Farm Buildings and Other Structures 

and Farm Electrification 
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One of the many pertinent factors to be considered in determining 

what training should be given to present and prospective farmers is 

to determine what farm mechanics activities are now being performed 

by farmers. It was believed that this data would be of value in 

developing farm mechanics programs for the secondary school as well as 

being useful in planning courses for preparing teachers of vocational 

agriculture. It was believed that a study of certain phases of 

activities performed by successful farmers would constitute one valid 

approach. 

This section is devoted to an analysis of two groups of data 

secured from 228 successful farm operators selected by ninety-two 

teachers of vocational agriculture. These data include: (1) selected 

farm mechanics activities performed on farms and (2) whether or not 

these activities were performed by the farmer operators. 

The da'Ul: shown in Table I indicate that twenty-one of the twenty= 

nine selected activities in farm power and machinery were reported as 

performed on over fifty per cent of the 228 farms. Only four of the 

activities were performed on less than forty per cent of the farms. 

Of the twenty~nine activities performed on the farms, twenty-eight 

were performed by fifty per cent or more of the operators. Nine of 

the activities performed were not performed by thirty per cent or more 

of the operators. 



TABIE I 

SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES PERFORMED IN 
FARM PCMER AND MACHINERY 

Farms included in 
survey reporting Farms reEorting Eerformance 
:eerformance ~ o:eerator Not b;I o:eerators 

Activities Number Per cent Number Per cent Number Per cent 

Determining the cost involved 
in owning and operating farm 
machinery 119 .52.19 88 73.94 31 26.06 

Determining the power, labor 
and machinery requirement 
for a farm enterprise 106 46.49 82 77.35 24 22.65 

Determining the capacity of 
farm machinery 110 48.24 93 84.54 17 15.46 

Planning a machinery replace-
ment program 95 41.66 84 88.42 ll 23.16 

Selection of tractor fuels and 
lubricants 208 91.23 199 95.67 9 4.33 

Tractor preventative 
maintenance 225 98.68 222 98.66 3 1.34 

Servicing an ignition system 186 81.57 145 77.95 41 22.05 

Servicing a fuel system 199 87.28 167 83.91 32 16.09 
\.,J 

Servicing a coaling system 198 86.84 182 91.91 16 8.09 0 



TABLE I (continued) 

Farms included in 
survey reporting Farms reEortin~ Eerformance 
;eerformance ~ OJ2erator Not bz o:eerato.rs 

Activities Number Per cent Number Per cent Number Per cent 

Adjusting a tractor clutch 181 79.38 138 76.24 43 23.76 

Replacing a tractor clutch 151 66.22 92 60.92 59 39.08 

Adjusting tractor brakes 197 86.40 176 89.34 21 10.66 

Replacing tractor brakes 167 73.24 113 67.66 .54 32.34 

Adjusting engine valve tappets 124 54.38 66 53.22 58 46.78 

Diagnosing and making minor 
machinery and equipment 
repairs 203 89.03 181 89.16 22 10.84 

Diagnosing the needs for major 
machinery and equipment 
repair 1.56 68.42 124 79.49 32 20.51 

Complete tractor or power 
unit engine overhaul 92 40.35 45 48.91 47 51.09 

Complete one cylinder engine 
overhaul 68 29.82 37 54.41 31 45.59 

Complete overhaul of fal"Iil. machinery 152 66.66 128 84.21 24 15.79 

Using the arc welder 148 64.91 87 58.78 61 41.22 
\..,.) ...... 

Using the oxyacetylene welder 128 56.14 67 .52.34 61 47.66 



Activities 

Painting farm machinery 

Setting up farm machinery 

Adjusting farm machinery under 
field conditions 

Calculating pulley speeds 

Constructing labor=sav::tng 
equipment 

Calibrating power sprayers 

Calibrating planters and 
seeding drills 

Hardsurfa.cing plow~sha:res 
and cultivator sweeps 

TABLE I (continued) 

Farms included in 
survey reporting Farms reEorting Eerformance 
;eerformance :!2;y: operator Not by o:eerators 
Number Per cent Number Per cent Number Per cent 

>01..;;~·:_;;j.:-,.::-·--- =--~ - -~ ·~ :--<··::;.·· - - 0 

161 70.61 153 9.5.03 8 4.97 

212 92.99 208 98.ll 4 1.89 

214 93.86 210 98.13 4 1.87 

79 34.64 59 74.68 20 25.32 

127 55.70 122 96.06 5 3.94 

86 37.71 59 68.60 27 31.40 

173 75.87 166 95.95 7 4.05 

90 39.47 53 58.88 37 41.12 

'v,) 
N 



TABLE II 

SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES PERFORMED IN 
FARM BUILDINGS AND OTHER STRUCTURES. 

Farms included in. · 
survey reporting Farms reEortin~ Eerform.ance 
;eerfo:rmance !!2: o;eerator Not bi o;eerators 

Activities Number Per cent Numbet• - Per cent Number Per cent 

Sketching and drawing 123 53.94 86 69.91 37 30.09 

Reading blue prints and detail 
drawings 102 44.73 73 71.56 29 28.44 

Determining building requirements 
_ for animals and crops 154 67.54 137 88.96 17 11.04 

Maintaining and improving farm 
buildings· 183 80.26 165 90.16 18 9.84 

Figuring bill of materials and 
other building cost 157 68.85 144 91. 71 · _ 13 8.29 

Selecting lumber and other 
building materials 174 76.31 160 91.95 14 8.05 

Constructing farm buildings 165 72.36 145 87.88 20 12.12 

Treating lumber and other wood 
materials 118 51.75 97 82.20 21 17.80 

Paints and painting 145 63.59 132 91.03 13 8.97 
\,J 

Constructing pole type \,J 

buildings 120 52.63 99 82.50 21 17.50 



TABLE II (continued) 

Farms included in 
survey reporting Farms re:eorting Eerformance 
;eerformance ~ o:eerator Not bi OEerators 

Activities Number Per cent Number Per cent Number Per cent 

Constructing concrete forms 139 60.96 118 84.89 21 15.11 

Determining concrete mixtures 128 56.14 99 77.34 29 22.66 

Determining amounts of concrete 
needed 1.30 57.01 103 79.23 27 20.77 

Mixing concrete on the farm 141 61.84 125 84.65 16 11.3.5 

Using concrete-blocks and 
other masonry materials 140 61.40 105 75.00 35 2.5.00 

Planning a water system 183 80.26 1.52 83.06 31 16.94 

Selecting a farm water pump 180 78.94 131 72.78 49 27.22 

Installing a water pump 189 82.89 117 61.90 72 38.10 

Installing a farm home 
plumbing system 175 76.75 79 45.14 96 54.86 

Installing other farm plumbing 168 73.68 124 73.80 44 26.20 

Maintaining and repairing 
farm plumbing 194 85.09 168 86.60 26 13.40 

\..,.) 

~ 



Activities 

Constructing and maintaining 
farm fences and gates 

Planning a farm home sewage 
system 

Installing a farm home sewage 
system 

TABLE II (continued) 

Farms included in 
survey reporting 
:Q.erformance 
Number Per cent 

228 100.00 

175 76.75 

174 76.31 

Farms reporting ~er:f'ormance 
By operator Not by operators 

Number Pe~ cent Numb~r Per cent 

228 100.00 0 .oo 

78 44o.57 97 55.43 

66 37.93 108 62.07 

\..,v 
\J'l 
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It should be noted that the activities of a managerial nature and 

the mechanical activities requiring specialized skills were performed to 

a lesser degree on the farms and to a lesser degree by the farm operators. 

As indicated in Table II, eighteen of the twenty-four activities 

included in farm building and other structures were performed on sixty 

per cent or more of the farms. Only one activity was performed on less 

than fifty per cent of the 22.8 farms reporting. 

Of the activities performed, only three were performed by less than 

fifty per cent of the farm operators. Twenty of the twenty-one were 

performed by sixty per cent or more of the operators. Four activities 

performed were not performed by thirty per cent or more of the operators. 

A study of Table III~eafu.; that twelve of the seventeen selected 
:•,.r:", 

activities in farm electrification were performed on fifty per cent or 

more of the 228 reporting farms. Only two of the activities were per= 

formed on less than thirty per cent of the farms. 

Of the seventeen activities performed on the farms, twelve were 

performed by fifty per cent or more of the operators. It should be 

noted that these twelve activities, in general, are the same twelve 

activities performed on a majority of the farms. Eleven of the 

activities performed were not performed by thirty per cent or more of 

the operators. 



TABLE III 

SELECTED MECHANICAL AND MANAGERIAL.ACTIVITIES PERFORMED IN 
FARM ELECTRIFICATION 

Farms included in 
survey reporting Farms reEorting Eerformance 
;eerformance ~ o;eerator Not b;z: o;eerators 

Activities Number Per cent Number Per cent·· Number Per cent 

Planning an electrical wiring 
system 154 67.54 66 42.85 88 57.15 

Figuring an electrical system 
. load 129 56.57 52 40.31 77 59.69 

Selecting electrical wiring 
materials 145 63.59 75 51.72 70 48.28 

Planning an exterior distribution 
system 104 45.61 45 43.27 59 56.73 

Selecting lighting equipment 156 68.42 131 83.97 25 16.03 

Installing a wiring system for 
136 59.64 66.92 the farm home 45 33.08 91 

Maintaining a farm home wiring 
system 177 77.63 138 77.96 39 22.04 

Installing and maintaining other 
farm wiring systems 144 63.15 109 75.69 35 24.31 

Selecting electrical motors 129 56.57 90 69.76 39 30.24 \.,J 
--'SJ 



Activities 

· _Servicing electric motors 

Reconditioning electric motors 

Selecting electrical home 
appliances 

Selecting electrical heating 
systems 

Servicing electrical home 
appliances 

Servicing and repairing 
electrical heating systems 

Selecting electrical equipment 
for a specific farm enter-
prise 

Diagnosing electrical system 
failures and safety 
hazards 

TABLE III (continued) 

Farms included in 
survey reporting Firms reEorting :eerforma.nce 
;eerformance ~ o:eerator Not bz o;eerators 
Number Per cent Number Per cent Number Per cent 

107 46.92 74 69.15 33 30.85 

61 26.75 4 6.55 57 93.45 

185 81.14 149 80 • .54 36 19.46 

79 34 .. 64 50 63.29 29 36.71 

134 58.77 90 67.16 44 32.84 

53 23.24 26 49.05 27 50.95 

127 55.70 102 80.31 25 19.69 

169 74.12 134 79.28 35 20.72 

w 
(X) 



Personal Characteristics and Economic Conditions of Farm 
Operators Performing and Not Performing Selected 

Mechanical and Managerial Activities in Farm 
Power and Machinery 

There is a common assumption among agricultural educators that 

39 

certain personal characteristics and economic conditions are associated 

with whether or not farm operators perform the mechanical and managerial 

farm mechanics activities conducted on their farms. Data analyzed in 

this section regarding personal characteristics and economic conditions 

of farm operators performing and not performing selected activities 

in farm power and machinery include: (1) age of operators, (2) level 

of formal education, (3) years of vocational agriculture instruction 

received while attending secondary school, (4) years of farming exper-

ience,. (5) days of annual on-the=farm employment, (6) total acres in 

the farm operation and(?) current investment in farm.power and machinery. 

Data presented in Table IV indicate, in general, that no apparent 
r 

pattern existed with regard to age and the selected activities per-

formed and not performed by the selected farm operators in farm power 

and machinery. In referring to the table it is found that highly 

significant differences exist between the mean ages of those operators 

performing and not performing four of the sixteen selected activities. 

' Therefore, the null hypothesis relative to the four activities was 

rejected. 

It is observed in Table V that highly significant differences 

exist between the mean levels of education for those operators per= 

forming and not performing three of the sixteen selected activities in 

farm power and machinery. Of the three significant activities, two 

reflect higher mean l,evels in favor of the non=performing group. The 

null hypothesis relative to the three activities was rejected, 
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TABLE IV 

MEAN AGES OF FARM OPERATORS PERFORMING AND NOT PERFORMING SELECTED 
MECHANICAL AND MANAGERIAL ACTIVITIES IN FARM POWER AND MACHINERY 

0Eerators F-value of 
Performin!:1j Not :eerformin~ difference 
Num.;;;-Mean .. ,, 

Num- Mean between 
Activities ber years ber years µieans 

Determining cost involved in 
owning and operating 
machinery 88 41.40 31 42.19 .94 

Determining power, labor and 
machinery requirement for 

41.98 24 43 • .58 a farm enterprise 82 .27 

Determining capacity of farm 
machinery 93 43.03 17 43.12 .oo 

Planning a machinery replace-
ment program 84 43.87 11 47.36 7.24** 

Servicing an ignition system 14.5 41.61 41 39 • .51 • 8.5 

Servicing a fuel system 167 41.0.5 32 40.63 .03 

Replacing a tractor clutch 92 41.66 .59 37.9.5 3)33** 

Replacing a tractor brakes 113 42.2.5 .54 38.33 3.72** 

Adjusting engine tappets 66 43 • .56 .58 40.90 .1.5 

Complete tractor or power unit 
overhaul 4.5 43,.58 47 42.09 .03 

One cylinder engine overhaul 37 42.0.5 31 41.90 .oo 

Arc welding 87 37.80 61 41.89 .36 

Oxyacetylene welding 67 36.24 61 41.84 .5,87** 

Calculating pulley speeds .59 41..59 20 41.90- .09 

Calibrating power sprayers .59 41.92 27 41..59 .01 

Hardsurfacing plow-shares .53 37.13 37 39.92 1.24 

**Significant at the one per cent level 
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TABLE V 

MEAN YEARS OF FORMAL EDUCATION ATTAINED BY FARM OPERATORS PERFORMING 
AND NOT PERFORMING SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES 

IN FARM POWER AND MACHINERY 

Qeerators F-value of 
Pei~fo:rming Not ;eerforming difference 
Num.= Mean Num~ Mean between 

Activities ber years ber years means 

Determining cost.involved.in 
owning and operating 
machinery 88 11.85 31 11.35 .10 

Determining power, labor and 
machinery requirement for 
a farm enterprise 82 11.77 24 9.83 1.27 

Determining capacity of farm 
machinery 93 11.70 17 10.76 .24 

Planning a machinery replactp:-
84 9.36 ment program 10 • .57 11 1.59 

Servicing an ignition system 145 11.32 41 10.68 .J8 

Servicing a fuel system 167 11.33 32 11.06 .06 

Replacing a tractor clutch 92 11.34 59 11.27 .OJ 

Replacing tractor brakes 113 11.04 54 11.39 .12 

Adjusting engine tappe~s 66 11.30 58 11.09 .29 

Complete tractor or power 
unit overhaul 45 10.07 47 11.02 2.28** 

One cylinder engine overhaul 37 10.41 31 11.71 4.63** 

Arc welding 87 12.36 61 10.89 .20 

Oxyacetylene welding 67 12.60 61 11.03 1.83** 

Calculating pulley speeds 59 12.19 20 10.75 .42 

Calibrating power sprayers 59 11.14 27 11.56 .33 

Hardsurfacing pl'ow=shares 53 11.25 37 11.86 1.04 

**Significant at one per cent level 
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TABLE VI 

MEAN YEARS OF SECONDARY SCHOOL VOCATIONAL AGRICULTURE INSTRUCTION 
RECEIVED BY FARM OPERATORS PERFORMING AND NOT PERFORMING 

SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES IN 
FARM POWER AND MACHINERY 

Q:eerators F-value of 
Performing Not 12erforming difference 
Num- Mean Num- Mean between 

Activities ber years ber years means 

Determining cost involved in 
owning and operating 
machinery 88 1.74 31 .74 9,69** 

Determining power, labor and 
machinery requirement for a 
farm enterprise 82 1.55 24 1.04 .19 

Determining capacity of farm 
machinery 93 1.37 17 1..53 .17 

Planning a machinery replace-
ment program 84 1..51 11 .4.5 5,01** 

Servicing an ignition system 14.5 1.48 41 1.34 .25 

Servicing a fuel system 167 1. .52 32 1..53 .00 

Replacing a tractor clutch 92 1.37 .59 1 • .56 ,53 

Replacing tractor brakes 113 1.34 54 1..57 .87 

Adjusting engine tappets 66 1.47 .58 1.31 .34 

Complete tractor or power 
unit overhaul 45 1.24 47 1.49 • 5.5 

One cylinder engine overhual 37 1.38 31 1..58 .30 

Arc welding 87 1.76 61 1.36 2,33** 

Oxyacetylene welding 67 1.78 61 1.44 1.41* 

Calcuating pulley speeds 59 1..58 20 1.20 ,83 

Calibrating power s~rayers .59 1.69 27 1.48 .33 

Hardsurfacing plow=shares 53 1.55 37 2.00 1.82** 

*Significant at five per cent level 
**Significant at. one per cent level 
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Table VI indicates higher mean years of vocational agriculture in= 

struction received in secondary school for the operator performed group 

in nine of the sixteen selected activities in farm power and machinery. 

In general, these activities were either managerial in nature or require 

a high degree of mechanical competency. Of the nine activities; five 

show a significant difference between the means of' the two groups. 

Four of the significant activities reflect a high mean in favor of the 

operator performed group. The null hypothesis relative to the five 

significant activities was rejected. 

The data in Table VII indicate that the less experience# farm 

operators were performing managerial activities whereas the more ex­

perienced operators were using the services of others to perform the 

activities in the area of farm power and machinery. However, of the 

sixteen selected activities a significant difference existed between the 

means of the two groups for only two activities; consequently, the null 

hypothesis relative to the two activities was rejected. 

Data presented in Table VIII show with one exception, that the 

farm operators with the largest number days of annual on-the-farm 

employment performed the :farm mechanics activities in farm power and 

machinery conducted on their farms. Of the sixteen selected activities, 

ten show a highly significant difference between the means of the two 

groups. In each case the larger mean is in favor of the operator 

performed group. Therefore, the null hypothesis relative to the ten 

activities was rejected. 
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TABLE VII 

MEAN YEARS OF FARMING EXPERIENCE COMPLETED BY FARM OPERATORS PERFORMING 
AND NOT PERFORMING SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES 

IN FARM POWER AND MACHINERY 

O:eerators F-value of 
Performing Not ;eerforming difference 
Num- Mean Num- Mean between 

Activities ber years ber years means 

Determining cost involved in 
owning and operating 
machinery 88 23.69 31 24.87 .01 

Determining power, labor and 
machinery requirement for 

26.21 a farm enterprise 82 23.72 24 1.27 

Determining capacity of farm 
24.31 26.59 machinery 93 17 ,39 

Planning a machinery replace-
ment program 84 2.5.82 11 33.91 .33 

Servicing an ignition system 145 23.19 41 21.71 .40 

Servicing a fuel system 167 22.41 32 ~3.16 ,90 

Replacing a tractor clutch 92 24,3.5 .59 19.44 5.78** 

Replacing tractor brakes 113 24.38 54 20.37 .JS 

Adjusting engine tappets 66 24.?4 58 22.81 ,78 

Complete tractor or power 
unit overhaul 45 26.36 47 23.57 .13 

One cylinder engine overhaul 37 24.59 31 23.52 .14 

Arc welding 87 19.62 61 23.80 .38 

Oxyacetylene welding 67 18.01 61 23.77 6.28** 

Calculating pulley speeds .59 22.81 20 22.50 .06 

Calibrating power sprayers 59 23.32 27 22.44 .97 

Hardsurfacing plow-shares 53 19.02 37 19.97 .04 

**Significant at one per cent level 
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TABLE VIII 

MEAN DAYS OF ANNUAL ON-THE.-FARM EMPLOnrn:NT FOR FARM OPERATORS 
PERFORM:(NG AND NOT PERFORMING SELECTED MECHANICAL AND 

MANAGERIAL ACTIVITIES IN ··FARM POWER AND MACHINERY 

O:ee.rators F-value of 
Performin~ Not :eerformin~ difference 
Num= Mean Num~ Mean between 

Activities bar days ber days means 

Determining cost involved in 
owning and operating 
machinery 88 223.05 21 118.87 2.04** 

Determining power, labor and 
machinery requirement for a 
farm enterprise 82 223.76 24 176.2.5 3.18** 

Determining capacity of farm 
machinery 93 227 • .56 17 220 • .59 .oo 

Planning a machinery replace-
ment program 84 2.51.61 11 197.27 3.29** 

Servicing an ignition system 14.5 223.14 41 166.71 8.12** 

Servicing a fuel system 167 216.26 32 16.5.31 6 • .5.5** 

Replacing a tractor clutch 92 223.48 .59 186.69 3 • .50** 

Replacing tractor brakes · 113 226.88 54 176.20 7.38** 

Adjusting engine tappets 66 237.95 .58 186.9.5 6.18** 

Complete tractor or power 
unit overhaul 45 208.78 47 217.13 .02 

One cylinder engine overhaul 37 216.08 31 199.35 .32 

Arc welding 87 217 • .59 61 192.05 .17 

Oxyacetylene welding 67 220 • .52 61 190.25 2.14** 

Calculating pulley speeds .59 226.61 20 213.00 .23 

Calibrating power sprayers 59 249.71 27 196.22 .5.54** 

Hardsurfacing plow-shares 53 221.17 37 207.03 .33 

**Significant at one per cent level 



It is shown in Table IX that the larger farm operators performed 

the selected activities in farm power and machinery conducted on their 

farms.. Of the sixteen selected activities, eight reflect a highly 

significant difference between the means of the two groups; thus, the 

null hypothesis relative to the eight activities was rejected. 

The data presented in Table X reflect that the farm operators 

with the larger investments in farm power and machinery performed the 

activities conducted on their farms. Of the sixteen selected activities, 

six show a highly significant difference between the means of the two 

groups with a high mean in favor of the operator performed group; 

consequently, the null hypothesis relative to six activities was rejected. 
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TABLE IX 

MEAN TOTAL ACRES IN FARM OPERATION.OF THOSE FARM OPERATORS 
PERFORMING AND NOT PERFORMING SELECTED MECHANICAL AND 

MANAGERIAL ACTIVITIES IN FARM POWER AND MACHINERY 

O:eerators F-value of 
Performing Not :eerforming difference 
Num= Mean Num- Mean between 

Activities ber acres ber acres means 

Determining cost involved in 
owning and operating 
machinery 88 270.67 31 158.6.5 7.60** 

Determining power, labor and 
machinery requirement for 
a farm enterprise 82 282.78 24 204.42 2.81** 

Determining capacity of farm 
machi~ery 93 270.04 17 209 .29 1 • .54** 

Planning a machinery replace-
ment program 84 233.27 11 196.36 • .54 

Servicing an ignition system 14.5 232.46 41 194.39 1.44 

Servicing a fuel system 167 229.02 32 204.22 • .50 

Replacing a tractor clutch 92 262.88 .59 202.59 4.4.5 

Replacing tractor brakes 113 2.58.22 54 201.76 3.61** 

Adjusting engine tappets 66 276.39 58 184 • .59 5.79** 

Complete tractor or power 
unit overhaul 4.5 262.67 47 199.36 .38 

One cylinder engine overhaul 37 200.84 31 224.06 • .56 

Arc welding 87 243.33 61 182.23 5.34** 

Oxyacetylene welding 67 252.2.5 61 170.84 9.74** 

Calculating pulley sp~eds .59 220 • .56 20 199.30 .22 

Calibrating power sprayers .59 262.88 27 179.26 4.38** 

Hardsurfacing plow-shares 53 236.11 37 228.05 • .50 

**Significant at one per cent level 
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TABLE X 

MEAN HUNDRED DOLLARS OF CURRENT INVESTMENT IN FARM POWER AND 
MACHINERY OF THOSE FARM OPERATORS PERFORMING AND NOT 

PERFORMING SELECTED MECHANICAL AND MANAGERIAL 
ACTIVITIES IN FARM POWER AND MACHINERY 

Performing 
Num- Mean 
ber dollars 

F-value of 
Not performing difference 
Num- Mean between 

Activities ber dollars means 

Determining cost involved in 
owning and operating 
machinery 88 8,900 31 

Determining power, labor and 
machinery requirement for 
a farm enterprise 82 9,100 24 

Determining capacity of farm 
machinery 93 8,900 17 

Planning a machinery replace-
ment program 84 9,400 11 

Servicing an ignition system 145 8,100 41 

Servicing a fuel system 167 8,100 32 

Replacing a tractor clutch 92 9,000 59 

Replacing tractor brakes 113 8,300 54 

Adjusting engine tappets 66 9,700 58 

Complete tractor or power 
unit overhaul 45 9,500 47 

One cylinder engine overhaul 37 7,700 31 

Arc welding 87 9,200 61 

Oxyacetylene welding 67 9,200 61 

Calculating pulley speeds 59 8,800 20 

Calibrating power sprayers 59 10,400 27 

Hardsurfacing plow-shares 53 9, 000 37 

* Significant at five per cent level 
**Significant at one per cent level 

6,900 

7,600 

8,400 

7,800 

7,000 

7,300 

7,200 

7,300 

7,000 

7,400 

8,500 

6,200 

6,300 

7,300 

6,300 

7,500 

2.84** 

1.24 

.55 

7.76** 

1.06 

.48 

.36 

1.17 

6.94** 
' 

.30 

.32 

1.16 

9.00** 

.83 

9.53** 

1.69* 



Personal Characteristics and Economic Conditions of Farm Operators 
Performing and Not Performing Selected Mechanical and 

Managerial Activities in Farm Buildings 
and Other Structures · 

Data analyzed in this section regarding personal characteristics 

and economic conditions of farm operators performing and not performing 

selected activities in farm buildings and other structures include: 

(1) age of operators, ·(2) level of formal education, (3) years of 

vocational agriculture instruction received while attending secondary 

school, (4) years of farming experience, (5) days of annual on-the-farm 

employment, (6) total acres in the farm operation and (7) curren~ in-

vestment in farm buildings and other structures. 

The data in Table XI indicate that no pattern existed with regard 

to age and the performance and non-performance of the activities by the 

selected farm operators in farm buildings and other structures. It is 

observed that highly significant differences e4ist between the means of 

the groups for three of the eleven activities; thus, the .null hypothesis 

relative to the three activities was rejected. 

In referring to Table XII it is found that significant differences 

exist between the mean levels of education for those operators performing 

and not performing thre.e of the eleifen selected acti vi ties in farm 

buildings and other structures. All three of the activities reflect 

higher means in favor of the operator performed group. Therefore, the 

null hypothesis relative to the three activities was rejected. 

It is shown in Table XIII that higher mean years of vocational 

agriculture instruction received in secondary school exist in favor of 

the operator performed group for nine of the eleven selected activities~ 

in farm buildings and other structures6 Of these nine activities, 
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TABLE XI 

MEAN AGES OF FARM OPERATORS PERFORMING AND NOT PERFORMING SELECTED 
MECHANICAL AND MANAGERIAL ACTIVITIES IN FARM BUILDINGS AND 

OTHER STRUCTURES 

w Opera t2£c?...__ __ _ 
P.~rformin~ Not performing 
Num= Mean Num= Mean 

Activities ber years ber years 

Sketching and drawing 86 38.09 

Reading blue prints and 
detail drawings 73 39.90 

Figuring bill of materials 
and other building cost 144 41.86 

Determining concrete mixtures 99 42.47 

Determining amounts of 
concrete needed 103 41.90 

Using concrete blocks and 
other masonry materials 105 42 .• 01 

Planning a water system 152 39.40 

Installing a farm home 
plumbing system 79 39.71 

Installing other farm 
plumbing 124 39,60 

Planning a farm home sewage 
system 78 41.65 

Installing a farm home sewage 
system 66 41.(;5 

**Significant at one per cent level 

37 39.70 

29 41.38 

13 40.31 

29 39.24 

27 41..52 

35 43.26 

31 44,.55 

96 39,42 

44 41.09 

97 37.98 

108 38.60 

F-value of 
difference 
between 
means 

,43 

.02 

.20 

.1.5 

.oo 

.2.5 

4,39** 

.00 

.05 

3.68** 

2.38** 
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TABLE XII 

MEAN YEARS OF FORMAL EDUCATION ATTAINED BY FARM OPERATORS 
PERFORMING AND NOT PERFORMING SELECTED MECHANICAL AND 

MANAGERIAL ACTIVITIES IN FARM BUILDINGS AND 
OTHER STRUCTURES 

Q:eerators F-value of 
Performing Not ;eerforming difference 
Num- Mean Num-

2 

Mean between 
Activities ber years ber years means 

Sketching and drawing 86 11.26 37 11.35 .30 

Reading blue prints and detail 
drawings 73 11.30 29 10 • .52 .16 

Figuring bill of materials 
and other ~uilding cost 144 11.07 13 11.1.5 .08 

Determining concrete mixtures 99 11.08 29 11.10 .oo 
Determining amounts of concrete 

needed, 103 11.24 27 10.44 1.27* 

Using concrete blocks and 
other masonry materials 10.5 11.44 3.5 10.29 3.63** 

Planning a water system 1.52 11.29 31 9.68 7.63** 

Installing a farm home 
plumbing system 79 11.3.5 96 10.97 .75 

Installing other farm plumbing 124 11.56 44 10.34 .60 

Planning a farm home sewage 
system 78 11.08 97 11.08 .oo 

Installing a farm home sewage 
system 66 11.17 108 11.09 .oo 

* Significant at five per cent level 
**Significant at one per cent level 
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TABLE XIII 

MEAN YEARS OF SECONDARY SCHOOL VOCATIONAL AGRICULTURE INSTRUCTION 
RECEIVED BY FARM OPERATORS PERFORMING AND NOT PERFORMING 

SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES IN FARM 
BUILDINGS AND OTHER STRUCTURES 

.0Eerators F ... value of 
Perform.in~ Ntt Eerformin~ difference 
Num ... Mean 'Num- Mean between 

Activities ber years ber years means 

Sketching and drawing 86 1.88 37 1.35 3.09** 
,. 

~ading blue prints and 
detail drawings 73 1. 7.5 29 1.31 .02 

Figuring bill of materials 
and other building cost 144 1 • .56 13 l.J8 .1.5 

Determining concrete mixtures 99 1 • .59 29 1.41 .90 

Determining amounts of 
concrete needed 103 L.56 27 1.11 l.83* 

Using concrete blocks and 
other masonry materials 10.5 1..59 3.5 1.06 3.22** 

Planning a water system 1.52 1 .. 60 31 1.13 2.10** 

Installing a farm home 
plumbing system 79 1..53 96 L.54 .oo 

Installing other farm 
plumbing 124 1.67 44 1.11 4.31** 

Planning a farm home sewage 
system 78 1.40 97 1..59 .6.5 

Installing a farm home sewage 
system 66 1.29 108 1.6.5 2.24** 

* Significant at five per cent level 
**Significant at one per cent level 
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five: show a highly significant difference between the group means. Of 

the five activities, four reflect a higher mean in favor of the operator 

performed group. Therefore, the null hypothesis relative to the five 

significant activities was rejected. 

Table XIV shows that no apparent pattern existed with regard to 

the factor of farming experience and the performance and non-performance 

of selected activities in farm buildings and other structures by the 

farm operators. qr the eleven selected activities, three show a highly 

significant difference between the means of the groups. Two of the 

significant activities reflect a higher mean in favor of the operator 

performed group. Therefore, the null hypothesis relative to the three 

significant activities was rejected. 

Table XV shows that a significant difference exists between the 

mean number days of on=the-farm employment for those operators per­

forming and not performing two of the eleven selected activities in farm 

buildings and other structures. Therefore, the null hypothesis relative 

to the two activities was rejected. 

The data in Table XVI indicate, in general, that the larger farm 

operators performed the activities in farm building and other structure 

conducted on their farms. Of the eleven selected activities, nine re­

flect a high mean in favor of the operator performed group. However, 

only three of the eleven activities show a significant difference bet­

ween the me.ans. Therefore, the null hypothesis relative to the three 

activities was rejected. 



TABLE XIV 

MEAN YEARS OF FARMING EXPERIENCE COMPLE'l'ED BY FARM OPERATORS 
PERFORMING AND NOT PERFORMING SELECTED MECHANICAL AND 

MANAGERIAL ACTIVITIES IN FARM BUI~DINGS AND 
- OTHER STRUCTURES 

Qeerators F-value of 
Performinel; Not :eerforminel; difference 
Num- Mean Num- Mean between 

Activities ber years ber years means 

Sketching and drawing 86 21.08 37 21.92 .11 

Reading blue prints and 
detail drawings 73 22 • .56 29 24.4.5 .04 

Figuring bill of materials 
and other building cost 144 23.8.5 13 23.08 .04 

Determining concrete mixtures 99 23 • .56 29 23.10 .oo 

Determining amounts of 
concrete needed 103 23.02 27 24.70 .37 

Using concrete blocks and 
other masonry materials 105 22.87 35 2.5.14 .07 

Planning a water system 1.52 21.0.5 31 26 • .52 4.71** 

Installing a farm home 
plumbing system 79 21.63 96 21.00 .oo 

!stalling other farm 
plumbing 124 21.48 44 21.86 .03 

Planning a farm home sewage 
·2.69t*.· system 78 23.18 97 20.01 

Installing a farm home sewage 
system 66 23.00 108 20.4.5 1.64** 

**Significant at one per cent level 
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TABLE XV 

MEAN DAYS OF ANNUAL ON-THE-FARM EMPLOYMENT FOR FARM OPERATORS 
PERFORMING AND NOT PERFORMING SELECTED MECHANICAL AND 

MANAGERIAL ACTIVITIES IN FARM BUILDINGS AND 
OTHER STRUCTURES 

0:Eerators F-value of 
Performineli Not Eerformin~ difference 
Num= ·Mean N1m- . Mean between 

Activities ber .days ber days means 

Sketching and drawing 86 185.67 37 182.70 .oo 

Reading blue prints and 
detail drawings 73 189.11 29 218.62 .13 

Figuring bill of materials 
and other building cost 144 211.10 13 188.46 .46 

Determining concrete mixtures 99 213.24 29 211.38 .oo 

Determining amounts of 
concrete needed 103 214.17 27 214.44 .oo 

Using concrete blocks and 
other masonry materials 10.5 214.19 35 227.71 .oo 

Planning a water system 152 195,93 31 235.48 2.96** 

Installing a farm home 
plumbing system 79 213.42 96 197.86 . 78 

Installing other farm plumbing 124 197.74 44 207,98 .24 

Planning a farm home sewage 
system 78 216,99 97 200.19 .88 

Installing a farm home sewage 
system 66 220.08 108 195.77 1. 73** 

**Significant at one per cent level 



TABLE XVI 

MEAN TOTAL ACRES IN FARM OPERATION OF THOSE FARM OPERATORS 
PERFORMING AND NOT PERFORMING SELECTED MECHANICAL AND 

MANAGERIAL ACTIVITIES IN FARM BUILDINGS AND 
OTHER STRUCTURES 

56 

O:eerators F-value of 
Performing N_ot Eerforming difference 
Num- Mean Num .. Mean between 

Activities ber acres ber acres means 

Sketching and drawing 86 219.21 37 210.41 .69 

Reading blue prints and 
detail drawings 73 218.22 29 240.17 .OJ 

Figuring bill of materials 
and other building cost 144 230.42 13 271.38 .53 

Determining concrete mixtures 99 272.76 29 197.10 3.92* 

Determining amounts of 
concrete needed 103 239.69 27 212.22 .51 

Using concrete blocks and 
other masonry materials 10.5 253.82 3.5 224.94 .56 

Planning a water system 1.52 22.5.50 31 221.42 .oo 

Installing a farm home 
plm11bing system 79 272.27 96 194.80 .77 

Installing other farm plumbing 124 246.69 44 207.89 1.3:3 

Planning a farm home sewage 
system 78 268.09 97 207.2.5 4.62** 

Installing a farm home sewage 
system 66 272.80 108 213.9.5 · 4.09** 

* Significant at five per cent level 
>'#Significant at one per cent level 



.57 

It is observed in Table XVII that, in general, those farm operators 

with higher investments in farm buildings and other structures performed 

the activities conducted on their farms in the area of farm buildings 

and other structures. The table shows that of the eleven activities, 

only two reflect a higher mean in favor of the non-performing group. 

Four of the eleven activities reflect a significant difference between 

the means of the two groups; thus, the null hypothesis relative to the 

four activities was rejected. 
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TABLE XVII 

MEAN HUNDRED DOLLARS OF CURRENT INVESTMENT IN FARM BUILDINGS AND 
OTHER STRUCTURES OF THOSE FARM OPERATORS PERFORMING AND 

NOT. PERFORMING SELECTED MECHANICAL AND MANAGERIAL 
ACTIVITIES IN FARM BUILDINGS 

AND .OTHER STRUCTURES 

Operators 
Performing Not per:£1orming 

Num- Mean Num- Mean 
Activities ber dollars ber dollars 

Sketching and drawing 86 7,100 

Reading blue prints and 
detail drawings 73 6,.500 

Figuring bill of materials 
and other building cost 144 6,000 

Determining concrete mixtures 99 6,600 

Determining amoungs of 
concrete needed 103 6,300 

Using concrete blocks and 
other masonry materials 10.5 6,700 

Planning a water system 1.52 6,197 

Installing a farm home 
plumbing system 79 6,.500 

Installing 9ther farm plumbing 124 6,000 

Planning a farm home sewage 
system 

78 6,800 

37 

29 

13 

29 

27 

3.5 

31 

96 

44 

97 

Installing a farm home sewage 
system 

,; :i ... ('.\:J:?~i): .,~ ~ iii~1i{?;~J~';f . ·~\. ,. ' 
66 6,700 108 

* Significant at five per cent level 
**Significant at one per cent level 

.5,600 

.5,200 

8,800 

6,.500 

/.5, 300 

.5,400 

.5,694 

6,000 

6,700 

6,000 

6,300 

F-value of 
difference 
between 
means 

J.13** 

.19 

.42 

.01 

1.3.5 

.74 

.87 

1.34* 
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Data analyzed in this section regarding personal characteristics 

and economic conditions of farm operators performing and not performing 

selected activities in farm electrification include: (1) age of 

operators, (2) level of formal education, (J) years of vocational 

agriculture instruction received while attending secondary school, 

(4) years of farming experience, (5) days of annual on-the-farm employ= 

ment, (6) total acres in the farm operation and (7) current investment 

in farm buildings and other structures. 

The data in Table XVIII indicate that the older farm operators 

performed those activities in farm electrification conducted on their 

farms. All of the selected activities reflect a higher mean in favor of 

the operator performed group. However, only three of the ten activities 

show a significant difference between the means; consequently, the null 

hypothesis relative to the three activities was rejected. 

In referring to Table XIX one finds no definite existing pattern 

between the level of formal education and the performance and non-

performance of the activities in farm electrification by the operator 

interviewed. Of the ten selected activities, three show a highly 

significant difference between the means; therefore, the null hypothesis 

relative to the three activities was rejected. 

The data in Table XX indicate no established pattern between those 

operators performing and not performing activities in farm electrifica-

tion with regard to the years of vocational agriculture instruction 

received while attending secondary school. Of the ten selected 

activities, only one reflects a significant difference between the means. 
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TABLE XVIII 

MEAN AGES OF FARM OPERATORS PERFORMING AND NOT PERFORMING SELECTED 
MECHANICAL AND MANAGERIAL ACTIVITIES IN FARM ELECTRIFICATION 

O:eerators 
Performin5 
Num- Mean 

Activities ber years 

Planning an electrical wiring 
system 66 41.89 

Figuring an electricial system 
load .52 40.00 

Selecting electric~l\ldring 
materials 75 40.92 

Installing a wiring system 
for the farm home 4.5 41.82 

Installing and maintaining 
other farm wiring systems 109 39.50 

Selecting electrical motors 90 41.19 

Selecting electrical home 
appliances 149 42.13 

Selecting electrical heating . r'f: 
systems .· 50. 4L~._52 

Selecting electrical equip-
ment for a specific farm 
enterprise 102 39.64 

Diagnosing electrical system 
failures and safety . 
hazards 134 40.29 

* Significant at five per cent level 
**Significant at one per cent level 

Not ;eerformin5 
Num~ Mean 
ber years 

88 38,22 

77 37.90 

70 39.17 

91 40.62 

3.5 39.26 

39 39.8.5 

36 38.42 

,, 

29 34,03 

2.5 37,08 

3.5 37.40 

F-value of 
difference 
between 
means 

.29 

.87 

.06 

.26 

.oo 

.3.5 

2.31** 

3,1.5** 

.80 

1.34* 
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TABLE XIX 

MEAN YEARS OF FORMAL EDUCATION ATTAINED BY FARM OPERATORS PERFORMING 
AND NOT PERFORMING SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES 

IN FARM ELECTRIFICATION 

O:eerators F-value of 
Performing Not :eerforming difference 
Num- Mean Num- Mean between 

Activities ber years ber years means 

Planning an electrical wiring 
system 66 11.70 88 10.73 3,83** 

Figuring an electrical system 
load .52 11.33 77 11.32 .00 

Selecting electrical wiring 
materials 7.5 11.32 70 10.90 .86 

Installing a wiring system 
for the farm home 4.5 10.73 91 11.11 ,.48 

Installing and maintaining 
other farm wiring systems 109 11.18 3.5 11.29, .oo 

Selecting electrical motors 90 10.90 39 11.03 .oo 
Selecting electrical home 

appliances 149 10 • .58 36 11,36 2.17** 

Selecting electrical heating 
systems 50 10.80 29 11.76 2.05** 

Selecting electrical equip.-
ment for a specific farm 
enterprise ··102 11.11 25 10.72 ,38 

Diagnosing electrical system 
failures and safety 
hazards 134 10.87 35 11~49 1.22 

**Signficant at one per cent level 
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It should be noted that this activity shows a higher mean in favor of 

the non-performing group. >Therefore, the null hypothesis relative to 

this activity was rejected. 

It is shown in Table XXI that the more experienced farm operators 

performed the activities conducted on their farms in farm electrifica­

tion. This is reflected by higher means for the performed group in 

all of the selected activities. Five of the activities indicate highly 

significant differences between the means. Therefore, the null hypothe­

sis relative to the significant activities was rejected. 

As indicated by data in Table XXII, the farm operators with the 

largest number days of on-the-farm employment performed the farm 

electrification activities conducted on their farm. In only two of the 

ten activities is the higher mean in fav:oJ: of the non-performing group; 

however, both are insignificant. Of the ten activities, three show a 

highly significant difference between the group means; thus, the null 

hypothesis relative to the three activities was rejected. 

In comparing the two groups of data presented in Table XXIII one 

finds that the farm operators with larger acreages in their operation 

performed the farm electrification activities conducted on their farms. 

No activity reflects a higher mean in favor of the non-performing group. 

However, of the ten selected activities only four show a significant 

difference between the group means. Therefore, the null hypothesis 

relative to significant activities was rejected. 

The data presented in Table XXIV indicate that the farm operators 

with larger investments in farm buildings and other structures performed 

the farm electrification activities conducted on their farm. All of 

the selected activities reflect a higher mean in favor of operator 
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performed group. It should be noted however, that only three activities 

show a significant difference between the group means; consequently, 

the null hypothesis relative to the three activities was rejected. 
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TABLE XX 

MEAN YEARS OF SECONDARY SCHOOL VOCATIONAL AGRICULTURE INSTRUCTION 
RECEIVED BY FARM OPERATORS PERFORMING AND NOT PERFORMING 

SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES IN FARM 
ELECTRIFICATION 

012erators Flvalue of 
Performing Not 12erform.in~ difference 
Num- Mean Num- Mean between 

Activities ber years ber years means 

Planning an electrical wiring 
system 66 1..52 88 1.51 .oo 

Figuring an electrical system 
load 52 1.58 77 1.79 .57 

Selecting electrical wiring 
materials 75 1.53 70 1.64 .18 

Installing a wiring system 
for the farm home 4.5 1.44 91 1.44 .oo 

Installing and maintaining 
' 1.66 other farm wiring systems 1©9 1.49 35 ,33 

:Selecting electrical motors 90 1.40 39 1.49 .08 

Selecting electrical home 
appliances 149 1.44 .36 1.42 .oo 

Selecting electrical heating 
6 .49** systems .50 1.28 29 2.21 

Selecting electrical equip-
ment for a specific farm 
enterprise 102 1..51 2.5 1.28 .4.3 

Diagnosing electrical system 
failures and safety 
hazards 134 1.46 J.5 1~8.3 1.66 

**Significant at one per cent level 
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TABLE XXI 

MEAN YEARS OF FARMING EXPERIENCE COMPLETED BY FARM OPERATORS PERFORMING 
AND NOT PERFORMING .SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES 

IN FARM ELECTRIFICATION 

0Eerators F-value of 
Performins; Not Eerformins; difference 
Num- Mean Num- Mean between 

Activities ber years ber years means 

Planning an electrical wiring 
system 66 23.97 88 19.89 4.56** 

Figuring an electrical system 
load 52 23.02 77 19.25 2.87** 

Selecting electrical wiring 
materials 75 22.60 70 20.51 .96 

Inst~lling a wiring system for 
th~ farm home 45 23.38 91 22.18 .02 

Installing and maintaining 
other farm wiring systems 109 21.42 35 20 • .57 1.16 

Selecting electrical motors 90 22.66 39 20.18 1.09 

Selecting electrical home 
appliances 149 23.96 36 20.89 1.55** 

Selecting electrical heating 
systems .50 24.62 29 16.07 8.92** 

. Selecting electrical equip-
ment for a specific farm 
enterprise 102 21.Jl 25 17.96 1..57 

Diagnosing electrical system 
failures and safety hazards 134 22.07 35 17.74 J.16** 

**Significant at one per cent level 
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TABLE XXII 

MEAN DAYS OF ANNUAL ON-THE-FARM EMPLOYMENT FOR FARM OPERATORS PERFORMING 
.AND NOT PERFORMING SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES 

IN FARM ELECTRIFICATION 

0Eerators F-value of 
Performing Not Eerformin~ difference 
Num- - · M:ean Num- Mean between 

Activities ber days ber days means 

Planning an electrical wiring 
system 66 217.30 88 191+. 91+ .13 

Figuring an electrical system 
load 52 196.19 77 199.91+ .oo 

Selecting electrical wiring 
materials 75 215.51 70 191+.03 1.20 

Installing a wiring .system for 
the farm home '+5 202.33 91 214.61+ .33 

Installing and maintaining 
other farm wiring systems 109 202.91+ 35 181. 71 .80 

Selecting electrical motors .90 208.23 39 195.18 .35 

Selecting electrical home 
appliances 11+9 215.62 36 177.61+ 3.02** 

Selecting electrical heating 
sys;tems 50 222.81+ 29 160.79 5,35** 

Selecting electrical ~quip-
ment for a specific farm 
enterprise 102 218.99 25 111.00 .18 

Diagnosing electrical system 
failures and safety hazards 13'+ 210.86 3.5 173,71 2,7.5** 

**Significant at one per cent level 
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TABLE XXIII 

MEAN TOTAL ACRES IN FARM OPERATION OF THOSE FARM OPERATORS PERFORMING 
AND NOT PERFORMING SELECTED MECHANICAL AND MANAGERIAL ACTIVITIBS 

IN FARM ELECTRIFICATION 

OEerators F-value of 
Performing Not Eerforming difference 
Nurn- Mean Nurn- Mean between 

Activities l;)er acres ber acres means 

Planning an electrical wiring 
system 66 270.36 88 190.73 7 • .58** 

Figuring an electrical system 
load .52 271. 79 77 202.82 4.97** 

Selecting electrical wiring 
materials 7.5 2.57.4.5 70 204.11 J.10** 

Installing a wiring system for 
the farm home 45 243.27 91 211.63 .96 

Installing and maintaining 
other farm wiring systems 109 228.04 3.5 194.89 .91 

Selecting electrical motors 90 2.50.78 39 218.15 .82 

Selecting electrical home 
appliances 149 241.71 36 167.97 4.66** 

Selecting electrical heating 
systems 50 25.5,38 29 233.72 .24 

Selecting electrical equipment 
for a specific farm . 

172.76 enterprise 102 249.12 2.5 .35 

Diagnosing electri'cal system 
failures and safety hazards 134 220.8.5 3.5 194.66 • .59 

**Signficant at one per cent level 
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TABLE XXIV 

MEAN HUNDRED DOLLARS OF CURRENT INVESTMENT IN FARM BUILDINGS AND OTHER 
STRUCTURES OF THOSE FARM OPERATORS PERFORMING AND NOT PERFORMING 

SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES IN 
FARM ELECTRIFICATION 

O;eerators F-value of 
~i~~~'~!::S.{Cl±mtifig .. : · Not performing difference 

Num- Mean · Num- Mean between 
Activities ber dollars ber dollars means 

Planning an electrical wiring 
system 66 6,200 88 .5,.500 l.29* 

Figuring an electrical system 
load .52 6,300 77 .5,900 .3.5 

Selecting electrical wiring 
materials 7.5 6,800 70 .5,000 7:, .57** 

Installing a wiring system 
for the farm home 4.5 6,700 91 .5,800 l.61** 

Installing and maintaining 
other farm wiring systems 109 6,800 3.5 .5,400 ,3.5 

Selecting electrical motors 90 6,900 39 .5,885 1,43 

Selecting electrical home 
appliances 149 6,400 36 5,700 .66 

Selecting electrical heating 
6,200 systems .50 29 .5,800 .18 

Selecting electrical equip-
ment £or a specific farm 

6,;oo 1.64 enterprise 102 2.5 .5,300 

Diagnosing electrical system 
134 6,:,oo ,14 failures and safety hazards :,.5 .5,:;00 

* Signficant at five per cent level 
**Signficant at one per cent level 



The Nature and Extent of the Qualifications of Farm Oper.;;,.tors 
To Perform Mechanical and Managerial Activities in Farm 

Power and Machinery, Farm Buildings and Other 
Structures and Farm Electrification 

,; 

.;_i '~9 

Another pertinent favor which should be considered by agricultural 

educators in the planning of farm mechanics instruction would be to de-

termine what farm mechanics activities farmers are qualified to perform. 

This data would certainly be of value in planning and implementing 

instruction for out-of-school groups. 

Data analyzed in this section were secured from 228 selected 

successful farmers. The data include: (1) selected farm mechanics 

activities performed on farms and (2) whether or not the farm operators 

were qualified to perform the selected activities. No attempt was mad~ 

during the collection of data to determine the competency level of the 

farm operator to perfo~m the activity. It was assumed that if the 

operator performed the activities he was qualified. 

A study of Table x:J.)l shows that of twenty-nine selected .activities 

in farm power and machinery performed on the reporting farmst seventy 

per cent or more of the operators felt that they were qualified to 

perform at least twenty-three of the activities. Sixty per cent 

'·or~:11\:oi:ci;i/', of the operators felt that they were qualified to perform at 

least twenty-five of the activities. Fifty per cent or more of the 

operators felt that they could perform all of the twenty-nine activities. 

Of the twenty-nine activities performed on the farm, .thirty per 

cent or more of the operators felt that they were not qualified to per-

form seven of the activities. It should be noted that· these activities 

are managerial in nature, major overhauls, recent trend activities· and 

mechanical :?skills requiring a knowledge of mechanical theory. 



TABLE XXV 

SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES PERFORMED IN FARM PCYIJER AND MACHINERY AND THE 
RECOGNITION BY FARM OPERATORS AJ3 BEING EITHER QUALIFIED OR NOT QUALIFIED TO 

PERFORM THE SELECTED ACTIVITIES 

Farms-- itioluded in F~s reEorting OEerator 
survey reporting Qualified to Not qualified 
~rf or.ma.nee . ;eerform. to :eerform 

Activities Number Per cent Number Per cent Number Per.cent 

Determining the cost involved 
in owning and operating fa....-m. 
machinery 119 52.19 89 74.78 30 25.22 

Determining the power, labor and 
machinery requirement for a 
farm enterprise 106 46.49 85 80.18 21 19.82 

Determining the capacity ·Of farm 
machinery no 48.24 97 88.18 13 11.82 

Planning a machinery replacement 
11~58' program 95 41.66 84 88.42 11 

.: .......... -

Selection of tractor fuels and 
lubricants 208 91.23 199 95.67 9 4.33 

Tractor preventati~e maintenance 225 98.68 223 99.11 2 .89 

Servicing an ignition system 186 81.57 150 80.64 36 19.36 

Servicing a fuel system 199 87.28 172 86.43 27 13.57 

Servicing a cooling system 198 86.84 183 92.42 15 7.58 
......, 
0 



TABLE XXV (continued) 

Farms included in Farms reEorting oEerator 
survey reporting Qualified to Not qualified 
Eerforma.nce Eerform to :eerform 

Activities Number Per cent Number Per cent Number Per cent 

Adjusting a tractor clutch 181 79.38 152 83.98 29 16.02 

Replacing a tractor clutch 151 66.22 107 70.86 44 29.14 

Adjusting tractor brakes 197 86.40 176 89.34 21 10.66 

Replacing tractor brakes 167 73.24 120 71.8.5 47 28.15 

Adjusting engine valve tappets 124 .54.38 72 58.06 52 41.94 

Diagnosing and making minor 
machinery and equipment repair 203 89.03 184 90.64 19 9.36 

Diagnosing the needs for major 
machinery and equipment repair 156 · 68.42 124 79.49 32 20.51 

Complete tractor or power unit 
'40.3.5 engine overhaul 92 47 5J..08 45 48.92 

Complete one cylinder engine 
overhaul 68 29.82 37 .54.41 31 4.5 • .59 

Complete overhaul of farm 
machinery 1.52 66.66 128 84.21 24 1.5.79 

Using the arc welder 148 64.91 92 62.16 .56 37.84 
-::, 

Using the oxyacetylene welder 128 .56.14 74 57.81 .54 i,];2.19 I-' 



Activities 

Painting farm machinery 

Setting UI;> farm machinery 

Adjusting farm machinery 
under field conditions 

Calculating pulley speeds 

Constructing labor=saving 
equipment 

Calibrating power sprayers 

Calibrating planters and 
seeding drills 

Hardsurfacing plow=shares and 
cultivator si;,reeps 

TABLE Y.:t..V (continued) 

Farms included in Farms reEortin~ OEerator 
survey reporting Qualified to Not qualified 
Eerformance :eerform. to ;eerform 
Number Per cent Number Per cent Number Per cent 

161 70.61 1.58 98.13 3 1.87 

212 92.99 208 98.11 4 1.89 

214 93.86 210 98.13 4 1.87 

79 34.64 59 74.68 20 25.32 

127 55.70 122 96.06 5 3.94 

86 37.71 59 68.60 27 31.40 

173 75.87 166 95.95 7 4.05 

90 39.47 57 63.33 33 36.67 

"'1 
N 
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The data in Table XXVI indicate that of the twenty-four selected 

activities in farm buildings and other structures reported performed, 

seventy per cent or more of the operators felt that they were qualified 

to perform twenty-one of the activities. Fifty-five per cent or more 

of the operators felt that they were qualified to perform all twenty­

four activities. 

Of the twenty-four activities performed on the farms, thirty per 

cent or more of the operators felt that they were not qualified to 

perform three of the activities. These activities, in general~ were 

activities associated with the installation of farm home conveniences. 

It is shown in Table XXVII that of the seventeen selected activities 

in farm electrification reported performed, seventy per cent or more 

of the farm operators felt that they were qualified to perform nine 

of the activities. Forty- five per cent or more felt that they were 

qualified to perform at least fourteen of the seventeen activities. 

Of the seventeen activities reported as performed, thirty per cent 

or more of the operators felt that they were not qualified to perform 

seven of the activities. These seven activities were associated with 

the planning and installing of electrical equipment and wiring systems. 

In referring to Tables XXV, XXVI and XXVII it is noted that per­

centage-wise; the ·: farm operators interviewed were less qualified to 

perform the activities in farm electrification and farm power and 

machinery. 

It is also interesting to note the small difference in the per­

centages of each activity when the "not qualified to perform" column 

of Table XXV is compared with the "not performed by operator" column 

of Table I on pages JO ·thr.ough 70, Table XXVI with Table II on pages 



33 through 75 and Table XXVII with Table I~I on pages 37 through 78. 
'\ 

Since these were the same reporting operators the data indicate, 
(. -· 

in general, that if the operator was qualified he performed the activity 

himself. This seems to refute the assumption held by many educators 

and.col11l11ercial people that farm operators will or do rely on others 

to perform many m,ef~t~.~pal activities even though they are qualified 

to perform the activity themselves. 



TABLE XXVI 

SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES PERFORMED IN FARM BUilDINGS AND OTHER STRUCTURES 
AND THE RECOGNITION BY FARM OPERATORS AS BEING EITHER QUALIFIED OR NOT QUALIFIED 

TO PERFORM THE SELECTED ACTIVITIES 

Farms included in Farms re~ortin~ OEerator 
survey reporting Qualified to Not qualified 
:eerformance ;eerf6~ · to :ee:rform 

Activities Number Per cent Number Per cent Number Per cent 

Sketching and drawing 123 53.94 87 70.74 36 29.26 

Reading blue prints and detail 
drawings 102 44.73 73 71.56 29 28.44 

Determining building requirements 
for animals and crops 1.54 67.54 141 91..55 13 8.45 

Maintaining and improving farm 
buildings 183 80.54 170 92.89 13 7.11 

Figuring bill of materials and 
other building cost 1.57 68.85 144 91.71 13 8.29 

Selecting lumber and other 
building materials 174 76.31 162 93.10 12 6.90 

Constructing farm buildings 16.5 72.36 149 90.30 11 9.70 

Treating lumber and other wood 
'5].~]'75 materials 118 108 91 • .52 10 8.84 

Paints and painting 14.5 63 • .59 139 95.86 6 4.14 
--.J 
\.n 



Activities 

Constructing pole type buildings 

Constructing concrete forms 

Determining concrete mixtures 

Determining amounts of concrete 
needed 

Mixing concrete on the farm 

Using concrete blocks and 
other masonry materials 

Planning a water system 

Selecting a farm water pump 

Installing a water pump 

Installing a farm home plumbing 
system 

Installing other farm plumbing 

Maintaining and repairing 
farm plumbing 

TABLE XXVI (continued) 

Farms included in 
survey reporting 
:Qerformance 
Number Per cent 

120 52.62: 

: tI39 ·, '6ct'96,, 

~12·8":'t · ... ··56~:ii{-' 

.. ; i:3'0 · 571 Ql. 

· , 144 ,(@;15 

· 140 ::6:L40 

183 80.26 

180 78.94 

189 82.89 

175 

168 

194 

76.75 

73.68 

85.09 

Farms reporting QQerator 
Qualified to Not qualified 

perform to perform 
Number Per cent Number Per cent 

102 

· :·'·12.5 

101 

103 

127 

113 

162 

144 

141 

99 

132 

169 

8,5.00 18 

~9·:92 ~ · ,-i4 

7$.90· 7 27 

79.23 

88':·19-

80.71 

88.52 

80.00 

74.67 

56.,54 

78.57 

87.11 

~ 27 

14 

27 

21 

36 

48 

76 

36 

25 

1:5.00 

10.08 

21.10 

20;i.7W 

!J\61-

.:·19:29 .. 

11.48 

20.00 

25.40 

4J.46 

21.43 

12.89 

,/'-· 

-.J 

°' 



Activities 

Constructing and maintaining 
farm fences and gates 

Planning a farm home sewage 
system 

Installing a farm home sewage 
system 

TABLE lXVI (continued) 

Farms included in 
survey reporting 
l?.§l.ti:~"man c e 
Number Per cent 

228 100.00 

175 76.75 

174 76.Jl 

_ __lli"ms reporting opera tor _ 
Qualified to Not qualified 

1?!2;"fO£PL---,_ to perform 
Number Per cent Number Per cent 

228 100.00 0 .oo 

108 61.71 68 38.29 

98 56.32 76 4J.68 

--.J 
~..::i 



TABLE XXVII 

SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES PERFORMED IN FARM ELECTRIFICATION AND THE 
RECOGNITION BY FARM OPERATORS AS BEING EITHER QUALIFIED OR NOT 

QUALIFIED TO PERFORM THE SELECTED ACTIVITIES 

Farm.s included in Farms re;eorting opera.tor 
survey repOl'•ting Qualified to Not qualified 
:eerformance uerform to :eerform. 

Activities Number Per cent Number Per cent Number Per :::!ent 

Planning an electrical wiring 
system 154 67.54 74 48.06 80 51.94 

Figuring an electrical system 
load 129 56 • .57 .59 45.73 70 54.27 

Selecting electrical wiring 
materials 145 63.59 85 .58.62 60 41.38 

Planning an exterior distribution 
system 104 4.5.61 78 75.00 26 2.5.00 

Selecting lighting equipment 156 68.42 134 8.5.89 22 14.11 

Installing a wiring system for 
the farm home 136 59.64 54 39.70 82 60.30 

Maintaining a farm home wiring 
system 177 77.63 144 81.35 33 18.65 

Installing and maintaining other 
farm wiring systems 144 63.15 109 75.69 35 24.31 

Selecting electrical motors 129 56.57 99 76.74 30 23.26 
--..::i 
00 



Activities 

Servicing electric motors 

Reconditioning electric motors 

Selecting electrical home 
appliances 

Selecting electricil heating 
systems 

Servicing electrical home 
appliances 

Servicing and repairing 
electrical heating systems 

Selecting electrical equip-
ment for a specific farm 
enterprise 

Diagnosing electrical system 
failures and safety hazards 

TABLE XXVII (continued) 

·Farms· included in Farms re:eorting operator 
survey reporting QuA'li.tied to Not qualified 

C •.'!:.-'. ~ ,. 

Ee:v.tomance :eer.form to ;eerform 
Number Per cent Number Per cent 1Tum.ber Per cent 

107 46.92 74 69.16 33 30.84 

61 26.75 4 6.55 57 93.45 

185 81.14 152 82.16 33 17.84 

79 34.64 57 72.15 22 27.88 

134 58.77 90 67.16 44 32.84 

53 23.24 26 49.06 27 50.94 

127 55.70 104 81.88 23 18.12 

169 74.12 143 84.61 26 15.39 

-..J 

'° 



Personal Characteristics of Farm Operators Recognizing 
Themselves .as Qualified and Not Qualified to 

Perform Selected Mechanical and Managerial 
Activities in Farm Power and Machinery 

80 

Another of the common assumptions among agricultural educators is 

that certain personal characteristics are associated with whether or 

not farm operators are qualified to perform the mechanical and 

managerial farm mechanics activities conducted on their farms. Da:ta 

analyzed in this section regarding personal characteristics of farm 

operators recognizing themselves as qualified and not qualified to 

perform selected activities in farm power and machinery include: 

(1) age of operators, (2) level of formal education, (3) years of 

vocational agriculture instruction received while attending secondary 

school and (4) years of farming experience. 

The data in Table XXVIII indicate that, in general, the younger 

farm operators interviewed were qualified to perform the managerial and 

recent trend mechanical activities in farm power and machinery. Of these 

activities, eight reflect higher means in favor of the not qualified 

group. However, the data indicate that the older farm operators were 

more qualified to perform five mechanical activities. All five 

activities show a highly significant difference between the group means. 

The null hypothesis relative to the eight significant activities was 

rejected. 

The data in Table XXIX reveal that the farm operators with the 

higher level of formal education felt that they were qualified to per-

form the managerial activities in farm power and machinery. The table 

shows that four of the six significant activities reflecting a higher 

mean in favor of the quali;fi,ed group were managerial activities. 
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TABLE XXVIII 

MEAN AGES OF FARM OPERATORS RECOGNIZING THEMSELVES AS QUALIFIED AND 
THOSE RECOGNIZING ~HEMSELVES AS NOT QUALIFIED TO PERFORM . 

SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES IN 
FARM POWER AND MACHINERY 

Operators 
Qualified Not qualified 
Num- Mean Num- Mean 

Activities ber years ber years 

Determining the cost involved 
· in owning and operating 

farm machinery 89 40.99 

Determining power, labor and 
machinery requirement for 
a farm enterprise 85 41.99 

Determining capacity of 
farm machinery ,97 42.91 

Planning a machinery replace= 
ment program 84 44.17 

Servicing an ignition system 150 41.98 

Servicing a fu.el system 172 41. 58 

Replacing a tractor clutch 107 41.72 

Replacing tractor brakes 120 42.49 

Adjusting engine ta.ppets 

Complete tractor or power 
unit overhaul 

One cylinder engine overhaul 

Arc welding 

Oxacetylene welding 

Calculating pulley sp~ed,s 
,,1. .. 

Calibrating power sprayers 

Hardsurfacing plow=shares 

72 44.17 

47 42.26 

37 42.41 

92 38.62 

74 37.41 

59 42.10 

.59 41.27 

57 36.47 

**Significant at one per cent level 

30 43.43 

21 43.50 

13 44.08 

11 L~5. 09 

36 37.69 

27 37.15 

44 36.55 

47 37.13 

52 39.75 

45 42.36 

31 42,68 

56 40.91 

54 40.96 

20 40.40 

27 43.00 

23 41.39 

F-value of 
difference 
between 
means 

.87 

2,47** 

.97 

.05 

2.64** 

2,89** 

5,69** 

6.57** 

4.12** 

.01 

.18 

1.10 

2.25** 

.29 

.40 

3.82** 
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TABLE XXIX 

MEAN AGES OF FARM OPERATORS RECOGNIZING THEMSELVES AS QUALIFIED 
AND THOSE RECOGNIZING THEMSELVES AS NOT QUALIFIED 

TO PERFORM SELECTED MECHANICAL AND MANAGERIAL 
ACTIVITIES IN FARM POWER AND MACHINERY 

Q.Eerators 
Qualified N,ot gualifieg. 
Num- Mean Num- Mean 

Activities ber years ber years 

Determining the cost involved 
in owning and operating 

12.60 farm machinery 89 30 11.09 

Determining the power, labor 
and machinery requirement 
for a farm enterprise 8.5 12.79 21 10.89 

Determinihg capacity of farm 
9.60 machinery 97 12.8.5 13 

Planning a machinery replape-
84 9.6.5 ment program 11..5.5 11 

Servicing an ignition system 1.50 11.29 36 10.75 

Servicing a fuel system 172 11.27 27 11.37 

Replacing a tractor clutch 107 11.11 44 11.80 

Replacing tractor brakes 120 11.00 4,7 11 • .53 

Adjusting engine tappets 72 11.39 52 10.94 

Complete tractor or power 'I ) ., 
unit overhaul 47 9.89 4.5 11.24 

One cylinder engine overhaul 37 10.46 31 11.6.5 

Arc welding 92 12.25 56 10.93 

Oxacetylene welding 74 12 • .51 .54 10.94 

Calculating pu.lley speeds .59 12.22 20 10.6.5 

Calibrating power sprayers .59 11.24 27 11.33 

Hardsurfacing plow-shares 57 11,37 23 11.73 

*Significant at five per cent level 
**Significant at one per cent level 

F-value of 
difference b~iwean:···· · ·,.) · 
means 

2,.59** 

1.96* 

2.32* 

2.49* 

.20 

.02 

,03 

.26 

.12 

\, 

.1+7 

.38 

1..58** 

1.80** 

.51 

.oo 

.33 
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The other two activities were recent trend activities and ~lso reflect 

high means in favor of the qualified group. Therefore, the null 

hypothesis relative to the six activities was rejected. 

It is shown in Table XXX that ten of the selected activities in 

farm power and machinery reflect higher mean years of vocational agri­

culture instruction .;'eceived in favor of the operator '.f~ualified group. 

,,, In: g~~'~r'i;i.l, these ·activities were managerial in nature and activities 

requiring a knowle~ge of mechanical theory. However, only four of the 

ten show a significant difference between the group means; thus, the 

null hypothesis realtive to the four activities was rejected. 

It is observed in Table XXXI that the less experiencec:iioperators 

were qualified to perform the managerial and recent trend activities 

but not as qualified to perform the mechanical activities in farm power 

and machinery as the more experienced operators. Of the sixteen selected 

activities, seven reflect a significant difference between the group 

means; therefore, the null hypothesis relative to the seven activities 

was rejected. 
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TABLE XXX 

MEAN YEARS OF SECONDARY SCHOOL VOCATIONAL AGRICULTURE INSTRUCTION 
RECEIVED BY FARM OPERATORS RECOGNIZING THEMSELVES AS QUALIFIED 

AND THOSE RECOGNIZING THEMSELVES AS NOT QUALIFIED·To PERFORM 
SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES IN 

.. FARM POWER AND MACHINERY 

O;eerators F-value of 
Qualified Not gualified difference 
Num~ Mean Num"" Mean between 

Activities ber yea:rs ber years means 

Determining the cost involved 
in owning and operating 
farm machinery 89 1,79 .30 ,.57 1.47* 

Determining power, labor and 
machinery requirement for 
a farm enterprise 8.5 1 • .53 21 1.04 1.7.5** 

Determining the capacity of 
• .36 farm machinery 97 1.42 13 1.1.5 

Planning a machinery replace ... 
ment program 84 1~46 11 .82 1.81 

Servicing an ignition system 1.50 1.47 36 1..36 .11 . 

Servicing a fuel system 172 1..51 27 L.59 • 63 

Replacing tractor clutch 107 1.40 44 1..5.5 .26 

Replacing tractor brakes 120 1.36 47 1..5.5 .. .53 

Adjusting engine tappets 72 1.54 .52 1.19 1.61* 

Complete tractor or power 
unit overh?-ul 47 1.19 4.5 1..56 .12 

One cylinder engine overhaul 37 1.41 31 1..5.5 .15 

krc welding 92 1.6.5 .56 1..50 .33 

Oxyacetylene welding 74 1.70 .54 1.50 • .50 

Calculating pulley speeds 59 1.·6.3 20 1.0.5 1.90* 

Calibrating power sprayers 59 1.78 27 1.30 1.73* 

Hardsu:rfacing plow-shares 57 1.65 23 1.88 .44 

*Significa11.t at fiYe per cent level 
**Significant at one per cent level 
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TABLE XXXI 

MEAN YEARS OF FARMING EXPERIENCE COMPLETED BY FARM OPERATORS 
RECOGNIZING THEMSELVES AS QUALIFIED AND THOSE RECOGNIZING 

THEMSELVES AS NOT QUALIFIED TO PERFORM SELECTED 
MECHANICAL AND MANAGERIAL ACTIVITIES IN 

FARM POWER AND MACHINERY 

Q:Eerators F-value of 
Qualified Not 91..1.alified difference 
NumA, Mean Nui,1.., Mean between 

Activities ber years ber years means 

Determining the cost involved 
in owning the operating farm 
machinery 89 23.47 30 25.57 • 5.5 

Determining power, laboJ~ and 
machinery requirement for 
a farm enterprise 85 23.86 21 25.79 .36 

Determining the capacity of 
farm machinery 97 24.31 13 27.31 • 54 

Planning a machinery replace= 
ment program 84 26.06 11 32.09 1.80** 

Servicing an ignition system 1.50 23.57 36 19.94 2.89** 

Servicing a fuel system 172 23.01 27 19.44 1. 79** 

Replacing a tractor clutch 107 24.39 44 17.66 9.68** 

Replacing tractor brakes 120 24.54 47 19.36 .· .• ;9 

Adjusting engine tappets 72 24.94 52 22,31 1.42* 

Complete tractor or power 
unit overhaul 47 2.5.91 45 23.91 .oo 

One cylinder engine mrerhaul 37 23.94 31 24.29 .01 

Arc welding 92 20.15 56 23.30 2.08** 

Oxyacetylene welding 74 18.93 .54 23.26 3.39** 

Calculating pulley speeds 59 23.20 20 24.35 .11 

Calibrating power sprayers 59 22.42 27 24.41 • .50 

Ha.rdsurfacing plow.,.shares 57 18.02 23 21.82 .22 
*Significant at five per cent level 

**Significant at one per cent level 



Personal Characteristics of Farm Operators Recognizing 
Themselves As Qualified and Not Qualified to Perform 

Selected Mechanical and Managerial Activities in 
Farm Buildings and Other Structures 

86 

Data analyzed in this section regarding personal characteristics 

of farm operators recognizing themselves as qualified and not qualified 

to perform selected activities in farm buildings and other structures 

include: (1) age of operators, (2) level of formal education, (3) 

years of vocational agriculture instruction received while attending 

secondary school and (4) years of farming experience. 

Data in Table XX.XII indicate that, in general, no apparent 

pattern existed in regard to age and being qualified and not qualified 

to perform the selected activities in farm buildings and other struc-

tures for those operators interviewed. It is interesting to note that 

the three activities reflecting significant differences between the 

group means are associated with farm conveniences. The null hypothesis 

relative to the three activities was rejected. 

In referring to Table XXXIII one will find that the farm operators 

with the higher levels of f ormal education were qualified to perform 

the selected activities in farm buildings and other structures. All 

activities reflect a higher mean in favor of the operator qualified 

group •. Of the eleven selected activities, six reflect a highly signi-

ficant difference between the group means. Therefore, the null 

hypothesis relative to the six activities was rejected. 

It is shown in Table XXXIV that with one exception, the farm 

operators receiving the largest number years of vocational agriculture 

instruction while at t ending secondar y school were qualified to per~ 

form the selected act ivities in farm buildings and other structures. 



Of the eleven activities, 1 fj_ve reflect a significant difference 

between the group means; consequently, the null hypothesis relative 

to five activities was rejected. 

87 

As indicated in Table XXXV no pattern existed for selected group 

of farm operators with regard to farming experience and being qualified 

and not qualified to perform the selected activities in farm buildings 

and other structures. Of the eleven activities, only three show a 

significant difference between the means of the groups; thus, the 

null hypothesis relative to the three activities was rejected. 
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TABLE XXXII 

MEAN AGES OF FARM OPERATORS RECOGNIZING THEMSELVES. AS QUALIFIED 
AND THOSE RECOGNIZING THEMSELVES AS NOT QUALIFIED TO PERFORM 

SELECTED.MECHANICAL AND MANAGERIAL ACTIVITIES IN 
FARM BUILDINGS AND OTHER STRUCTURES 

0:12erators F-value of 
Qualified Not gualified difference 
Num- Mean Num- Mean between 

Activities ber ages ber ages means 

Sketching and drawing 87 39.01 36 37 • .53 .36 

Reading blue prints and 
detail drawings 73 40.79 29 39.14 .32 

Figuring bill of materials 
41.61 42.76 and other building cost 14·4 13 .13 

Determining concrete mixtures 101 42.19 27 40.07 .62 

Determining amounts .of 
concrete needed 103 41.81 27 41.89 .oo 

Using concrete blocks and 
other masonry materials 113 42.19 27 42.8.5 .0.5 

Planning a water system 162 39 • .54 21 4.5.95 4.94** 

Installing a farm home 
plumbing system 99 40.76 76 37.97 2.08** 

Installing other farm plumbing 132 40~04 36 39.81 .01 

Planning a farm home sewage 
system 108 39.98 68 39.03 .oo 

Installing a farm home sewage 
system 98 41.70 76 37.2.5 .5.40** 

**Significant at one per cent level 
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TABLE XXXIII 

MEAN YEARS OF FORMAL EDUCATION ATTAINED BY FARM OPERATORS 
RECOGNIZING THEMSELVES AS QUALIFIED AND THOSE 

RECOGNIZING THEMSELVES AS·NOT QUALIFIED 
TO PERFORM SELECTED MECHANICAL AND 

MANAGERIAL ACTIVITIES IN'FARM 
BUILDINGS AND OTHER 
. STRUCTURES 

0:12erators F-value of 
Qualified Not gualified difference 
N:um- Mean Num- Mean between 

Activities ber years ber years means 

Sketching and drawing 87 ll.84 36 11.64 .81 

Reading blue prints and 
detail drawings 73 11.23 29 10.69 .76 

Figuring bill of materials 
and other building cost 144 11.14 13 10 • .59 .48 

Determining concrete mixtures 101 11.11 27 11.00 .oo 
Determining amoun:l;,,s of 

concrete needed · 103 11.29 27 10.26 2.13** 

Using concrete blocks and 
other masom.~y materials 113 11.39 27 10.15 3.49** 

Planning a water system 162 11.22 21 9.43 6,79** 

Installing a farm home 
plumbing system 99 11.41 76 10.79 l.96** 

Installing other farm. plumbing 
.;i:~ 
i32 ,,.,: 

11.44 36 10 • .50 2,93** 

Planning a farm home sewage 
system 108 11.15 68 10.97 .14 

Installing a farm home 
sewage system 98 11.39 76 10.78 l.76** 

**Significant at one per cent level 
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TABLE XXXIV 

MEAN YEARS OF SECONDARY SCHOOL VOCATIONAL AGRICULTURE INSTRUCTION 
RECEIVED BY FARM OPERATORS RECOGNIZING THEMSELVES AS QUALIFIED 

AND THOSE RECOGNIZING THEMSELVES AS NOT QUALIFIED TO PERFORM 
SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES IN FARM 

BUILDINGS AND OTHER STRUCTURES 

0Er,;,rators F-value of 
Qual:U"ied Not Qualified difference 
NU1J1= Mean Num.= Mean between 

Activities ber years ber years means 

Sketching and drawing 87 1.84 36 1.44 1.65 

Reading blue prints and 
detail drawings 73 1.70 29 1.45 )+8 

Figuring bill of materials 
and other building cost 144 1.58 13 1.29 ,49 

Determining concrete mixtures 101 1.57 27 1.44 .1.5 

Determining amounts of 
concrete needed 103 1.56 27 1.11 1.83* 

Using concrete blocks and 
other masonry materials 112 1.65 27 .67 9.43** 

Planning a water system 162 1.60 21 .86 l/-,55** 

Installing a farm home 
plumbing system 99 1.60 76 1.46 .33 

Installing other fa:rm plumbing 132 1.65 36 1.06 4.32** 

Planning a farm home sewage 
system 108 1.60 68 1.34 1.15** 

Installing a farm home 
sewage system 98 1.4.5 76 l..59 .36 

*Significant at five pel"' cent level 
**Significant at one per cent level 
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TABLE XXXV 

MEAN YEARS OF FARMING EXPERIENCE COMPLETED BY FARM OPERATORS 
RECOGNIZING THEMSELVES AS QUALIFIED AND THOSE RECOGNIZING 

THEMSELVES AS NOT QUALIFIED TO PERFORM SELECTED 
MECHANICAL AND MANAGERIAL ACTIVITIES IN 

FARM BUILDINGS AND OTHER STRUCTURES 

Activities 

Sketching and drawing 

Reading blue prints and 
detail drawings 

Figuring bill of materials 
and other building cost 

Determining concrete mixtures 

Determining amounts of 
concrete needed 

Using concrete blocks and 
other masonry materials 

Planning a water system 

Installing a farm home 
plumbing system 

Installing other farm 
plumbing 

Planning a farm home sewage 
system 

Installing a farm home 
sewage system 

Operators 
Qualified Not qualified 
Num- Mean Num- Mean 
ber years ber years 

87 21.98 36 19.78 

73 23 • .52 29 22.03 

\ 

144 23.62 

101 23 • .53 

13 2.5.12 , 

103 22.9.5 

113 23.18 

162 21.23 

99 22.34 

132 21.39 

108 21.21 

98 22.93 

27 23.1.5 

27 24.96 

27 24 • .52 

21 27.71 

76 19.91 

36 22.28 

68 21.76 

76 19.47 

**Significant at one per cent level 

F-value of 
difference 
between 
means 

.78 

.26 

.02 

.oo 

. .53 

.21 

4.78** 

1..56** 

.01 

• 75 

3.20** 



Personal Characteristics of Farm Operators Recognizing 
Themselves As Qualified and Not Qualified to Perform 

Selected Mechanical and Managerial Activities 
in Farm Electrification 
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Data analyzed in this section regarding personal characteristics 

of farm operators recognizing themselves as qualified and not qualified 

to perform selected activities in farm electrification include: (1) 

age of operators; (2) level of formal education, (3) years of voca-

tional agriculture instruction received while attending secondary 

school anfi (4) yea:rs of farming experience. 

It is observed in Table XX.XVI that the older operators were 

qualified to perform the selected activities in farm electrification. 

All of the activities reflect a high mean in favor of the qualified 

group. Of the ten activities, five reveal a highly significant dif-

ference between the group means. Therefore, the null hypothesis 

relative. to the five activities was rejected. 

The data in Table XXXVII indicate that no apparent pattern existed 

with regard to years of formal education completed and being qualified 

and not qualified to perform the selected activities in farm 

electrification for the farm operators interviewed. Of the ten 

activities, four reflect a highly significant difference between the 

group means; consequently, the null hypothesis relative to four activities 

was rejected. 

It is shown in Table XXXVIII that, in general, those farm operators 

receiving the largest number years of vocational agriculture instruction 

while attending secondary school were qualified to perform the selected 

activities in farm electrification. However, it should be noted that 

none of the activities reflecting a high mean in favor of the qualified 
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group indicate a significant difference between the group means. Of 

the ten activities, only one indicates a significant difference between 

the means. Therefore, the null hypothesis relative to the significant 

activity was rejected. 

Data in Table XXXIX indicate that the more experienced operators 

were qualified to perform the selected activities in farm electrification. 

All of the activities reflect a high mean in favor of the qualified 

group. Of the ten activities, six were highly significant; thus, the 

null hypothesis relative to activities was rejected. 
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TABLE XXXVI 

MEAN AGES OF FARM OPERATORS RECOGNIZING THEMSELVES AS QUALIFIED AND 
THOSE RECOGNIZING THEMSELVES AS NOT QUALIFIED TO PERFORM 

SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES IN FARM 
ELECTRIFICATION 

O;eerators F-value of 
Qualified Not gualified difference 
Num- Mean Nurn~ Mean between 

Activities ber ages ber ages means 

Planning an electrical wiring 
system 74 42',18 80 37.59 4.62** 

Figuring an elec.trical system 
load 59 39.49 70 38.11 .38 

Selecting electrical wiring 
materials 85 41.11 60 38.62 1.30 

Installing a wiring system for 
the farm home 54 41.52 82 40.68 .13 

Installing and maintaining 
other farm wiring systems 109 40.20 35 37.14 1.59** 

Selecting electrical motors 99 40.97 30 40.17 .01 

Selecting electrical home 
appliances 152 42.98 33 34.15 2.32** 

Selecting electrical heating 
systems 57 43.95 22 32.18 7.03** 

Selecting electrical equipment 
for a specific farm 
enterprise 104 39.74 23 36.39 2.99** 

Diagnosing electrical system 
failures and safety hazards 143 40.23 26 36.73 .15 

**Significant at one per cent level 
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TABLE XXXVII 

MEAN YEARS OF FORMAL EDUCATION ATTAINED BY FARM OPERATORS RECOGNIZING 
THEMSELVES AS QUALIFIED AND THOSE RECOGNIZING THEMSELVES AS NO'!' 

QUALIFIED TO PERFORM SELECTED MECHANICAL AND MANAGERIAL 
ACTIVITIES IN FARM ELECTRIFICATION 

OI2!2I'ztg;i:~ F-value of 
Qualified Not gualified difference 
Nurn- Mean Nurn- Mean between 

Activities ber years ber years means 

Planning an electrical 
wiring system 74 10.81 80 11.73 2.62** 

Figuring an electrical 
system load 59 11.49 70 11.19 .37 

Selecting electrical wiri'ng 
materials 8.5 11.40 60 10.72 2.24** 

Installing a wiring system 
for the farm home .54 10.83 82 11.09 .23 

Installing and maintaining 
other farm wiring systems 109 11.18 35 11.31 • 0.5 

Selecting electrical motors 99 11.08 30 10.47 .95 

Selecting electrical home 
appliances 152 10.60 33 11.36 2.17** 

Selecting electrical heating 
systems .57 11.05 22 11.41 .24 

Selecting electrical 
equipment for a specific 
farm enterprise 104 11.19 23 10.30 1.91** 

Diagnosing electrical system 
failures and safety hazards 143 10.99 26 11.08 .02 

**Significant at one per cent level 



TABLE XXXVIII 

MEAN YEARS OF SECONDARY SCHOOL VOCATIONAL AGRICULTURE INSTRUCTION 
RECEIVED BY FARM OPERATORS RECOGNIZING THEMSELVES AS QUALIFIED 

AND THOSE RECOGNIZING THEMSELVES AS NOT QUALIFIED TO PERFORM 
SELECTE:D MECHANICAL AND MANAGERIAL ACTIVITIES IN 

FARM ELECTRIFICATION 

Activities 

Planning an electrical 
wiring system 

Figuring an electrical 
system load 

Selecting electrical wiring 
materials 

Installing a wiring system 
for the farm home 

Installing and maintaining 
other .farm wiring systems 

Selecting electrical motors 

Selecting electrical home 
appliances 

Selecting electrical 
heating systems 

Selecting electrical equip­
ment for a specific farm 
enterprise 

Diagnosing electrical 
system failures and 
safety hazards 

Operators 
Qualified Not gualified 
Num- Mean Num- Mean 
ber years ber years 

74 1..58 

59 1.73 

8.5 1.67 

.54 1..59 

109 1.77 

99 1.47 

1.52 1.88 

.57 1.3.5 

104 1 • .5.5 

143 1..59 

80 

70 

60 

82 

3.5 

30 

33 

22 

23 

26 

1.4.5 

1.47 

1.34 

1.69 

1.27 

1.70 

2.32 

1..52 

1..58 

**Significant at one per cent level 

F-value of 
difference 
between 
means 

.28 

.02 

.87 

.57 

.42 

.89 

6.09** 

.36 

.02 



TABLE XXXIX 

MEAN YEARS OF FARMING EXPERIENCE COMPLETED BY FARM OPERATORS 
RECOGNIZING THEMSELVES AS QUALIFIED AND THOSE RECOGNIZING 

THEMSELVES AS NOT QUALIFIED TO PERFORM SELECTED 
MECHANICAL AND MANAGERIAL ACTIVITIES IN 

FARM ELECTRIFICATION 

O:eerators F-value of 
Qualified Not gualified difference 
Num- Mean Num- Mean between 

Activities ber years ber years means 

Planning an electrical 
wiring system 74 24.09 80 19.36 5.10** 

Figuring an electrical 
system load .59 21.95 70 19.77 0 97 

Selecting electrical wiring 
materials 85 22.46 60 20.37 ,93 

Installing a wiring system 
23J,'.:i. for the farm home .54 82 22.09 ,JO 

'' 

Installing and maintaining 
other farm wiring systems 109 22.09 35 18.58 2,0.5** 

Selecting electrical motors 99 22.03 JO 21.50 2.Jl** 

Selecting electrical hol!iie 
appliances 1.52 24.,51 33 18.06 J.80** 

Selecting electrical h~ating 
systems ,, .57 24.09 22 14.73 9,39** 

Selecting electrical equip-
ment for a specific 
farm enterprise 104 21.25 23 17,91 1.47 

Diagnosing electrical 
system failures and 
safety hazards 143 21.95 2,6 16.88 3 ,91** 

**Significant at one per cent level 
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Personal Characteristics and Economic Conditions of Farm Operators 
and Their Expressions of the Relative Value of Farmer Acquisition 

and Use of Selected Mechanical and Managerial Activities in 
Farm Power and Machinery 

98 

One of the issues most prevalent among agricultural educators in 

farm mechanics is whether or not the personal characteristics and 

economic conditions of farm operators are factors associated with their 

expressions of the relative values for farmer acquisition and use of 

selected mechanical and managerial activities in farm mechanics. Data 

analyzed in this section regarqing personal characteristics and economics 

condition of operators expressing 11 high11 and "medium to low" values for 

the farmer acquisition and use of selected mechanical and managerial 

activities in farm power and machinery include: (1) age of operators,, 

(2) level of formal education, (3) years of vocational agriculture 

instruction received while attending secondary school, (4) years of 

farming experience, (5) days of annual on-the-farm employment, (6) total 

acres in the farm operation and(?) current investment in farm power 

and machinery. 

The data in Table XL indicate that, in general, the younger farm 

operators expressed higher relative values for the farmer acquisition 

and use of the selected activities in farm power and machinery than the 

older operators. This was true for all activities except those activities 

dealing with the complete overhaul of internal combustion engines, Of 

the sixteen activities, ten reveal a significant difference between the 

group means. Two of the significant activities show a higher mean in 

favor of the high expression group; while six show a higher mean in favor 

of the medium to low expression group. Therefore, the null hypothesis 

relative to the ten activities was rejected. 
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TABLE XL 

MEAN AGES OF FARM OPERATORS AND THEIR EXPRESSIONS OF THE RELATIVE 
VALUE FOR FARMER ACQUISITION AND USE OF SELECTED ACTIVITIES 

IN FARM POWER AND MACHINERY 

Q.Eerators e292ressing F-value of 
·High Medium to low difference 

Num- Mean N ., um- Mean between 
Activities ber years ber years means 

Determining the cost involved 
in owning and operating 
farm machinery 176 40.34 52 43.94 3.32** 

Determining power, labor 
and machinery requirement 
for a farm enterprise 143 39.23 85 44.41 9.10** 

Determining the capacity 
of farm machinery 147 40.01 81 42.70 2.23** 

Planning a machinery replace-
ment program 125 39.46 103 43.23 .5,01** 

Servicing an ignition system 1.50 40.8.5 78 41,78 .27 

Servicing a fuel system 1.54 41.1.5 74 41.20 .08 

Replacing a tractor clutch 120 40.23 108 42.20 1.3.5* 

Replacing tractor brakes 127 40.27 101 42.30 1.42** 

Adjusting engine tappets 96 40.73 132 41.48 .19 

Complete tractor or power 
unit overhaul 82 41.74 146 40.84 .26 

One cylinder engine overhaul 62 42.8.5 166 40.,54 1.49** 

Arc welding 144 40.11 84 42.98 2.69** 

Oxyacetylene welding 124 39.33 104 43.36 5,74** 

Calculating pulley speeds 74 40.1.5 1.54 41.66 .69 

Calibrating power sprayers .59 '.~0.65 27 41.61 .32 

Hardsurfacing plow=shares 57 40.04 33 42.29 1.77** 

*Significant at five per cent level 
**Significant at one per cent level 
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It is shown in Table XLI that the selected operators with higher 

levels of formal education expressed higher relative values for the 

farmer acquisition and use of the selected managerial activities and 

lower values for the mechanical activities in farm power and machinery 

than the operators with lower levels of education. Of the sixteen 

activities, ten reflect a significant difference between the group 

means; consequently, the null hypothesis relative to the ten activities 

was rejected. 

Table XLII indicates that, in general, the selected operators 

receiving the largest number years of vocational agriculture instruction 

while attending secondary school expressed higher relative values for 

the farmer acquisition and use of the selected activities in farm power 

and machinery than those receiving a smaller number years of instruction. 

This was true with the exception of being able to overhaul internal 

combustion engines. Of the sixteen activities, seven reveal a signifi­

cant difference between the group means. Therefore, the null hypothesis 

relative to the seven activities was rejected, 

It is observed in Table XLlII that the less experienced, farm 

operators expressed higher relative values for the farmer acquisition 

and use of the selected activities in farm power and machinery than the 

operators with more farming experience. T4is is indicated by the fact 

that all activities reflect a high mean in favor of the medium to low 

expression group. However, only seven of the sixteen activities show a 

significant difference between the group means. It should also be noted 

that, in general, the significant ones are managerial and recent trend 

activities. Therefore, the null hypothesis relative to the seven 

activities was rejected. 
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TABLE XLI 

MEAN YEARS OF FORMAL EDUCATION ATTAINED BY FARM OPERATORS AND THEIR 
EXPRESSIONS OF THE RELATIVE VALUE FOR FARMER ACQUISITION AND USE 

OF SELECTED ACTIVITIES IN FARM POWER AND MACHINERY 

.012erators exEressing _ F=value of 
Hie:;h rledium to low difference ... 

Num- Mean Num~ Mean between 
Activities ber years ber years means 

Determining the cost involved 
in owning and opera~ing farm 
machinery 176 11.62 52 10.21 2.46** 

Determining the power, labor 
and machinery requirement 
for a farm enterprise 143 11.52 85 10.58. 1.59** 

Determining the capacity of 
farm machinery 147 11.40 81 10.73 .BO 

Planning a machinery replace= 
ment program 125 11.46 103 10.82 • 78 

Servicing an ignition system 150 10.69 78 12.08 3,34** 

Servicing a fuel system 154 10. 71 74 12.11 3.30** 

Replacing a tractor clutch 120 11.03 108 11.31 1.52** 

Replacing tractor bra,kes 127 .. 10.73 101 11,71 l.83** 

Adjusting engine tappets 96 10.49 132 11,66 3.42** 

Complete tractor or power 
unit overhaul 82 10.49 146 11.55 1.99** 

One cylinder engine overhaul 62 10.55 166 11.40 1,09** 

Arc welding 144 10.90 84 11.63 9,66** 

Oxyacetylene welding 124 10.89 104 11,50 • 71 

Calculating pulley speeds 74 10.66 154 11.42 .. 95 

Calibrating power sprayers 59 10,95, 27 10 .. 77 .21 

Hardsurfacing plow-shares 57 10.88 33 10.83 .01 

**Significant at one per cent level 



102 

TABLE XLII 

MEAN YEARS OF SECONDARY SCHOOL VOCATIONAL AGRICULTURE INSTRUCTION 
RECEIVED BY FARM OPERATORS AND THEIR EXPRESSIONS OF THE RELATIVE 

VALUE FOR FARMER ACQUISITION AND USE OF SELECTED ACTIVITIES IN 
FARM PCMER AND MACHINERY 

·- Operators ex;eressing F-value of 
.High Medium to low difference -Num- Mean Num- Mean between 

Activities ber years ber years means 

Determining the cost involved 
in owning and operating 
farm machinery 176 1.45 52 1.31 .35 

Determining the power, labor 
and machinery requirement 
for a farm enterprise 143 1~57 85 1.16 3.81** 

Determining the capacity of 
farm machinery ~47 1.49 81 1.27 1.06 

Planning a machinery'replace-
ment program 125 1.57 103 1.23 2.80** 

Servicing an ignition system 150 1.49 78 1.28 .94 

Servicing a fuel system 154 1.50 74 1.24 1.45** 

Replacing a tractor clutch 120 1.58 108 1.24 2.80** 

Replacing tractor brakes 127 1.51 101 1.30· 1.13 

Adjusting engine tappets 96 1.42 132 1.40 .oo 

Complete tractor or power 
unit overhaul 82 1.32 146 1.47 .56 

One cylinder engine overhaul 62 1.29 166 1.48 .73 

Arc welding 144 1.47 84 1.3i 5,29** 

Oxyacetylene welding 124 1.55 104 1.26 2.08** 

Calculating pulley speeds 74 1.65 154 1.31 2.61** 

Calibrating power sprayers 59 1.52 27 1.33 .90 

Hardsurfacing plow-shares 57 1. 64 33 1.49 .56 

**Significant at one per cent level 
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TABLE XLIII 

MEAN YEARS OF FARMING EXPERIBNCE COMPLETED BY FARM OPERATORS AND THEIR 
EXPRESSIONS OF THE RELATIVE VALUE FOR FARMER ACQUISITION AND USE OF 

SELECTED ACTIVITIES IN FARM POWER AND MACHINERY 

Activities 

Determining the cost involved 
in owning and operating 
farm machinery 

Determining the power, labor 
and machinery requirement 
for a farm enterprise 

Determining the capacity of 
farm machinery 

Planning a machinery replace­
ment program 

Servicing an ignition system 

Servicing a fuel system 

Replacing a tractor clutch 

Replacing tractor brakes 

Adjusting engine tappets 

Complete tractor or power 
unit overhaul 

One cylinder engine overhaul 

Arc welding 

Oxyacetylene welding 

Calculating pulley speeds 

Calibrating power sprayers 

Hardsurfacing plow=shares 

Operators expressing 
High Medium to low 

Num= Mean Num= Mean 
ber years ber years 

176 21.95 52 24.81 

143 21.16 85 25.02 

147 21.29 81 25.05 

125 20.67 103 24.94 

150 22.77 78 22.28 

154 22.82 74 22.15 

120 22.33 108 22.90 

127 22.50 101 22.73 

96 22.88 132 22.40 

82 23.66 146 22.01 

62 24.35 166 21.95 

144 21.89 84 23.82 

124 21.22 104 24.25 

74 21,86 154 22.95 

59 22.03 27 23.10 

57 21.68 33 23.57 

*Significant at five per cent level 
**Significant at one per cent level 

F..,.value of 
difference 
between 
means 

1.9~** 

4.8f:,** 

4.4~** 

6.33** 

• 72 

.13 

. u 

,19 

• 74 

.85 

1,57** 

1.19* 

3.15** 

.~5 

.38 

Ll5 
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The data in'Jable :xLIV indicate that the farm operators employed on 

the farm the largest number of days per year expressed lower relative 

values for the farmer acquisition and use of the managerial activities 

and higher values for the mechanical activities in farm power and machi= 

nery than the operators employed a smaller number of days per year. Of 

the nine activities reflecting significant differences, two were 

managerial and seven mechanical in nature. The null hypothesis relative 

to the nine activities was rejected. 

Table XLV shows that, in general, the farm operators with the larger 

farmers in total acres expressed higher relative values for the fal"r)ler 

acquisition and use of the selected activities in farm power and machinery 

than the operators with smaller acreages~ This was true except for 

determining the cost involving with machinery; however, the difference 

between the means was insignificant. Of the sixteen activities, seven 

reflect a significant difference between the group means; con,sequently, 

the null hypothesis relative to the seven activities was rejected. 
' 

Table XLVI reveals no evident pattern between the expressed 

relative values by the operators for the farmer acquisitit1n and use of 

the selected activities in farm power and machinery and thei.r current 

investment in farm power and machinery. Of the sixteen activities, 

five show a highly significant difference between the group means. 

Therefore, the null hypothesis relative to the five activities was 

rejected. 
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TABLE XLIV 

MEAN DAYS OF ANNUAL ON-THE-FARM EMPLOYMENT OF FARM OPERATORS AND THEIR 
EXPRESSIONS OF THE RELATIVE VALUE FOR FARMER ACQUISITION AND USE OF 

SELECTED ACTIVITIES IN FARM POWER AND MACHINERY 

Q:gerators ExEressing F-value of 
High Medium to low difference 

Num= Mean Num"" Mean between 
Activities ber days ber days means 

Determining the cost involved 
in owning and operating farm 
machinery 176 205.16 52 215. 73 .33 

Determining the power, labor 
and machinery requirement 
for a farm enterprise 143 200.34 85 2I9'~ 74 l.4f3** 

Determining the capacity of 
farm machinery 147 203.57 81 213.64 .49 

Planning a machinery replace-
ment program 125 203. 88' 103 · 212.05 2.7f,** 

Servicing an ignition system 150 219.64 78' 218~97 .13 

Servicing a fuel system 154 2,07.28 74 20{h 18 .29 

Replacing a tractor clutch 120 216-.84 108 19'7'.27 l.pO* 

Replacing tractor brakes 127 219.34 101 192.77 2.94** 

Adjusting engine valve tappets 96 230.55 132 190.86 6.60** 

Complete tractor or power 
unit overhaul 82 229.55 146 195.23 4.62** 

One cylinder engine overhaul 62 239.50 166 195.64 6.54** 

Arc welding 144 212.35 84 199.38 .65 

Oxyacetylene welding 124 216.05 104 197.46 1.44** 

Calculating pulley speeds 74 231.39' 154 196.12 4.64** 

Calibrating power sprayers 59 214.41 27 201.63 • 68 

Hardsurfacing plow-shares 57 214.52 $3 200.62 .BO 

*Significant at five per cent level 
**Significant at one per cent level 
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TABLE XLV 

MEAN TOTAL ACRES IN FARM OPERATION AND THE EXPRESSIONS OF OPERATORS AS 
TO THE RELATIVE VALUE FOR FARMER ACQUISITION AND USE OF SELECTED 

ACTIVTIIE.S IN FARM POWER AND MACHINERY 

O~erators e!Eressing F-value of 
High Medium to low difference 

Num= Mean Num- Mean between 
Activities ber acres ber acres means 

Determining the cost involved 
in owning and operating 
farm machinery 176 214.65 52 239.40 .75 

Determining the power, labor 
and machinery requirement 
for a farm enterprise 143 227.03 85 225. 7g .16 

Determining the capacity of 
farm machinery 147 229.34 81 222.75 .18 

Planning a machinery replace-
ment program 125 228.43 103 207.83 ~72 

Servicing an ignition system 150 226.75 78 223.69 • 75 

Servicing a fuel system 154 219.41 74 2l8'~ 53 .12 

Replacing a tractor clutch 120 228.51 108 208.~9 .68 

Replacing tractor brakes 127 237.30 101 196.27 2.-91'** 

Adjusting engine valve tappets 96 261.35 132· lB&.41 2.74** 

Complete tractor or power 
unit overhaul 82 253.52 146 199.80 4.69** 

One cylinder engine overhaul 62 259.45 166 204.06 4.2~** 

Arc welding 144 229.13 84 · 201. 96 1.94** 

Oxyacetylene welding 124 233.06 104 202.50 1,61** 

Calculating pulley speeds 74 207.69 154 224.62 4.35** 

Calibrating power sprayers 59 214.04 27 223.57 .15 

Hardsurfacing plow=shares 57 210.89 33 227.35 .47 

**Significant at one per cent level 
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TABLE XLVI 

MEAN HUNDRED DOLLARS OF CURRENT INVESTMENT IN FARM POWER AND MACHINERY 
OF FARM OPERATORS AND THEIR EXPRESSIONS OF THE RELATIVE VALUE 

FOR FARMER ACQUISITION AND USE OF SELECTED ACTIVITIES IN 
FARM POWER AND MACHINERY 

Q.Eerators exEressing F-value of 
High Medium to low difference 

Num- Mean Num- Mean between 
Activities ber dollars ber dollars means 

Determining the cost involved 
in owning and operating 
farm machinery 176 7,600 52 1.soo .47 

Determining the power, labor 
and machinery requirement 
for a farm enterprise 143 7,800 85 1 ,soo· .23 

Determining the capacity of 
farm machinery 147 7,900 81 7,200 .93 

Planning a machinery replacew 
ment program 125 8,400 103 6,80U 4.6~**" 

Servicing an ignition system 150 7,500 1a·· 5·.100 .57 

Servicing a fuel system 154 7,600 74 8,000 .25 

Replacing a tractor clutch 120 1 ,&oe- 108' 7,800 .i"6 

Replacing tractor brakes 127 1,aoo·· 101 T,600' .-94 

Adjusting engine valve tappets 96 8,300 132 7,300 1. 71** 

Complete tractor or power 
unit overhaul 82 7,900 146 7,600 .13 

One cylinder engine overhaul 62 8,100 166 7,600 3.7S** 

Aro welding 144 7,400 84 8,200 1' .16 

Oxyacetylene welding 124 7,200 104 8,300 2.26** 

·Calculating pulley speeds 74 8,200 154 7,400 .99 
< 

Calibrating power sprayers 59 7,900 27 7,500 .34 

Hardsurfacing plow=shares 57 7,100 33 8,300 2.9p** 

**Significant at one per cent level 
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and Their Expression~ of the Relative Values of Farmer 

Acquisition and 'Use of Selected Mechanical and 
Managerial Activities in Farm Buildings 

and Other Structures 

108 

Data analyzed in this section regarding personal characteristics 

and economic conditions of operators expressing "highn and 11 medium to 

low" values for the farmer acquisition and use of the selected mechanical 

and managerial activities in farm buildings and other structures include: 

(1) age of operators, (2) level of formal education, (J) years of 

vocational agriculture received while attending secondary school, 

(4) years of farming experience, (5) days of annual on=the=farm employ= 

ment, (6) total acres in the farm operation and(?) current investment 

in farm buildings and other structures. 

Data in Table XLVII indicate that the older farm operators expressed 

higher values for the farmer acquisition and use of the selected activi= 

ties in farm bu.ildings and other structures than the younger operators 

interviewed. The activity sketching and drawing was the only exception. 

Of the eleven activities, six reflect a significant difference between 

the group means; consequently, the null hypothesis :relative to the six 

activities was :rejected. 

It is evident from the data shown in .Table XLVIII that, in general, 

the operators with less formal education expressed higher values for 

the farmer acquisition and use of the selected managerial activities in 

farm buildings and other struct·ures than the operators with higher levels 

of formal education. Of the eleviein activities, six shciw a significant 

difference between the group means; thus, the null hypothesis relative 

to six activities was rejected. 
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TABLE XLVII 

MEAN AGES OF FARM OPERATORS AND THEIR EXPRESSIONS OF THE RELATIVE 
VALUE FOR FARMER ACQUISITION AND USE OF SELECTED ACTIVITIES 

IN FARM BUILDINGS AND OTHER STRUCTURES 

0Eerators exEressin~ F-value 
·Him Medium to low difference 

N'wn= Mean Num= Mean between 
Activities ber years ber years means 

Sketching and drawing 74 39.88 154 42.00' 1.3~** 

Reading blueprints and drawings 70 41.94 158' 40.95 .29" 

Figuring bill of materials and 
other building costs 113 43.19 115 39.33 .53 

Determining concrete mixtures 86 42.15 142 40.71 .69 

Determining amounts of concrete 
needed 90 43.2-8 138 39.93 3.81** 

Using concrete blocks and 
other masonry materials 73 42.26· 1:55·· 40.77 .67 

Planning a water system 9!r 41.-74 129 40.61 .43 

Installing a farm home 
plumbing system 107 43.56 121 39.23 6. 72** 

Installing other farm plumbing 104 44.29 124 38.73 11 .. 30** 

Planning a farm sewage system 108 45.17 68 38.22 1.80** 

Installing a farm home sewage 
system 98 44.16 76 39.12 9~0~** 

**Significant at one per cent level 
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TABLE XLVIII 

MEAN YEARS OF FORMAL EDUCATION ATTAINED BY FARM OPERATORS AND THEIR 
EXPRESSIONS OF THE RELATIVE VALUE FOR FARMER ACQUISITION AND 

USE OF SELECTED ACTIVITIES IN FARM BUILDINGS AND OTHER 
STRUCTURES 

0Eerators exEressin~ 
High Medium to low 

Num.~ Mean Num~ Mean 
Activities ber years ber years 

Sketching and drawing 74 10.28 154 11.09 
I 

Reading blue prints and 
detail drawings 70 10.39 158 11.04 

Figuring bill of materials and 
other building cost 113 10.65 115 11.04 

Determining concrete mixtures 86 10.48 142 11.06 

Determining amounts of concrete 
needed 90 10.66 138 10.94 

Using concrete blocks and other 
masonry materials 73 10.86· 155 10·.83 

Planning a water system 99 10. 9-S 129 10. 72 

Installing a farm home plumbing 
system 107 10.41 121 11.22 

Installing other farm plumbing 104 10.70 124 10.96 

Planning farm home sewage system 108 10.65 68 10.99 

Installing a farm home sewage 
system 98 10.57 76 11.05 

**Significant at one per cent level 

F-value of 
difference 
between 
means 

3.77* 

2.3;2** 

.99 

2,09** 

.48 

.os 

,26 

4.39** 

.43 

• 76 

1,48** 
' 
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The data in Taple XLIX indicate that no pattern e~ted with, 

regard to number of years of vocational agriculture received in secondary 

school and the relative values expressed by the operators as to the 

value for farmer acquisition and use of the selected activities in farm 

building and other structures. Of the eleven activities, only one 

activity shows a significant difference between the group means; there­

fore, the null hypothesis rela.tive to the activity was ·rejected. 

It is shown in Table L that, in general, the more experienced farm 

operators expressed high relative values for the farmer acquisition and 

use of the selected activities in farm buildings and other structures 

than the less experienced operators interviewed. The activity sketching 

and drawing was the only exception. Of the eleven activities, five show 

a significant difference between the means of the groups. All of the 

significant activities reflect a higher mean in favor of the high 

expression group. Therefore, the null hypothesis relative to the five 

significant activities was rejected. 

It is observed in Table LI that those farm operators employed the 

larger number of days per year on the farm expressed higher relative 

value for the farmer acquisition and use of the selected activities in 

farm buildings and other structures than those operators employed a smaller 

number of days. Of the eleven activities, nine reflect a highly 'Signi­

ficant difference between the group means; thus, the null hypothesis 

relative to the nine activities was rejected. 

The data in Table LII indicate that those farm operators with the 

larger farms in total acres expressed higher relative values for the 

farm.er acquisition and use of the selected activities in farm buildings 

and other structures than those farm operators with smaller acreages. 
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TABLE XLIX 

MEAN YEARS OF SECONDARY SCHOOL VOCATIONAL AGRICULTURE INSTRUCTION 
RECEIVED BY FARM OPERATORS AND THEIR EXPRESSIONS OF THE RELATIVE 

VALUE FOR FARMER ACQUISITION AND USE OF SELECTED ACTIVITIES IN 
FARM BUILDINGS AND OTHER STRUCTURES 

Qeerators ea!iJ2ressin~ F-value of 
Hi~ Medium to low difference 

Num .. Mean Num- Mean between 
Activities ber years ber years means 

Sketching and drawing 74 1.49 154 1.35 .39 

Reading blue prints and 
detail drawings 70 1.58 158 1.34 1.27** 

.Figuring bill of materials and 
other building cost 113 1.24 115 1.48 .53 

Determining concrete mixtures 86 1.52 142 1.35 .69 

Determining amounts of concrete 
needed 90 1.46 138 1.38 .16 

Using concrete blocks and other 
masonry materials 73 1.27 155 1.38 .15 

Planning a water system 99 1.44 129 1.41 .oo 

Installing a farm home 
plumbing system 107 1.32 121 1.29 .69 

Installing.other farm plumbing 104 1.28 124 1.52 .14 

Planning farm home sewage system 108 1.30·· 68"" 1.49 .as 

Installing a fa.rm home sewage 
system 98 1.41 76 1.40 .oo 

**S.ignificant at one per cent level 
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TABLE L 

MEAN YEARS OF FARMING EXPERIENCE COMPLETED BY FARM OPERATORS AND THEIR 
EXPRESSIONS OF THE RELATIVE VALUE FOR FARMER ACQUISITION AND USE 

OF SELECTED ACTIVITIES IN FARM BUILDINGS AND OTHER 
STRUCTURES 

QEerators e!J.?ressin~ F-value of 
High Medium to low difference 

Num.,. Mean Num= Mean between 
Activities ber years ber years means 

Sketching and drawing 74 21.54 154 23.26 .87 

Reading blue prints and detail 
drawings 70 23.39 158 22.35 .31 

Figuring bill of materials and 
ether building cost 113 24.11 115 21.25 .28 

Determining concrete mixtures 86 23.67 142 22.07 .82 

Determining amounts of concrete 
needed 90 24.64 138 21.40 3.47** 

Using concrete blocks and other 
masonry materials 73 23.16 155 22.44 .16 

Planning a water system 99 22.71 129 22.61 .03 

Installing a farm home 
plumbing system 107 23·. 9.S-· 121 2·1.5.S- 1.9~** 

Installing other farm plumbing 104 24.81 124 20.90 5.30** 

Planning farm home sewage system 108 26.02 68 20.08 li.51** 

Installing a farm home sewage 
system 98 2p.49 76 20.62 8.25** 

**Significant at one per cent level 
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TABLE LI 

MEAN DAYS OF ANNUAL ON-THE-FARM EMPLOYMENT OF FARM OPERATORS AND THEIR 
EXPRESSIONS OF THE RELATIVE VALUE FOR FARMER ACQUISITION AND USE 

OF SELECTED ACTIVITIES IN FARM BUILDINGS AND OTHER 
STRUCTURES 

Sketching and drawing 

Reading blue prints and 
detail drawings 

Figuring bill of materials and 
other building cost 

Determining concrete mixtures 

.Determining amounts of concrete 
needed 

Using concrete blocks and other 
masonry materials 

Planning a water system 

.Installing a farm home 
plumbing system 

Installing other farm plUlllbing 

/ 

Operators expressing 
High Medium. to low 

Num- Mean Num.: Mean 
ber days ber days 

74 218.19 154 200.86 

70 225 .. Q7 158 199.34 

113 226 .. 24 115 188.25 

86 232·.94 142 191.73 

90 225,09 138 195.67 

73 223.15 155 199.58 

99 208.43 129 205.49 

107 231.41 121 185·.93 

104 216.66 124 199,27 

Planning farm home sewage system 108 218.62 68 198.30 

Installing a farm home sewage 
system 98 218.34 76 196.98 

**Significant at one per cent level 

F-value of 
difference 
between 
means 

1.57** 

2 .. 36** 

6.17** 

6.83** 

3.50** 

2,04** 

.35 

s·.92** 

1.25 

1.70** 

1.86** 
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TABLE LII 

MEAN TOTAL ACRES IN FARM OPERATIONS AND THE EXPRESSIONS OF OPERATORS 
AS TO THE RELATIVE VALUE FOR FARMER ACQUISITION AND USE OF 
SELECTED ACTIVITIES IN FARM BUILDINGS AND OTHER STRUCTURES 

OEerators exEressing F-value of 
High Medium to low difference 

Num- Mean Num- Mean between 
Activities ber acres ber acres means 

Sketching and drawing 74 232.28 154 214.49 .64 

Reading blue prints and 
detail drawings 70 273.00 158 196.41 8.90** 

Figuring bill of materials 
and other building cost 113 254.81 115 184.88 8.77** 

Determining concrete mixtures 86 265.94 142 193.91 8.74** 

Determining amounts of concrete 
needed 90 264.94 138 192.04 9.11** 

Using concrete blocks and other 
masonry materials 73 235.84 155 213.79 .74 

Planning a water system 99 231.44 129 206.98 1.02 

Installing a farm home 
plumbing system 107 260.84 121 185.88 1.01 

Installing other farm plumbing 104 257.93 124 190:.10 8,19** 

Planning farm home sewage system 108 250.84 68 197.71 4.91** 

Installing a farm home 
sewage system 98 255.82 76 194.29 6.65** 

**Significant at one per cent level 
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Of the eleven activities, seven reflect a highly significant difference 

between the group means; consequently, the null hypothesis relative 

to seven activities was rejected. 

Data in Table LIII indicate that those farm operators with the 

larger investments in farm buildings and other structures expressed 

higher relative values for the farmer acquisition and use of the 

selected activities in farm buildings and other structures than those 

operators with smaller investments. Of the eleven activities, six 

reflect a highly significant difference between the group means. It 

should be noted that five of the six significant activities are 

managerial in nature. The null hypothesis relative to the six signi­

ficant activities was rejected. 

Personal Characteristics and Economic Conditions of Farm Operators 
and Their Expressions of the Relative Value of Farmer 

Acquisition and Use of Selected Mechanical 
and Managerial Activities in 

Farm Electrification 

Data analyzed in this section regarding personal characteristics 

and economic condit.ions of operators expressing "high" and "medium to 

low11 values for the farmer acquisition and use of the selected mecha .. 

nical and managerial activities in farm electrification include: (1) 

age of operators, (2) level of formal education, (3) years of voca-

tional agriculture instruction received while attending secondary 

school, (4) years of farming experience, (5) days of annual on~the=farm 

employment, (6) total acres in the farm operation and(?) current 

investment in farm buildings and other structures. 
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TABLE LIII 

MEAN HUNDRED DOLLARS OF CURRENT INVESTMENT IN FARM BUILDINGS AND OTHER 
STRUCTURES OF FARM OPERATORS AND THEIR EXPRESSIONS OF THE RELATIVE 

VALUE FOR FARMER ACQUISITION AND USE OF SELECTED ACTIVITIES IN 
FARM BUILDINGS AND OTHER STRUCTURES 

0Eerators e~ressin~ F.,.value of 
His;h Medium to low difference 

Num ... -Mean · Num.,.. ~~an between 
Activities ber dollars ber dollars means 

Sketching and drawing 74 6,600 154 5,800 2.06** 

Reading blue prints and 
detail drawings 70 6,700 158 5,800 2.10** 

Figuring bill of materials 
and other building cost 113 6,700 115 5,500 3.83** 

Determining concrete mixtures 86 6,900 142 5,676 4.68** 

Determining amounts of concrete 
needed 90 7,000 138 5,500 6.82** 

Using concrete blocks and other 
masonry materials 73 6,400 155 6,000 .59 

Planning a water system 99 6,200 129 6,100 .02 

Installing farm home plumbing 107 6,200 121 6,000 .19 

Installing other farm. plumbing 104 6,300 124 6,000 .23 

Planning farm home sewage system 108 6,400 68 s,eoo .82 

Installing a farm home sewage 
system 98 6,200 76 6,000 1.88** 

**Significant at one per cent level 
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The data in Table LIV indicate that, in general, the older farm 

oper~tors expressed higher relative values for the farmer acquisition 

and use of the selected activities in farm electrification than the 

younger operators. The activities selecting electrical equipment for 

a farm enterprise and diagnosing electrical systems failures and 

safety hazards, were the only exceptions. It should be noted, however, 

that the differences between the group means for both activities were 

insignificant. Of the ten selected activities, five reflect a highly 

significant difference between the group means; thus, the null hypothesis 

relative to the five activities was rejected. 

It is observed in Table LV that those farm operators with less 

formal education expressed higher relative values for the farmer ac­

quisition and use of the selected activities in farm electrification 

than those operators with higher levels of formal education. Of the 

ten activities, eight reflect a highly significant difference between 

the group means. Therefore, the null hypothesis relative to eight 

activities was rejected. 

It is shown in Table LVI that, in general, those selecte~ farm 

operators receiving the largest number years of vocational agriculture 

instruction while attending secondary school expressed higher relative 

values for the farmer acquisition and use of the selected activities 

in farm electrification than those operators receiving less vocational 

agriculture instruction. The activity installing a wiring system 

for the farm home, was the only exception. Of the ten activities, 

only one activity reflects a significant difference between the gr~up 

means; therefore, the null hypothesis relative to the activity was 

:rejected. 
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TABLE LIV 

MEAN AGES OF FARM OPERATORS AND THEIR EXPRESSIONS OF THE RELATIVE VALUE 
FOR FARMER ACQUISITION AND USE OF SELECTED ACTIVITIES IN FARM 

ELECTRIFICATION 

Operators expressing 
High Medium to low 

Num- Mean Num- Mean 
Activities ber years ber years 

Planning an electrical 
wiring system 113 42 .. 63 115 39.91 

Figuring an electrical syst~m 
load 103 43.53 125 39 .. 41 

Selecting electrical wiring 
:materials 105 43.92 123 38.97 

Installing a wiring system 
for the farm home 99 43.41 129 39.60 

Installing and maintaining :'-' . .:·, :,; ~ .' .. , · '.\ r~:·):;11n{ ·:~'.· .... :.~·/',; 

other farm wiring system 99 41.81 129 40.66 

Selecting electrical motors 102 42.38 106 40.31 

Selecting electrical home 
appliances 86 43.76 142 39.81 

Selecting electrical heating 
systems 50 41.22 178 40.93 

Selecting eletrical equipment 
for a farm enterprise 106 40.46 122 41.73 

Diagnosing electrical system 
failures and safety hazards 174 40.85 54 42-.5p 

**Significant at one per cent level 

F-value of 
difference 
between 
means 

2.61** 

.60 

8.85** 

5.09** 

' . ,. ' ,. ;' . '· 

.46** 

l.59** 

5.18** 

.02 

.56 

.74 
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TABLE LV 

MEAN YEARS OF FORMAL EDUCATION ATTAINED BY FARM OPERATORS AND THEIR 
EXPRESSIONS OF THE RELATIVE VALUE FOR FARMER ACQUISITION AND USE 

OF SELECTED ACTIVITIES IN FARM ELECTRIFICATION 

Operators e?SPressing 
High Medium to low 

Nu.m- Mean Num= Mean 
Activities ber years ber years 

Planning an electrical 
wiring system 113 10.84 115 11.10 

Figuring an electrical 
system load 103 10.56 125 11.06 

Selecting electrical wiring 
materials 105 10.39 123 11.21 

Installing a wiring system for 
the fa.rm home 99 10.41 129 11.17 

Installing and maintaining 
other farm wiring systems 99 10.54 129 ll.15 

Selecting electrical motors 102 10.51 106 11.11 

Selecting electrical home 
appliances 86 10.24 142 11.15 

Selecting electrical heating 
systems 50 10.58 178 10.98 

Selecting electrical equipment 
for a specific farm enterprise 106 10.59 122 11.09 

Diagnosing electrical system 
failures and safety hazards 174 10.63 54 11.46 

**Significant at one per cent level 

F-value of 
difference 
between 
means 

.29 

l.65** 

4.39** 

3.79** 

2.44** 

2132** 

5#05** 

.73 

l,57** 

3.34** 
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TABLE LVI 

· ME/lll .. ~$ OF SECONDARY SCHOOL VOCATIONAL AGRICULTURE INSTRUCTION 
RE:CE~D .BY'.~FAR?1 .. O:PERATQRS AND .THEIR EXPRESSIONS OF THE RELATIVE 

VALUE"FOR FARMER ACQUISITION AND USE OF SELECTED ACTIVITIES 
IN FARM ELECTRIFICATION 

Q:Eerators exEressini F .. value of 
High Medium to low difference 

Num ... Mean Num- Mean between 
Activities ber years ber years means 

Planning an electrical wiring 
system 113 1.57 115 1.25 2.56** 

Figuring an electrical 
system load 103 1.49 125 1.35 .45 

Selecting electrical wiring 
materials 105 1.47 123 l.~3 .11 

Installing a wiring system for 
the .farm home 99 1.30 129 1.50 .98 

Installing and maintaining 
pther farm wiring systems 99 1.45 129 l.37 .15 

Selecting electrical motors 102 1.45 106 1.38 .u 
Selecting electrical home 

appliances 86· 1.3-8· 142 1.28- .35 

Selecting electrical heating 
systems 50 1.60 178 1.38 .85 

Selecting electrical equipment 
for a specific farm enterprise 106 l.44 122 l.37 .01 

Diagnosing electrical system 
failures and safety haz~:!"~S 174 1.47 54 1.24 .96 

**Significant at one per cent level 
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The data in Table LVII indicate that the more experienced farm 

operators expressed higher relative values for the farmer acquisition 

and use of the selected activities in farm electrification than the 

less experienced operators. Of the ten activities, five reflect a 

highly significant difference between the group means; therefore, 

the null hypothesis relative to the five activities was rejected. 

Data in Table LVIII indicate t hat, in general, the farm operators 

employed the largest number of days on the farm per year expressed 

higher relative values f or the farmer acquisition and use of the 

selected activities in farm electrification than the group of 

operators employed the smallest number of days. The activities 

selecting electrical heating systems, selecting electrical equipment 

for a specific farm enterprise and diagnosing electrical system 

failures and hazards, were the only exceptions. It should be noted 

that only one of these activities reflect a significant difference 

between the group means. Of the ten activities, six reflect a 

significant difference between the group means; consequently, the 

null hypothesis relative to the activities was rejected. 

It is shown in Table LIX that, i n general, the farm operators 

with the larger farms in total acres expressed higher relative values 

for the farmer acquisition and use of the selected activities in farm 

electrification than the group operators wi.th smaller acreages. Of 

the ten activities, only three reflect a higher mean in favor of the 

medium to low group; however, t he differences between the group means 

for the three activities was insignificant. Of the ten activities, 

only four show a significant difference between the group means. 

Therefore, the null hypothesis relative to the four activities was rejected. 
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TABLE LVII 

MEAN YEARS OF FARM EXPERIENCE COMPLETED BY FARM OPERATORS AND THEIR 
EXPRESSIONS OF THE RELATIVE VALUE FOR FARMER ACQUISITION AND 

USE OF SELECTED ACTIVITIES IN FARM ELECTRIFICATION 

Activities 

Planning an electrical 
wiring system 

Figuring an electrical system 
load 

Selecting electrical wiring 
materials 

Installing a wiring system 
for the farm home 

Installing and maintaining 
other farm wiring systems 

Selecting electrical motors 

Selecting electrical home 
appliances 

Selecting electrical heating 
systems · 

Selecting electrical equipment 

9.Eerators e2£12ressin~ 
High Medium to low 

Nu.me, Mean Num= Mean 
ber years ber years 

113 23 .. 40 115 21..96 

103 24.26 125 21 .. 35 

105 25.05 123 20.73 

99 24.72 129 21..11 

99 23 .. 33 129 21.98 

102 23 .. 84 106 21.69 

86 25.24 142 20 .. 85 

50 22.96 178 22 .. 40 

for a specific farm enterprise 106 23.09 122 23.02 

Diagnosing electrical system 
failures and safety hazards 174 22.64 54 22.43 

**Significant at one per cent level 

F-value of 
difference 
between 
means 

2 .. 89** 

6.50** 

4.47** 

.62 

1.58** 

6 .. 28** 

.29 

.oo 
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TABLE LVIII 

MEAN DAYS OF ANNUAL ON-THE.,,FARM EMPLOYMENT OF FARM OPERATORS AND THEIR 
EXPRESSIONS OF THE RELATIVE VALUE FOR FARMER ACQUISITION AND USE 

OF SELECTED ACTIVITIES IN FARM ELECTRIFICATION 

Activities 

Planning an electrical wiring 
system 

Figuring an electrical system 
load 

Selecting electrical wiring 
materials 

Installing a wiring system for 
the farm home 

Installing and maintaining 
other farm wiring systems 

Selecting electrical motors 

Selecting electrical home 
appliances 

Selecting electrical heating 
systems 

Selecting electrical equipment 
for a. spe~if'ic t'?-rm ent,erprise 

Diagnosing electrical system 
failures and safety hazards 

Operators e:x;:pressing 
~ High Medium to low 
Nmn= Mean Num= Mean 
ber days ber days 

113 223.05 115 191 .69 

103 223.29 125 193.15 

105 226.05 123 190 .. 30 

99 227.03 129 192.07 

99 207.62 129 206.68 

102 209.62 106 205.12 

86 223.45 142 194.69 

50 206.96 178 207.84 

106 195.72 122 220.24 

174 200.72 54 225.98 

**Significant at one per cent level 

F-value of 
difference 
between 
means 

4.17** 

3§81** 

5.41** 

5.11** 

.oo 

.08 

3 .. 39** 

.03 

2.55** 

.01 
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TABLE LIX 

MEAN TOTAL ACRES IN FARM OPERATIONS AND THE EXPRESSIONS OF OPERATORS 
AS TO THE RELATIVE VALUE FOR FARMER ACQUISITION AND USE OF 

SELECTED ACTIVITIES IN FARM ELECTRIFICATION 

Activities 

Planning an electrical wiring 
system 

Figuring an electrical system 
load 

Selecting electrical wiring 
materials 

Installing a wiring system 
for the farm home 

Installing and maintaining 
other farm wiring systems 

Selecting electrical motors 

Selecting electrical home 
appliances 

Selecting electrical heating 
systems 

Selecting electrical equipment 

---2:Eerators expressing 
.......Jligh Medium to low 
Num,u Mean Num- Mean 
ber acres ber acres 

113 249 .. 74 115 192.77 

103 255.,48 125 192,.53 

105 250.19 123 196.35 

99 250.. 79 129 198.16 

99 277.58 129 213.88 

102 229,82 106 213.46 

,•:;_.;.,\,,'_.·, 

86 221. 40 142 215,47 

50 200.60 178 225.33 

F .. value of 
difference 
between 
means 

5 .. 76** 

6.98** 

5.08** 

4.80** 

.32 

.46 

.59 

.73 

for a specific farm enterprise 106 209.17 122 234.84 1.14 

Diagnosing electrical system 
failures and safety hazards 174 209.95 54 256.46 

**Significant at one per cent level 

.27 
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It is observed in Table LX that, in general, the farm operators 

with larger investments in farm buildings and other structures expressed 

higher values for the farmer acquisition and use of the selected 

activities in farm electrification than the operators with smaller in-

vestments. The activity diagnosing electrical system failures and 

hazards was the only exception. Of the ten activities, only two re-

fleet a significant difference between the group means. Therefore, 

the null hypothesis relative to the two activities was rejected. 

Expressions of ' Farm Operators, Teach~rs of Vocational Agriculture, 
Teacher-educators and , Commercial &l.ucational Representatives As 

to the Value of Farmer Acquisition and Use of Selected 
Mechanical and Mangerial Activities in Farm Power and 

Machinery~ Farm Buildings ·and Other Structures 
Farm Electrification 

Data analyzed in this section include the opinions of 228 selected 

farm operators, ninety~two teachers of vocational agriculture, seven 

teacher-educators and twenty-four commercial educational representatives 

as to the economical value of farmer acquisition and use of selected 

activities in: (1) farm power and machinery, (2) farm buildings and 

other structures and (3) farm electrification. Teacher educators and 

commercial educational representatives expressed value opinions only 

in their respective instructional areas. 

Economy-wise, values expressed by the respondents were categorized 

as "no value", "low", "medium" and "high". In the tabular presentation 

of data, the arithmetical values, reported to the nearest hundredth, 

are 0.00 to 1.00, low; 1.01 to 2.00, medium and 2. 01 to 3.00 high. 
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TABLE LX 

.MEAN HUNDRED DOLLARS OF CURRENT INVESTMENT IN FARMING BUILDINGS AND 
OTHER STRUCTURES OF FABM OPERATORS AND THEIR EXPRESSIONS OF THE 

RELATIVE VALUE FOR FARMER ACQUISITION AND USE OF 
SELECTED ACTIVITIES IN FARM ELECTRIFICATION 

QEerators e:292:ressing F-value of 
High Medium to low difference 

Num .... Mean Nwn= Mean between 
Aotitities ber dollars ber dollars means 

Planning an electrical wiring 
system 113 6,400 115 5,800 1.17 

Figuring an electrical system 
load 103 6,200 125 6,000 .53 

Selecting electrical ~ing 
materials 105 6,500 123 5,800 1.25 

Installing a wiring system for 
the farm home 99 6,400 129 5,900 1.01 

Installing and maintaining 
other farm wiring systems 99 6,300 129 5,900 2.54** 

Selecting electrical motors 102 6,600 106 5,700 2.59** 

Selecting electrical home 
appliances 86- · 6»3-20· 142· 5;700 1.08 

Selecting electrical heating 
systems 50 5l)900 178 6,200 .09 

Selecting electrical equipment 
for a specific farm enterprise 106 6,116 122 6,194 .oo 

Diagnosing electrical system 
failures and safety hazards 174 6,000 54 6,000 .oo 

**Significant at one per cent level 
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The data in Table LXI indicate the relative mean values and ordinal 

rankings for the farmer acquisition and use of selected activities in 

farm power and machinery as expressed by farm operators, teachers of 

vocational agriculture, teacher educators and commercial educational 

representatives. 

The relative means values of the activities as determined from farm 

operator responses show that twent y-five, or eighty~six per cent, of the 

activities received a ~gh farmer acquisition and use value while four, 

or fourteen per cent, received a medium value. The teacher responses 

show that twenty=one, or seventy=two per cent, of the activities 

received a high value while eight, or twenty~eight per cent, received 

a medium value. Teacher educator responses show that eighteen, or 

sixty-two per cent, of the activities received a high value; nine, or 

thirty=one per cent, received a medium value ; while two, or seven per 

cent, received a low value. The values of activities as determined from 

commercial educational representative responses show that thirteen, or 

forty~four per cent, received a high value; twelve, or forty-one per 

cent, received a medium value; while fo'ltt', or fifteen per cent, 

received a low valueo 

It is also observed in Table LXI that when a mean of the combined 

respondent groups was calculated, nineteen or sixty=two per cent of the 

activities in farm power and machiner y received a high value; while 

ten, or thirty-eight per cent, received a medium value. 

Table LXII shows the relative mean values and ordinal rankings 

for the farmer acquisition and use of selected activities in farm 

buildings and other structures as expressed by farm operators, teachers 

of vocati onal agriculture, teacher educators and commercial educational 

representativeso 



'!'ABLE LXI 

MEAN VALUES AND RANKS OF SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES IN FARM POWER 
. AND MACHINERY AS INDICATED BY FARM OPERATORS, TEACHERS OF VOCATIONAL AGRICULTURE, 

.TEACHER EDUCATORS AND COMMERCIAL EDUCATIONAL REPRESENTATIVES . 

Farm Vo-ag Teacher Commercial 
- operators teachers educators educ. rep. Combined 

Activities Valuea Rank Valuei Rank Value Rank Value Rank Value Rank 

Adjusting farm machinery 
under field conditions 2.88 1 2.53 4 2.71 l 2 .. 54- 4 2.,nfr 1 

Tractor preventative maintenance 2.79 4 2.62 3 2.71 l 2:o'1:7 8- · 2-.66'- 2 

__ {6'e~ijtg{.upJ!;1irm·machinery 2.85 3 2.35 9 2.43 7 2.36- fr 2.50~ - 3 

.Diagnosing and making minor 
machinery and equipment repair 2. 60 9 2. 63 2 2.57 4 2.~ -- 12· 2·.47 4 

Adjusting a tractor clutch 2.62 7 2.10 18 1.57 22 1.10 24 2,,45·-- 5 

Calibrating planters and 
seeding drills 2.48 16 2.16 16 2.43 7 2.64 2 2.43· 6 

Determining the power, labor 
and machinery requirement 
for a farm enterprise 2.50 14 2.28 13 2.28 10 2.63 3 2.42 8 

Servicing a cooling system 2.86 2 2.35 9 2.28 10 2.18 10 2.42 8 

Servicing a fuel system 2. 68 2 2.35 9 2. 71 1 1 .• 91 15 2.41 10 
I-' 

Determining the capacity of ~ 
farm machinery 2.60 9 2.10 18 2.14 14 2.82 1 2.41 10 



TABLE LXI (continued) 

Farm Vo.,,ag Teaeher Commercial 
"' operators teachers educators educ. re12. Combined 

Valuea. Ra.nk_t> Value i Rank Value Rank Value Rank Value Rank 

Servicing an ignition system 2.54 11 2.36 8 2.57 4 1.73 16 2.30 12 

Determining the cost involved 
in owning and operating 
farm machinery 1.94 27 2.23 14 2.57 4- 2.45 - 5 2.30 12 

Calibrating power sprayers 2.30 22 2.10 18 2 .. 42 9 2.18 10 2.25- 14 

Using the arc welder 2 .. 53 12 2.85 1 2.2& 1e-- 1.27 21 · 2·.23 15 

Planning a. machinery replace.,, 
ment program 2.43 19 1 .. 99 22 2.-14- 14 2.27 tt-····· 2-~ 21- 16 

Diagnosing the needs for major 
machinery and equipment repair 2.46 13· 2.23 14 2;00 18-' 2.01 12 2 .. 19- 17 

Adjusting tractor brakes 2.49 15 2.14 17 2.00- 18· 2.eo· 14 2.Hr 18 

Hardsurfacing plow.,,shares 
and cultivator sweeps 2.35 21 2.33 12 2.14 14 L27 21 2.02 19 

Painting farm machinery 2.19 24 2.49 5 1. 71 20 1.45 18 1.96 20 

Using the o:x:yacety}~~e welder 2.39 23 1.60 29 2.14 14 1.36 20 1.87 21 

Replacing tractor brakes 2.44 17 1.85 24 1.57 22 1.45 18 1.82 22 
I-' 
I._,) 
0 

Constructing labor.,,saving 
equipment 2.42 20 2.47 6 l. 71 20 0.64 29-- 1-.-81 23 



TABLE LXI (continued) 

Farm Vo~ag Teacher Commercial 
operators . =-=-teachers n,~ucato:rs ·~·• educ. repo Combined 

Valuea Ra.nkb- Valuei Rank Value Rank .. Value Rank Value Rank 

Adjusting engine valve tappets 2.61 8 1. 78 25 1.43 24 1.18 23 l. 75 24 

Replacing a tractor clutch 2.44 17 1.97 23 1.43 24 1,.09 25 1. 73 25 

Calculating pulley speeds L.%- 26· · 1.64 27 0.85 29 1.54 17 1.50 26 

Complete one cylinder engine 
overhaul 1.8'4· 2-8-·· 2.04 21 1.43 24 0.91 26· 1.55 27 

Complete overhaul of farm 
machinery 2.os· 25 1. 72 26 1.14 28 0.82 27 1.43 28 

Complete tractor or power 
unit overhaul 1. 74 29 1.62 28 1.28 27 o. 73 28 1.34 29 

a.Description of arithmetical values: 0.00 to 1.00 low, 1.01 to 2.00 medium, and 2.01 to 3.00 high 

bOrdinal based on expressed mean value 

I-' 
\.,.) 
I-' 



TABLE LXII 

MEAN VALUES AND RANKS OF SELECTED MECHANICAL AND MANAGERIAL ACTIVITIES IN FARM BUILDINGS AND 
OTHER STRUCTURES AS INDICATED BY FARM OPERATORS, TEACHERS OF VOCATIONAL AGRICULTURE, 

TEACHER EDUCATIONS AND COMMERCIAL EDUCATIONAL REPRESENTATIVES 

Farm Vo~Ag Teacher Commercial 
012erators teachers educators educ~ re:e. Combined 

Activities Valuea Rankb Value Rank Value Rank Value Rank Value Rank 

... '.]?.J.:a,in:i~-~,jf,W~t.er :system· 2.53- 1 2.4~- & 2. 7-5· l 2.33· 4 2.51 l 

Maintaining and improving 
. • •0 i\:f;ci:t:CJJi:·.'buildings 2-.51 4 2.5-3-· 3- 2.25- &- 2.5-3 l 2.45· 2 

Figuring bill of materials 
and other building costs 2.34 ~- 2.71 l 2.75 l 1.8·2 13· 2.41 3 

Determining building require-
ments for animals and crops 2.34 9 2.23 17 2.75 l 2.29 5- 2.40 4 

Selecting a farm water pump 2.53 l 2.33 11 2.75 l 1.91 10 2.38 5 

Selecting lumber and other 
building materials 2.46 5 2.54 2 2.25 8 2.18 ,07 2.36 f, 

Constructing and maintaining 
farm fences and gates 2.41 6 2.47 5 2.00 13 2.47 2 2.34 7 

Maintaining and repairing 
farm plumbing 2.52 3 2.27 15 2.00 13 2.41 3 2.30 8 

Determining amounts of 
concrete needed 2.21 13 2.44 6 2.00 13 2.24 6 2.22 9 

I-' 
vJ 
!\) 



TABIE LXII (continued) 

Farm Vo-Ag Teacher Commercial 
OEerators teachers educators educ. reE• Combined 

Activities Valuea RankES Value Rank Value Rank Value Rank Value Rank 

Paints and Painting 2.32 12 2.51 4 2.00 13 2.00 5 2.21 10 

Planning a farm home sewage 
system 2.34 9 2.30 12 2.50 5 1.58 23 2.18 11 

Installing a water pump 2.19- 15· 2.22 19 2.50 5 1. 76 17 2.17 12 

Installing other farm plumbing 2.36 8 2o28· 14 2.00 13 2.00 8 2.16 13 

Reading blue prints and 
detail drawings 2.18 16- 2.22 19 2.50 5 1. 76" 17 2.15 14 

Sketching and drawing 2.11 20 2.66 16 .. 2.25 8 - 1.47 21 2;,12- 15 

Installing a farm home 
plumbing system 2.18 16 2.35 10 2.25 8 1.65 20· 2.10- 16 

Determining concrete mixtures 2.14 18 2.37 9 2.00 13 1.83 12 2.,08 17 

Constructing pole type buildings 2.13 19 1.98 24 2o25 8 1.88 11 2.06 18 

Constructing farm buildings 2.39 7 2.22 19 1.75 19 1.82 13 2.04 19 

Constructing concrete forms 2.10 21 2.21 22 2.00 13 1.82 13 2.03 20 

Mixing conrete on the farm 2.10 21 2.29 13 1.50 24 1.70 19 1.90 21 
..... 
'vJ 

Using concrete blocks and other vJ 

rnasonry materials 2.20 14 2.23 17 1.75 19 1. 77 16 1.99 , 22 



Activities 

Treating lumber and other 
materials 

Installing a farm home sewage 
system 

Table LXII (continued) 

Farm Vo-Ag Teacher Commercial 
operators teachers educators educ. rep. 

Valuea Rankb Value Rank Value Rank Value Rank 
Combined 

Value Rank 

2.0~"· 22 2.44 6 1.75 19 1.23 24· 1.88 23 

1.9& 24 2.19 23 1.75 19 1.59 22 1.87 -- 24 

· ·aDescription of Arithmetical values: 0.00 to 1.00 "low", 101 to 200 "medium.11 , and 2.01 to 3.00 "high" 
bordinal based on the expressed mean value 

I-' 
\» 
~ 
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The relative mean values of the activities as determined from the 

farm operator and teacher responses show that twenty-three, or ninety. 

five per cent, of the activities received a high farmer acquisition 

and use value; while one, or five per cent received a medium value. 

Teacher educator responses show that twelve, or fifty per cent, of 

the activities received a medium value. The values as determined 

from responses given by the commercial educational representatives 

show that seven, or twenty-nine per cent of the activities received 

a high value; while seventeen, or seventy-one per cent received a 

medium value. 

Table LXII also indicates that when a mean of the combined 

respondent groups was determined, twenty, or eighty-three per cent, 

of the activities in farm buildings and other structures received a 

high value; while four, or seventeen per cent received a medium value. 

Table LXIII shows the relative mean values and ordinal rankings 

for the farmer acquisition and use of selected activities in farm 

electrification as expressed by farm operators, teachers of vocational 

agriculture, teacher educators and commercial educational representa­

tives. 

The relative mean values of the activities as determined from 

farm operator responses show that thirteen, or seventy-six per cent, 

of the activities received a high farmer acquisition and use value; 

while four, or twenty-four per cent, received a medium value. 

Teacher responses show that twelve, or seventy per cent of the activi~ 

ties received a high value; while five, or thirty per cent, received a 

medium value. The teacher educator responses show ten, or fifty-eight 

per cent, of the activities as receiving a high value; while seven, 



TABLE LXIII 

MEAN VALUES AND RANKS OF SEEECTED ¥1.ECHANICAL AND. MANAGERIAL ACTIVITIES IN FARM ELECTRIFICATION 
AS INDICATED BY FARM OPERATORS, TEACHERS- OF VOCATIONAL AGRICULTURE, TEACHER EDUCATORS 

AND COMMERCIAL EDUCATIONAL REPRESENTATIVES 

Farm Vo.,.Ag Teacher Commercial 
o;eerators teachers educators educ. :re;e. Combined 

Activities Valu·e,2 Rank!S Value Rank Value Rank Value. Rank Value Rank 

Diagnosing electrical system 
. failures and safety hazards 2. 71 1 2. 6-9· 1 2. 75- 1 2.04- 4 2.5J- l 

Installing and maintaining 
other farm wiring systems 2.47 2 2.44 7 2.50 4 2.04 4 2.36- 2 

Selecting electrical motcirs 2.22- 9-· 2.60 2 2.50 4- 2.07 2 2.35 3 

Maintaining a farm home 
wiring system 2- .34" 3 2.54· .s-- 2.25 S-· 2.07 2 2.31 4 

Planning an electrical 
wiring system 2.29 7 2.56 4 2.so 4 1.93 6 2.30 5 

~ 

Selecting electrical wiring 
materials 2.33 4 2.58 3 2.00 11 1.93 6 2.21 6 

Selecting electr~cal equipment 
for a specific farm enterprise 2.30 6 1.98 13 2.75 l 1.64 11 2.17 7 

Selecting lighting equipment 2.32 5 2.14 10 2.50 4 1.68 8 2.16 8 

Figuring an electrical 
system load 2.29 7 2.53 6 2.25 8 1.36 15 2.11 9 

I-' 
\..,J 

°' 



TABLE LXIII (continued) 

Farm Vo~Ag Teacl1er Commercial 
=~!~t~ .. , teachers educators E!_<iUC~l;'.;;'3)2.! Combined 

Activities Valued. Ran~ - -Value Rank Value Rank Value Rank Value Rank 

Servicing electrical motors 2.07 12 2.27 9 2.25 8 1. 71 9 2.07 10 

Selecting electrical home 
appliances 1.9& 14 1.07 17 2.75 1 2.36 1 2.03 11 

Installing a wiring system for 
the farm home 2.17 10 2.42 8 1. 75 14 1.71 9 2.01 12 

Servicing electrical home 
appliances 2.01 13 2.05 11 2.00 11 1.57 12 1.91 13 

Planning an exterior dis~ 
tribution system 2.10 11 2.02 12 2.00 11 1.36 15 1. 87 14 

Selecting electrical heating 
systems 1.83 15 1. 73 14 1. 75 14 1.57 12 l. 72 15 

Servicing and repairing 
electrical heating systems 1.88 16 1.43 16 1.50 16 1.43 14 1.56 16 

Reconditioning electrical motors 1.78 17 1.46 15 1.50 16 0.78 17 1.38 17 

a.Description of Arithmetical values: 0.00 to LOO ri1ow0 , 1.01 to 2.00 "medium" and 2.01 to J.00 Hhigh 11 

bordinal based on the expressed mean value 
i-' 
\.;) 
-..:i 
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o:r fortyc,two per cent, received a medium value. The values as deter~ 

mined from the responses of the commercial educational representatives 

indicate that three, or seventeen per cent, of the activities received 

a high value; t~irteen or seventy-six per cent received a medium 

value; while one, or seven per cent received a low value. 

It is also observed in Table LXIII that when a mean of the com­

bined respondents was determined, twelve, or seventy per cent, of the 

farm electrification activities received a high value; while five, or 

thirty per cent received a medium value. 

It is observed in Table LXI, LXII and LXIII that a majority of 

the activities received ei~her a high or medium value for farmer 

acquisition and use. A considerable amount of agreement existed among 

the respondents for the activities receiving a high value. It will 

be noted that a high level of agreement also existed for the least 

valuable activities. The agreement among the respondents for many of 

the activities between the highest and lowest values varied. 

Since the agreement among the respondents varied considerably 

for many of the activities, educators attempting to use the data for 

program planning would need to supplement the data with subjective 

factors to determine a p:.r:iority classification for the activities. 

This supplement of subjectivity would make the findings more applicable 

for course planning than the mere objective data. The priority 

classification could be accomplished by setting up priority groups 

with a range from the highest level of importance for farmer acquisi= 

tion and use to the lowest level with the amount of instructional time 

available being a limiting factor. After the priorities were establ.ished 

a set of subjective factors could be applied to the mean values and 

ordinal :ranks. 
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First, the differences between the relative value means of an 

activity among the respondent groups should be considered. If there 

was a high agreement among respondents as to the value of an activity, 

then the combined groups could be used to classify the activity into 

a priority o If one group of :responder1ts differed greatly from other 

closely agreeing groups, the more consideration should be given to 

importance of the activities by those groups agreeing. If all groups 

disagreed greatly, then this subjective factor should be disregarded. 

Second, the ordinal rank of the activity within and among the 

group should be considered. In general, an activity with a higher 

rank should take precedence over a lower rank. 

Third, recent trend activities should receive special consid'era­

tion. If an activity was considered to be relatively new for farmer 

acquisition and use, then more weight should be given to the responses 

of the educators in classifying the activity. 

Fourth, activities requiring non-specialized and low cost equip-· 

mentor supplies should receive a higher priority classification than 

activities requiring specialized and costly equipment. 

Fifth, the availability of dependable commercial services within 

the area served by the instructional program should also be used to 

determine priority classif'ica:tions. 
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Nature and Extent Qf I:.1.struction-"1n,>u.ri4E1rgraduate Teacher Education 
Courses in Institutions of Higher Education 

In previous sections of this chapter, data have been presented 

with regards to the nature, exte:n.t, and relative values of selected 

activities being p.erformed cm farms in farm power and machinery, farm 

buildings and other structures, and farm electrification. The re-

mainder of this chapter will be devoted to the presentation of data 

associated with the assessment of present instructional programs 

wi thi11 the three s:elected curricu.lUlll areas. 

It is the thinking among agricultural educators in vocational 

agriculture that the instructional program in farm mechanics for 

training present and prospective farmers should center largely around 

those activities being performed by farmers. This thinking has the 

same implication for the training of teachers of vocational agriculture 

since the teachers who are to teach for competence should be able to 

perform with a reasonable degree of competence the same activities. 

The data presented in this section were obtained from the in-

structors of the required undergraduate course in farm power and 

machinery, farm buildings and other structures and farm electrification 

offered by the institutions training teachers of vocational agri ... 

culture in Alabama. The tabular presentation includes combined data 

from the institutions. Due to differences in the length of academic 

terms, the instructional time was converted to a per cent of the total 

instructional time available. 

The data in Table LXIV indicate that in the instructional area of 

farm power and machinery, the l.a1•gest :mean percentage of available 

time was allotted to instruction in tractor preventative maintenance 
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followed closely by a.re welding, adjusting farm machinery, setting up 

fa:rm machinery and oxyacetylene welding. The activity receiving the 

smallest percentage of time was adjusting tractor brakes. This is 

understandable since th:Ls aot:i.:vity would probably require less time 

to teach than most of the activities included in the instructional area. 

The other activities, in general, were allotted time within the same 

percentage ranges. It should be noted that there was a wide variation 

in the instructional hours reported by the institutions for the 

activities. This is pa:rticu.larly true with the hours reported for 

those activities receiving the highest percentages of total available 

time. At least one institution offered no instruction in one of the 

six instructional units included. 

It should also be noted that those activities previously mentioned 

as receiving the highest percentages of total available time were those 

activities that rank the highest in value for farmer acquisition and 

use as shown in the com~ined rank column in Table LXI on page 129. 

The activity, oxyacetylene welding was the only exception. However, 

this activity would normally require more instructional time than many 

of the activities included. 

It :i..s shmm in Table L,'{V that the greatest mean percentage of 

total instructional time :in farm buildings and othe:r structures was 

allotted to the single unit constructing :farm buildings. Other 

uni ts of instruct:i..o:n alli'.Jtted large percentages of instructional time 

were those \µnits as socia:ted with the planning of farm buildings. The 

instruct:ional units asscioiated 1r.rith planning and installing farm and 

farm. home conveniences received the smallest per cent of total time 

available. At least. one i,nst:lt1,1tion offered no instruction in 

maintaining and repairing farm plumbing. 



TABLE LXIV 

INSTRUCTIONAL TIME ALLOTTED TO SELECTED UNITS OF 
INSTRUCTION IN FARM POWER AND MACHINERY IN 

UNDERGRADUATE TEACHER EDUCATION COURSES 

142 

Hours re:eorted 

~:-k'{~R!~~t;9.f ;rt:s}·ruc'l;,Jon 
Determining the· cost involved in owning 

and operating farm machinery 

Determining the power, labor and machinery 
requirement for a farm enterprise 

Determining the capacity of farm machinery 

Planning a machinery replacement program 

Selection of tractor fuels and lubricants 

Tractor preventative maintenance 

Servicing an ignition system 

Servicing a fuel system 

Servicing a cooling system 

Adjusting a tractor clutch 

Replacing a tractor clutch 

Adjusting tractor brakes 

Replacing tractor brakes 

Adjusting engine valve tappets 

Diagnosing an making minor machinery and 
equipment repairs 

Diagnosing the needs for major machinery 
and equipment repair 

Complete tractor or power unit overhaul 

Complete one cylinder engine overhaul 

Complete overhaul of farm machinery 

Mean per -c-ent 
Range of total 

2-6 3.53 

2-6 3.16 

1-2 1.63 

1-2 1.43 

1-6 3.33 

6-20 8.16 

2-10 3.60 

2-8 3.20 

.2-3 2.20 

0-2 1.23 

0-3 2.43 

0-1 .so 

0-2 1.23 

2-8 3.56 

2-6 4.60 

1-4 3.06 

0-6 2.20 

3-4 3.67 

0-6 2.20 



TABLE LXIV (continued) 

Units of instruction 

Using the arc welder 

Using the oxyacetylene welder 

Painting farm machinery 

Setting up farm machinery 

Adjusting farm machinery under field 
conditions 

Calculating pulley speeds 

Constructing labor-saving equipment 

Calibrating power sprayers 

Calibrating planter and other seeding 
drills 

Hardsurfacing plow-shares and cultivator 
sweeps 
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.. Hours reporting 
Mean per cent 

Range , of total 

4-.io 7.26 

4-10 5.23 

0-2 1.60 

2-25 6.63 

4-25 6.96 

1-4 2.33 

2-4 3.26 

1-L~ 2.70 

1-4 3.43 

1-3 2.13 



TABLE LXV 

INSTRUCTIONAL TIME ALLOTTED TO SELECTED UNITS OF 
INSTRUCTION IN FARM BUILDINGS AND OTHER 

STRUCTURES IN UNDERGRADUATE TEACHER 
EDUCATION COURSES 

Hours reported 

144 

Units of instruction Range Mean per cent of total 

Sk~tchirig. and.: .. Q.+'_awing · 2-7 

Reading blue prints and d~tail 
drawings '· 2-3 3.20 

Determining building requirements 
for animals and crops 2-6 5.53 

Maintaining and improving farm 
buildings 2-8 5.40 

Figuring bill of materials and 
other building cost 2-6 5.20 

Selecting lumber and other 
building cost 4-6 6.43 

Constructing farm buildings 8-12 

Treating lumber and other wood 
materials 2-4 3.63 

Paints and painting 2-10 5.53 

Constructing pole type buildings 2-6 4.63 

Constructing concrete forms 2 2.40 

Determining concrete mixtures 1-2 1.96 

Determining amounts of concrete 
needed 1-2 1.96 

Mixing concrete on the farm 1-4 3.20 

Using concrete blocks and other 
masonry materials 1-6 4.20 

Planning a water system 3.4 4.10 

Selecting a farm water pump 1-3 2.30 
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TABLE LXV (continued) 

Units of instruction 

Installing a water pump 

Range 

j..;4 

Mean percent of total 

3"'43 

Installing a farm home 
plumbing system 

Installing other farm plumbing 

Maintaining and repairing farm 
· plumbing 

Constructing and maintaining 
farm fences and gates 

Planning farm home sewage system 

Installing a farm home sewage 
system 

2.30 

i;'t. ''·:f:i6 
l·.3 'J;;30· 

In general, the single units of instruction receiving the largest 

percentages of instructional time, correspond to those activities 

receiving the higher value ranks for farmer acquisition and use as 

shown in the combined rank column in Table LXII on page 132. 

The data in Table LXVI indicate that the units of instruction 

receiving the largest allotments of instructional time are those asso-

ciated with planning electrical systems. Units associated with the 

installation and maintenance of electrical systems received the next 

largest allotments followed by the units associated with selecting 

electrical equipment. In general, those units associated with 

electrical motors and heating systems received the smallest per cent 

of the available instructional time. At least one institution provided 

no instruction in one of the three units included. 



TABLE LXVI 

INSTRUCTIONAL TIME ALLOTTED TO SELECTEli) UNITS OF 
INSTRUCTION IN FARM ELECTRIFICATION IN UNDER-. 

GRADUATE TEACHER EDUCATION COURSES 

Hours reported 
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Units of instruction Range Mean per cent of total 

Planning an electrical· .. wiring system 3-4 6.93 

Figuring an electrical system 
load 4-5 8.43 

Selecting electrical wiring 
materials 3-4 6.oo 

Planning an exterior distribution 
system 2-4 5.60 

Selecting lighting equipment 2-4 5.60 

Installing a wiring system for 
the farm home 4-8 4.80 

Maintaining a farm home wiring 
system 3-4 6.93 

Installing and maintaining other 
farm wiring systems 4 7.77 

Selecting electrical motors 2-4 6.10 

Servicing electrical motors 1-3 3.70 

Reconditioning electrical motors 0-3 2.00 

Selecting electrical home appliances 0-6 4.33 

Selecting electrical heating 
systems 1-6 4.83 

Servicing electrical home appliances 0-6 

Servicing an repairing electrical 
heating systems 0-2 1.70 

Selecting electrical equipment 
for a specific farm enterprise 1-4 4.10 

Diagnozing electrical system 
failures and •·safety hazards 4 .. 5 8.43 
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It should be noted that those units receiving the largest per-

centages of instructional time correspond closely in agreement to the 

value ranks for farmer acquisition and use as shown in the combined 

rank column in Table LXIII on page 136. 

Nature and Extent of the Instructional Program in Farm Power 
and Machinery, Farm Buildings and Other Structures and 

Farm Electrification in Secondary School Departments 
Offering Three and Four Year Programs of 

Vocational Agriculture 

One of the most pressing problems confronting agricultural edu-

caters in vocational agriculture is the present trend of allowing less 

time for secondary school study of vocational agriculture in the com-

prehensive secondary school curriculum. Many schools previously 

offering four year programs of vocational agriculture have reduced 

their program to three years. The data analyzed in this sect)on reflect 

some of the instructional program differ~nces between the sixty-eight 

three year and twenty-four four year departments included in the 

sample. The characteristics concerning the instruction offered by 

the two group of departments were categorized into the following: 

(1) total instructional time allocations in farm mechanics, (2) in-

struction offered for secondary school students in farm power and 

machinery, (3) instruction offered for secondary school students in 

farming building and other structures, (4) instruction offered for 

secondary school students in farm electrification, (5) out-of-school 

instruction offered in farm power and machinery, (6) out-of-school 

instruction offered in farm buildings and other structures and(?) 

out-of-school instruction offered in farm electrification. 
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It is shown in Table LXVII that, in general, the instructional 

time allotted to the various areas and phases of farm mechanics by 

the vocational agriculture departments offering three and four year 

programs differ very little even though the four year program has more 

instructional time available. Of the eleven time allocations, only 

one ~eflects a significant difference between the group means. 

The significant allocation of period ~,o farm mechanics includes 

all instructional areas except soil and water conservation. It is 

apparent from the data presented that the existing difference was in 

the instructional area of farm shop and skills development through 

supervision since little differences existed between the instructional 

areas of farm power and machinery, farm buildings and other structures 

and farm electrification. Therefore, the null hypothesis was rejected. 

Based on the per cent of total instructional time available, it 

was determined that the three year program group was spending forty­

eight per cent of the available time in farm mechanics, while the 

four year program group was spending forty-four per cent. Of the 

total clock hours of out-of-school instruction provided during time 

series classes in all areas of agricultural and mechanical instruction, 

it was determined that the· three year department group offered fifty­

one per cent in mechanics instruction; while the four year group 

offered fiftypsix per cent. 

An analysis of the allocation data seem to reflect little evidence 

to substantiate the common generalizations that: (1) the amount of 

instructional time available in the secondary school program in­

fluences the allocation of instructional time in all phases of the 

farm mechanics program and (2) number of years of secondary school 



TABLE LXVII 

INSTRUCTIONAL TIME ALLOCATED TO FARM MECHANICS BY DEPARTMENTS OF VOCATIONAL AGRICULTURE 
REPORTING THREE AND FOUR YEAR SECONDARY SCHOOL PROGRAMS 

Time allocationsa 

Mean number of instructional periods allotted to farm 
mechanics instruction in the secondary school program 

Mean number of clock hours of out-of-school instruction 
provided during time series classes in all areas of 
agricultural and mechanical instruction 

Mean number of clock hours of out-of-school in­
struction allotted to farm mechanics during time 
series classes 

Mean number of instructional periods allotted to in­
struction in the three areas of farm power and machinery, 
farm buildings and other structures and farm electri­
fication in the secondary school program 

Mean number of instructional periods allotted to 
instruction in farm power and machinery in the 
secondary school program 

Mean number of instructional periods allotted to in­
struction in farm buildings and other structures in the 
secondary school program 

Departments reporting 
Three year Four year 
program program 

234.39 287.00 

47.56 43.37 

24.70 24.50 

169.97 197.13 

76.40 93.41 

<· ·:,;.· _.., 

64.44 65.08 

t-value of 
difference 
between 
means 

2.,66** 

.93 

.05 

1.66 

1.65 

.11 I-' 
+" 
\.0 



TABLE LXVII (continued) 

Time allocations 

Mean number of instructional periods allotted to 
instruction in farm electrification in the secondary 
school program 

Mean number of clock hours spent.by the teacher of 
voca ticnal agriculture ·.in providing out-of-school 
instruction in the three areas of farm power and 
machinery, farm buildings and other structures and 
farm electrification during time series classes and 
on-the=farm instruction 

Mean number of clock hours spent by the teacher of 
vocational agriculture in providing out-ofaschool 
instruction in farm power and machinery during time 
series classes and on-the-farm instruction 

Mean number of clock hours spent by the teacher of 
vocational agriculture in providing out-of-school 
instruction in farm buildings and other structures 
during time series classes and on-the-farm 
instruction 

Mean number of clock hours spent by the teacher of 
vocational agriculture in providing out-of-school 
instruction in farm electrification during time 
series classes and on-the-farm 
instruction 

**Significant at one per cent level 

Departments reporting 
Three year Four year 
program program 

29.13 33.38 

46.66 43 .. 91 

22.50 24.04 

15.65 10.21 

8.51 6.54 

_asecondary school allocations based on one-hundred sixty fifty-six minute period per year 

t-value of 
difference 
between 
means 

.92 

.. 21 

.91 

1.17 

1.38 

r-' 
\..rt 
0 
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vocational agriculture offered influences teacher time spent in pro-

viding out-of-school instruction. 

Table LXVIII shows the mean number period of instruction pro-

vided in selected units of farm power and machinery by three and four 

year program departments in the secondary school program. It is ob-

served, in general, that a wider variation existed between the per 

cent of departments teaching the units than in the number periods 

of instruction offered. 

Of the twenty-nine instructional unitst thirteen were taught by 

fifty per cent or more of the three year group; while fourteen were 

taught by more than fifty per cent of the four year group. 

Seven units were taught by less than thirty per cent of the three 

year group; while five were taught by less than thirty per cent of the 

four year group. 

Of the twenty-nine instructional units, only two reflect a 

significant difference between the mean number periods of instruction 

offered by the groups; therefore, the null hypothesis relative to the 

activities was rejected. 

Table LXIX shows the mean number of instructional period allotted 
.. .Pd.,~\:1~ · ,'-

to fu1ected uni ts in farm buildings and other struct,~,f by three and 

four year departments in the secondary school program. It is noted; 

in general, that very little variation existed between the groups 

with regard to the per cent of departments teaching and the number of 

mean periods of instruction offered. 

Of the twenty~four instructional units, nineteen were taught by 

fi~y per cent or more of the three year group; while twenty-one were 

taught by fifty per cent or more of the four year group. 



TABLE UVIII 

MEAN NUMBER OF PERIODS ALLOCATED BY DEPARTMENTS THAT OFFERED INSTRUCTION 
FOR SECONDARY SCHOOL STUDENTS IN SELECTED UNITS IN THE AREA OF 

Instructional units 

Determining the cost involved in 
owning and operating farm 
machinery 

Determining the power, labor and 
machinery requirement for a 
farm enterprise 

Determining the capacity of 
f t:trm machinery 

Planning a machinery replacement 
program 

Selection of tra_ctor fuels and 
lubricants 

Tractor preventative maintenance 

Servicing an ignition system 

Servicing a fuel system 

Servicing a .cooling system 

FARM POWER AND MACHINERY 

Departments reporting 
Three year program Four year program 

Per cent Mean Per cent Mean 
tea~ltng periods teaching periods 

75.00 4.72 75.00 4.22 

67.65 4.17 62.50 4.40 

44.12 2.80 54.16 3.00 

27.94 2.94 45.83 2.36 

80.88 2.63 87.50 2.95 

89.70 5.14 91.67 6.18 

54.41 2.02 79.16 2.00 

63.23 1.72 83.33 1.95 

66.17 l.77 70.83 1.59 

t-value of 
difference 
between 
m:eans 

.77 

.20 

.30 

.83 

.39 

1.31 

.09 

.56 

1.28 

I-' 

'r3 



TABLE LXVIII (continued) 

DeEartments reEortin~ t-value of 
Three iear Ero~ram Four iear Ero~am difference 

Per cent Mean Per cent Mean between 
Instructional units teaching periods teaching periods means 

. ~.,,,~:-. 

Adjusting a tractor clutch 27 .. 94 1.89 Z9.l 7_ .l.71 .25 

Replacing a tractor clutch 19.,11 2 .. 23 16.66 2.00 .41 

Adjusting tractor brakes 7.35 1.80 33.33 2.00 .55 

Replacing tractor brakes 7.35 2.00 25.00 2.50 .43 

Adjusting engine valve tappets 33.82 2.08 33.33 1.87 .44 

Diagnosing and making minor machinery 
and equipment repairs 76.47 4.52 79.16 4.73 .25 

Diagnosing the needs for major 
machinery and equipment repairs 52.94 2.47 41.67 3.40 1.18 

Complete tractor or power unit 
6.00 engine overhaul 13.23 6.33 25.00 .11 

Complete on.Et: c;rlinder engine overhaul 33.82 7. 71 62.50 5.06 1.76 

Complete overhaul of farm machinery 22.06 5.73 33.33 5.75 ;01 

Using the arc welder 89.70 26.17 87.50 42.27 2.30* 

Using the oxyacetylene welder 41.18 10.45 41.67 11.10 .12 
f-1 
\,J\ 
\.» 

Painting farm machinery 85.29 4.73 83.33 6.50 1.22 



Instructional units 

Setting up farm machinery 

Adjusting farm machiaery under 
field conditions 

Calculating pulley speeds 

Constructing laborQsaving equipment 

Calibrating power sprayers 

Calibrating planters and seeding 
drills 

Hardsurfacing plow-shares and 
cultivator sweeps 

*Significant at five per cent level 

TABLE LXVIII (continued) 

DeEartments reEorting 
Three iear Ero~ram Four zear Ero~ram 

Per cent Mean Per cent Mean 
teaching periods teaching periods 

47,06 4.42 37.50 3 .. 00 

42.65 3.41 33.33 2.87 

36.76 1.52 66.67 1.87 
... -~,~ 

73.52 7.50 45.83 4.18 ·\ 

27.94 2.36 16.67 2.75 

30.88 2.52 29.17 2.28 

66.17 3.06 91.67 2.90 

t-value of 
difference 
between 
means 

• 65 

.57 

l .. 13 

2 .. 25* 

.34 

.48 

.30 

I-' 
V\ 
.{::" 



TABLE LXIX 

MEAN NUMBER OF PERIODS ALLOCATED BY DEPARTMENTS THAT.OFFERED INSTRUCTION 
FOR SECONDARY SCHOOL STUDENTS IN SELECTED UNITS IN THE AREA 

OF FARM BUILDINGS AND OTHER STRUCTURES 

. _ _ _ . . De:eartments re:eortin~ 
Three zear 2rogram Four iear :erogram 

Per cent Mean Per cent Mean 
Instructional units teaching periods teaching periods 

Sketching and drawing 80.88 3.69 83.33 4.80 

Reading blue prints and detail 
drawings 69.12 3.59 70.83 3.47 

Determining building requirements 
for animals and crops 63.23 4.00 66.67 4.68 

Maintaining and improving farm 
4.85 buildings 76.47 5.90 83.33 

Figuring bill of materials and 
6.16 other building ccist 95.59 7.10 100.00 

Selecting lumber and other 
4.08 building materials 97.06 4.22 100.00 

Constructing farm buildings 66.17 5.08 75.00 4.61 

Treating lumber and other wood 
materials 66.17 2.73 62.50 2 .. 46 

Paints and painting 86.76 4.52 100.00 4.45 

t-value of' 
difference 
between 
means 

.80 

.13 

.77 

.24 

.99 

.16 

.53 

.64 
I-' 
\.n 

.09 \.n 



TABLE LXIX (continued) 

DeEartmeLts reEortin~ t-value of 
·Three "Y,.ear :erog:rams Four zear ;eroe:am difference 

Per ce;nt Mean Per cent Mean between 
Instructional units teaching periods teaching periods means 

Constructing pole type buildings 36.76 3.64 20 .. 58 3.92 .25 

Constructing concrete forms 76.46 3.80 75.00 2.88 .01 

Determining concrete mixtures 80.88 3.80 91.67 3.72 .01 

Determining amounts of concrete 
needed 86. 76 2.49 87.50 2.85 .90 

Mixing concrete on the farm 80.88 3.29 66.67 2.43 2.00* 

Using concrete blocks and other 
masonry materials 55.88 4.07 50.00 3.66 ~40 

Planning a water system 69.12 4.23 79.16 3.10 2.26* 

Selecting a farm water pump 51.47 2.14 66.67 2.25 .29 

Installing a water pump 33.82 3.21 20.58 2.07 2.19* 

Installing a farm home plumbing system 48.53 5.93 83.33 4.75 1.12 

Installing other farm plumbing 41.18 3.17 41.67 3.40 .37 

Maintaining and repairing farm 
61. 76 3.14 50.00 2.83 .54 I-' 

pluni'bing \.n 

°' 



Instructional units 

Constructing and maintaining farm 
fences and gates 

Planning a farm home sewage 
system 

Installing a farm home $ewage 
system 

*Significant at five per cent level 

TABLE LXIX (continued) 

Departments reporting 
Three year program Four year program 

Per cent Mean Per cent Mean 
teaching periods teaching periods 

75.00 4.07 91.67 3.36 

55.88 3.55 62.50 2.40 

26.47 4.27 50~00 2.41 

t-value of 
difference 
between 
means 

1.22 

2.21* 

2.44* 

I-' 
\.n 
-.,J 



1.58 

Of the twenty-four instructional units, only one was taught by 

less than thirty per cent of the three year group; while two were 

taught by less than thirty per cent of the four year group • 

..;li'ive of the twenty-four units reflect a significant difference 

between the mean number periods of instruction offered by the groups. 

All units reflect a higher mean in favor of the three year group. The 

null hypothesis relative to the five significant activities was re­

jected"' 

Table LXX shows the mean number of instructional periods allotted 

to selected units in farm electrification by three and four year de­

partments in the secondary school program. 

Of the seventeen instructional units, ten were taught 'by fifty per 

cent or more of the three year group; while twelve were taught by fifty 

per cent or more of the four year group. 

Three of the seventeen units were taught by less than thirty per 

cent of both groups. 

Only one of the instructional units reflects a significant difference 

between the mean number periods of instruction offered by the groups; 

thus, the null hypothesis relative to the activity was rejected. 

Table LXI shows the mean clock hours of out-of-school instruction 

offered by three and four year departments of vocational agriculture in 

farm power and machinery during time series classes and on-the-farm 

instruction. 

It is observed that twentymfive per cent or more of the three year 

group offered instruction in fourteen of the twenty-nine units; while 

twenty-five per cent or more of the four year group offered instruction 

in only five of the units. 



TABLE LXX 

MEAN NUMBER OF PERIODS ALLOCATED BY DEPARTMENTS THAT OFFERED INSTRUCTION FOR 
SECONDARY SCHOOL STUDENTS IN SELECTED UNITS IN THE AREA OF 

FARM ELECTRIFICATION 

DeEartments reEortin~ 
Three iear Ero~am Four zear Ero~ram 

Per cent Mean Per cent Mean 
Instructional units teaching periods teaching periods 

•·' ' 

Planning an electrical wil4ing system 83.82 4.71 100.00 6.oo 

Figuring an electrical system load 75.00 2.60 100.00 3.08 

Selecting electrical wiring materials 83.82 2.77 95.83 2.60 

Planning an exterior distribution 
system 41.81 1.96 ~·- 70 .. 8~ 2.35 

.. 

Selecting lighting equipment 70.59 2.45 87.50 1.80 

Installing a wiring system for the 
farm home 75.00 6. 74 70.83 6.88 

Maintaining_ .a farm home wiring system 67.65 2.81 87.50 2.19 

Installing and maintaining other 
farm wiring systems 42.65 2.96 62.50 2.40 

Selecting electrical motors 66.17 2.58 87.50 : 2.19 

Servicing electric motors 51.47 2.51 66,.67 1.93 

Reconditioning electric motors 14.70 5.10 16.66 5.25 

t-value of 
difference 
between 
means 

1.24 

.69 

.47 

.61 

1.96 

.09 

1.44 

1.00 

1.26 

1.10 I-' 
V\ 

'° 
.08 



Instructional units 

Selecting electrical home appliances 

Selecting electrical heating systems 

Servicing electrical home appliances 

Serv-icing and repairing electrical 
heating systems 

Selecting electrical equipment for 
a specific farm enterprise 

Diagnosing electrical system 
failures and safety hazards 

**Significant at one per cent le~e,l 

TABLE LXX (continued) 

DeEartments reEorting 
Three iear Ero~ram Four iear Erogram 

Per cent Mean Per cent Mean 
teaching periods teaching periods 

39.70 2.33 41.67 1.60 

14.70 3.40 29.17 1.14 

41.18 2.60 50.00 2.25 

13.23 2.89 16.66 2.75 

36.76 3.28 41.67 2.60 

79.41 2.79 100.00 2.10 

t~value of 
difference 
between 
means 

1.04 

4.03** 

.46 

.17 

.. 90 

.04 

I-' 

°' 0 



TABLE LXXI 

MEAN CLOCK HOURS OF OUT-OF-SCHOOL INSTRUCTION OFFERED BY DEPARTMENTS IN SELECTED 
UNITS IN THE AREA OF FARM POWER AND MACHINERY DURING TIME SERIES 

CLASSES AND ON-THE-FARM INSTRUCTION 

DeEartments reEorti~ t-value of 
Three iear Ero~ram Four ~ear Ero~ram difference 
Per cent Mean Per cent Mean between 

Instructional units teaching hours teaching hours means 

Determining the cost involved in 
oTrJning and operating farm machinery 36. 76 2.32 20.58 2.35 ..,05 

Determining the power, labor and 
machinery requirement for a 
farm enterprise 30.88 2.52 16.66 2.00 .94 

Determining the capacity of farm 
· machinery 20.58 1.93 12.50 1.66 .09 

Planning a machinery replacement 
program 13.23 2.11 20.83 1.80 .35 

Selection of tractor fuels and 
lubricants 36. 76 1.56 20.83 1.40 .oo 

Tractor preventative maintenance 36.76 2 .. 68 29.17 1. 71 1.76 

Servicing an ignition system 29.41 2.00 16.66 1.75 1.03 

Servicing a fuel system 29.41 l.60 25.00 2.00 .BO 

Servicing a cooling system 29.41 1.40 20.83 1.00 .oo 

..... 
°' ..... 



TABLE LXXI (continued) 

DeE2;rtments reEorting t-value of 
Three zear ;ere!£am Four zear EOE!i!:am difference 

Per cent Mean Per cent Mean between 
Instructional units teaching hours teaching ,bours means 

Adjusting a tractor clutch 13.23 1.00 12.50 1.00 .oo 

Replacing a tractor clutch 7.35 2.00 12.50 1 .. 00 .. oo 

Adjusting tractor brakes 10.29 1.00 4~41 1.00 .oo 

Replacing tractor brakes 7.35 2.00 .oo 

Adjusting engine valve $appets 16.17 1.81 8.33 1.00 .oo 

Diagnosing and making minor machinery 
and equipment repair 39.70 3.85 11.76 4.62 .50 

Diagnosing the needs for major 
machinery and equipment repair 19.11 1.84 12.50 4.00 2.04 

Complete tractor or power unit 
engine overhaul o.oo -- 8.33 11.50 

Complete one cylinder engine 
overhaul 14.70 4 .. 20 12.50 2.66 2.02 

Complete overhaul of farm 
machinery 4.41 12.33 12.50 il~OO .13 

using the arc welder Hf~J7 2.06 
I-' 

70 .. 59 10.97 66.66 °' 1') 

Using the oxyacetylene welder 27.94 3.78 20.83 2 .. 00 1.39 



Instructional units 

Painting farm machinery 

Setting up farm machinery 

Adjusting farm machinery under 
field-conditions 

Calculating pulley speeds 

Constructing labor0 saving equipment 

Calibrating power sprayers 

Calibrating planters and seeding drills 

Hardsurfacing plow-shares and 
cultivator sweeps 

*Significant at five per cent level 

TABLE LXXI (continued) 

Departments reporting 
Three year program Four year program 
Per cent Mean Per cent Mean 
teaching ho~s teaching hours 

27.94 2.00 25.00 2.50 

14.70 1.50 12.50 2.66 

19.ll 3.07 20.83 2.80 

29.41 1.00 12.50 1.33 

32.35 4.50 20.83 4.40 

4.41 2.66 20.83 1.60 

13.23 2.88 16.66 1.75 

39.70 2 .. 25 45.83 3.36 

t-value of 
difference 
between 
means 

1.03 

1.31 

.54 

.oo 

.58 

.. 63 

1.04 

2.22* 

I-' 

°' \..> 
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Of the three year group, less than ten per cent offered in­

struction in five of the units; while less than ten per cent of the 

four year group offered instruction in four of the units. 

Of the twenty-nine instructional units, only one reflects a 

significant difference between the clock hour means of groups; thus 

the null hypothesis relative to the unit was rejected. 

Table LXII indicates the mean clock hours of out-of-school in­

instruction offered by three and four year departments in farm 

buildings and other structures during time series classes and on-the­

farm instruction. 

It is observed that twenty=five per cent or more of the three 

year group offered instruction in fourteen of the twenty-four units; 

while twenty-five per cent or more of the four year group offered 

instruction in only five of the units. Less than ten per cent of the 

three year group offered instruction in only one unit; while less than 

ten per cent of the four year group offered instruction in five of 

the units. 

Five of the twenty-four units reflect a significant difference 

between the _clock hour means of the groups. Therefore, the null 

hypothesis relative to the five units was rejected. 

Table LXIII shows the mean clock hours of out-of-school instruction 

offered by three and four year departments of vocational agriculture in 

farm electrification during time series meeting and on-the-farm in­

struction. 

The table indicates that twenty=five per cent or more of both 

groups offered instruction in only four of the seventeen instructional 

units. 



TABLE LXXII 

MEAN CLOCK HOURS OF OUT-OF-SCHOOL iNSTRUCTION OFFERED BY DEPARTMENTS IN SELECTED UNITS IN THE 
AREA OF FARM BUILDINGS AND OTHER STRUCTURES DURING TIME SERIES CLASSES AND 

ON-THE-FARM INSTRUCTION 

Instructional units 

Sketching and drawing 

Reading blue prints and detail drawings 

Determining building requirements for 
animals and crops 

Maintaining and improving farm buildings 

Figuring bill of materials and other 
building cost 

Selecting lU111ber and other buildings 
materials 

Constructing farm buildings 

Treating lU111ber and other wood materials 

Paints and painting 

Constructing pole type buildings 

Departments reporting 1'\'.fk,;,:f,~,'i ~.:-Jk+ue of 
Three year program Four year program · · di::fif erence 
Per cent Mean Per cent Mean .··· oetween 
teaching hours teaching hours ·· means 

5.88 1.75 8,.33 2.00 .oo 

11. 76 2.00 8.33 1.00 2.70* 

30.88 2.76 16.66 3.25 .34 

39.70 3.03 25.00 2.33 .84 

32.35 2.81 20.83 4.00 1.27 

29.41 2.40 25.00 2.50 .01 

25.00 3.70 25.00 2.so 1.14 

27.94 2.15 12.50 2.00 .oo 

27.94 3.15 20.83 1.80 1.62 

25.00 1.88 25.00 3.16 .87 
.~ 

.VF 



TABLE LXXII (continue.d) 

DeEartments reEorti~ t-value of 
Three rear Erog£am Four rear Ero~ram difference 
Per·cent Mean Per cent Mean between 

Instructi.onal uni ts teaching hours teaching hours:; means 

Constructing concrete forms 22.06 2.45 12.50 3 .. 00 1.12 

Determining concrete mixtures 19.11 l.69 20.83 1.00 .. oo 

Determining amounts of concrete needed 20.59 2.28 20.83 5.00 · 6.1_8** 

Mixing concrete on the farm 22.06 2.53 12.50 1.60 2.51* 

Using concrete blocks and other 
masonry materials 25.00 2.70 12.50 1.33 4.56** 

Planning a water system 32.35 2.68 12.50 1.33 4.5~** 

Selecting a farm water pump 25.00 1.,52 8.33 2.50 .66 

Installing a water pump 19.11 2.92 12.50 3.00 .01 

Installing a farm home plumbing system 23.53 3.87 12.50 4.66 .59 

Installing other farm plumbing 26.47 2.50 8.33 o 00 
-. :• 11.29** 

Maintaining and repairing farm plumbing 30.88 2.27 12.50 2.66 .33 

Constructing and maintaining farm fences 
and gates 32.35 3.19 33.33 2.87 .32 

I-' -~ 

Planning a farm sewage system 
0\ i 

16.17 3.45 12.50 2.00 1.73 ·o,.: 

Installing a farm home sewage system 10.29 4.14 8.33 4.oo .10 

*:~i~nificanr at five per cent level 
1 n can at one per cent level 



TABLE LXXIII 

MEAN CLOCK HOURS OF OUT-OF-SCHOOL INSTRUCTION OFFERED BY DEPARTMENTS IN SELECTED 
UNITS IN THE AREA OF FARM ELECTRIFICATION DURING TIME SERIES 

CLASSES AND ON-THE-FARM INSTRUCTION 

Instructional units 

Planning an electrical wiring system 

Figuring an electrical system load 

Selecting electrical wiring materials 

Planning an exterior distribution system 

Selecting lighting equipment 

Installing a wiring system for the farm home 

Maintaining a farm home wiring system 

Installing and maintaining other farm 
wiring systems 

Selecting electrical motors 

Servicing electtic motors 

Reconditioning electric motors 

Selecting electrical hon1:~ · a;ppl:l..ances 

De12._artments reporting 
Three year program FolU' year program 
Per cent Mean Per cent Mean 
teaching hours teaching hours 

41.18 2.43 29.17 Lt• 28 

20.59 2.50 25.00 2.16 

30.88 1. 71 20.83 2.00 

16.17 2.27 12.50 1.33 

23.53 1.56 12.50 2.33 

25.00 5.11 16.66 2.50 

16.17 2.72 8.33 1.50 

16.17 3.54 20.83 2.60 

20.59 1. 78 16~66 1.25 

17 ~65 1.83 12~50 1,.33 

7.35 3.00 2.50 4.00 

16.17 2.00 12.50 2,.00 

t-value of 
difference 
between 
means 

.84 

.48 

.40 

1.88 

.59 

1.86 

.55 

1.16 

.oo 

1.51 

.oo 

Qoo 

.1-' 
CA 
-,J 



TABLE LXXIV (continued) 

Departments reporting 
Three year program Four year program 
Per cent Mean Per cent Mean 
teaching hours teaching hours 

Selecting electrical heating systems 7,.35 2.60 16.66 2.00 

Servicing electrical home appliances 17.65 2 .. 80 12.50 2.00 

Servicing and repairing electrical heating ll., 76 1.62 B.33 2 .. 00 

Selecting electrical equipment for enterprise 14.70 3.30 29.17 2.14 

Diagnosing electrical failures··-aiia.·"hazar.ds - 33.82 2.60 33.33 1.50 

**Significant at one per cent level 

t-value of 
difference 
between 
means 

.88 

.oo 

.oo 

1.70 

3.23** 

I-' 

°' CX> 



Of the three year group, less than ten per cent offered instruction 

in two units; while less than.ten per cent of the four year group 

offered instruction in three of the seventeen units. 

Only one of the seventeen instructional units reflects a signi-
~ 

fioant difference between the clock hour means of the two groups; con-

sequently the null hypothesis relative to the unit was rejected. 



CHAPTER V 

SUMMARIES AND CONCLUSIONS 

Problem of the Study 

The central problem of this study was to provide descriptive 

evidence for an appraisal of farm mechanics instruction in the curri­

culum areas of farm power and· machinery, farm buildings and other 

structures and farm electrification for secondary school departments 

of vocational agriculture and undergraduate teacher education programs 

in institutions of higher education. 

The study involved the collection and analysis of data regarding: 

(1) selected mechanical and managerial activities being performed in 

the three curriculum areas on selected Alabama farms, (2) the status of 

Alabama instructional programs in the three curriculum areas in secondary 

school departments of vocational agriculture and undergraduate teacher 

education programs in the institutions of higher education training 

prospective teachers of vocational agriculture and (3) the opinions of 

selected farm operators, teachers of vocational agriculture, teacher 

educators and commercial educational representatives as to the relative 

value for farmer acquisition and use of selected mechanical and mana­

gerial activities in the three curriculum areas to farm operation and 

rural living. 

170 
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Methods and Procedure of the Study 

The study was designed to investigate a number of problems and to 

test a number of null hypotheses pertaining to the: (1) nature and 

extent of instructional programs , (2) existence of significant differences 

between a group of farm operators who participate and a groupwho did not 

participate in the performance of selected mechanical and managerial 

activities with regard to their personal and economic characteristics, 

(3) existence of significant differences between farm operators expressing 

different relative values for selected mechanical and managerial activities 

with regard to their personal and economic characteristics and (4) extent 

of differences existing between the expression of farm operators, teachers 

of vocational agriculture, teacher educators, and commercial educational 

representatives as to the r~lative value of selected mechanical and 

managerial activities. 

The data were collected by the questionnaire, checklist and interview 

techniques from 228 selected farm operators, ninety-two randomly selected 

teachers of vocational agriculture, seven teacher educators and twenty­

four commercial educational representatives throughout the state of 

Alabama. 

The statistical techniques used in the testing of null hypotheses 

were the 11 t 11 test and analysis of variance. The level of significance 

required for the rejection of a null hypotheses was set at the five per 

cent level. 



Summary of Findings in Regard to Problems Investigated and 
Hypotheses Tested in Farm Power and Machinery 

The data obtained were tabulated and subjected to both non-

172 

statistical and statistical techniques. The following is a summary of 

the most important findings. 

Nature and extent 2f. mechanical~ managerial activities performed 

on selected farms in~ power~ machinery. The data indicated that 

twenty-one of the twenty-nine selected activities were being performed 

on a majority of the farms. No activities was being performed on less 

than thirty per cent of the farms. 

Twenty-eight of the activities performed on farms were being per-

formed by a majority of the operators. Activities being performed by 

other persons on thirty per cent or more of the farms were: (1) replacing 

a tractor clutch, (2) replacing tractor brakes, (3) adjusting engine valve 

tappets, (4) complete tractor or power unit overhaul, (5) complete one 

cylinder engine overhaul, (6) using the arc welder, (7) using the oxya­

cetylene welder, (8) calibrating power sprayers and (9) hardsurfacing 

plow-shares and cultivator sweeps. 

H;ypothesis regarding age and operator performance .2£. mechanical~ 

managerial activities in farm power and machinery. Twelve of the sixteen 

selected activities relative to the hypothesis were not significant. It 

was found that significant differences did exist between those operators 

performing and those not performing the activities: (1) planning a 

machinery replacement program, (2) using the oxyacetylene welder, (3 ) 
i , 

r epl acing a tractor clutch and (4) replacing tractor brakes. 

The data indicated that the younger farm operators were performing 

activities one and two; while the older operators were performing three 

and four. 
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Hypothesis regarding level .2f formal education~ operator performance 

£f. mechanical and managerial activities ill~ power~ machinery. 

Thirteen of sixteen selected activities relative to the hypothesis were 

not significant. It was found .that significant differences did exist 

between those operators performing and those not performing the activities, 

(1) complete trac.tor or power unit overhaul, (2) complete one cylinder 

engine overhaul and (3) using the oxyacetylene welder. 

The data revealed that the less educated operators were performing 

activities one and two ; while the more educated operators were performing 

activity three. 

Rvpothesis regarding years .2f. vocational agriculture received~ 

attending secondary school~~ operator performance .9.f. .mechanical 

~ managerial activities in farm power~ machinery. Eleven of sixteen 

selected activities relative .to the hypothesis were found to be signifi­

cant. Significant differences did exist between those operators per­

forming and those not performing the activities: (1) determining the 

cost involved in owning and operating farm machinery, (2) planning a 

machinery replacement program, (3) using the arc welder, (4) using the 

oxyacetylene welder and (5) hardsurfacing plow- shares and cultivator 

sweeps. 

The data indicated that the operators receiving the largest. number 

years of vocational agriculture instruction were performing activities 

one through four·, while operators t hat received the smallest number 

years of instruction were performing activity five. 
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Hypothesis regarding .farming experience~ farm operator performance 
I 

2£ mechanical and manage~ial activities in~ power and machinery. 

Fourteen of the sixteen selected activities relative to the hypothesis 

were not significant. It was found that significant differences did 

exist between those operators performing and those not performing the 

activities: (1) replacing a tractor clutch and (2) using the oxyacety-

lene welder. 

The data reflected that the more experienced operators were per-

forming activity one; while the less experienced were performing activity 

two. 

Hypothesis regarding days of annual on-the- farm employment fill9. 
' 

operators performance of mechanical and managerial activities in~ 

power and machinery. Six of the sixteen selected activities relative 

to the hypothesis were insignificant. Significant differences did exist 

between those operators performing and those not performing the activities: 

(1) determining the .cost involved in owning and operating farm machinery; 

(2) determining the power, labor and machinery requirement for a farm 

enterprise; (3) planning a machinery replac~ment program; (4) servicing 

an engine ignition system ; (5) servicing an engine fuel system; (6) 

replacing a tractor clutch, (7) r eplacing tractor brakes; (8) adjusting 

engine value tappets ; (9) using the oxyacetylene welder and (10) cali-

brating power sprayers. 

The data revealed that the operators employed the largest number 

of days annually were performing to a greater extent the forementioned 

ten activities than t hose operators empl oyed on t he farm to a lesser 

degree. 
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Hypothesis regarding~ .2£ ~ ill total acres~ operator 

performance .2! mecha-nical ~ managerial activities iu ~ power ~ 

machinery. Eight of the sixteen selected activities relative to the 

hypothesis were not significant. It was found that significant differences 

did exist between those operators performing and those not performing 

the activities: (1) determining the cost involved in owning and 

operating farm machinery; (2) determining the power, labor and 

machinery requirements for a farm enterprise; (3) determining the capa­

city of farm machinery; (4) replacing tractor brakes; (5) adjusting 

engine valve tappets; (6) using the arc welder; (7) using the oxya­

cetylene welder and (8) calibrating power sprayers. 

The data indicate~ that those operators with large acreages in the 

farm operation were performing to a greater extent the eight fore~ 

mentioned activities than those operators with small acreages. 

Hypothesis regarding current investment 1!!, ~power~ machinery 

~ operator performance of mechanical !!E, managerial activities ill~ 

power ~machinery-... J;~~n'.,; ~~- the sixteen selected activities relative to 

the hypothesis were insignificant .. Significant differences _did exist 

between those operators performing and those not performing the 

activities: (1) determining the cost involved in Qwning and operating 

farm machinery, (2) planning a machinery replacement program, (3) ad­

justing engine valve tappets, (4) using the oxyacetylene welder, (5) 

calibrating power sprayers and (6) hardsurfacing plow-shares and culti-

vator sweeps. 

The dataindicated that those operators with large investments were 

performing to a greater extent the six forementioned activites than 

those operators with small investments. 
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Nature and extent of the qualifications.££ farm operators to perform 

mechanical and managerial activities in~ power and machinery. The 

data indicated that seventy per cent or more of the farmers felt that 

they were qualified to perform twenty~three of the twenty-nine selected 

activities. Thirty per cent or more of the operators felt that they were 

not qualified to perform the act ivities : (1) adjusting engine valve 

tappets, (2) complete t ractor or power unit engi ne overhaul, (3) com­

plete one cylinder engine overhaul , (4) using the arc welder, (5) using 

the oxyacetylene welder, (6) calibrating power sprayers, and(?) hard­

surfacing plow=shares and cult ivat or sweeps. 

Hypothesis regardin_g age and~ operator qualifications to per­

£2.!:!!! mechanical and managerial activities ill~ power and machinery. 

Eight of the sixteen selected activities relative to the hypothesis were 

not significant. It was found that significant differences did exist 

between the operators recognizing themselves as qualified and those not 

qualified to perform the activities : (1) servicing an engine ignition 

system; (2) servicing a fuel system; (3) replacing a tractor clutch; 

( 4) replacing tractor brakes ;_ ( 5) adjusting engine valve tappets; ( 6) 

determining the power, labor and machinery requirements for a farm 

enterprise; (?) using the oxyacet ylene welder and (8) hardsurfacing 

plow-shares and cultivator sweeps. 

The data indicated that the abilit y to perform activities, one 

through five , was in favor of the older farmers ; while the ability to 

perform activities, six through eight , was in favor of the younger 

group. 
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Hypothesis regarding level of education and~ operator qualifi­

cations.!:£ perform mechanical and managerial activities i!! ~ power 

and machinery. Ten of the sixteen selected activities relative to the 

hypothesis were insignificant. Significant differences did exist between 

those operators recognizing themselves as qualified and those not 

qualified to perform the activities: (1) determining the cost involved 

in owning and operating farm machinery ; (2) determining the power, labor, 

and machinery requirements for a farm enterprise; (J) determining capa­

city of farm machinery ; (4) planning a machinery replacement program; 

'(5) using the arc welder and (6) using the oxyacetylene welder. 

The data indicated that the ability to perform the six forementioned 

activities was in favor of the more educated group. 

Hypothesis regarding years 2£ vocational agriculture instruction 

received and~ operator qualification to perform mechanical~~­

gerial activities in~ power~ machinery. Twelve of the sixteen 

selected activities relative to the hypothesis were not significant. 

It was found that significant differences did exist between those 

operators recognizing themselves as qualified and those not qualified 

to perform the activities: (1) determining the power, labor and machinery 

requirements for a farm enterprise ; (2) adjusting engine valve tappets; 

(J) calculating pulley speeds and (4) calibrating power sprayers. 

The data indicated that the ability to perform the four fore­

mentioned activities was in favor of the group of operators receiving 

the most vocational agriculture instruction while attending secondary 

school. 
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Hypothesis regarding years of farming experience and~ operator 

qualifications 1£. ~rform mechanical .fil1£i managerial activities ill~ 

power fil!£!. machinery. Nine of the sixteen selected activities relative 

to the hypothesis were insignificant. Significant differences existed 

between those operators recognizing themselves as qualified and those 

not qualified to perform the activities~ (1) planning a machinery re­

placement program, (2) using the arc welder, (J) using the oxyacetylene 

welder, (4) servicing an engine ignition system, (5) servicing an engine 

fuel, (6) replacing a tractor clutch and (7) adjusting engine valve 

tappets. 

The data indicated that the ability to perform activities, one 

through three, was in favor of the less experience group; while the 

ability to perform activities, four through seven, was in favor of the 

more experienced group. 

Hypothesis regarding ~ge ~ farm operator expressions of~ value 

~ farmer acquisition and ;g.§.§_ £f. mechanical and managerial activities 

ill farm power and machinery. Six of the sixteen selected activities 

relative to the hypothesis were insignificant,. Significant differences 

did exist between those operators expressing a high and those a medium 

to low value for the activities; (1) determining the cost involved in 

owning and operating farm machinery; (2) determining the power, labor 

and machinery requirements for a farm enterprise; (J) determining the 

capacity of farm machinery; (4) planning a machinery replacement pro= 

gram; (5) replacing a tractor clutch; (6) replacing tractor brakes; 

(7) using the arc welder; (8) using the oxyacetylene welder; (9) hard­

surfacing plow-shares and cultivator sweeps and (10) complete one 

cylinder engine overhaul. 
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The data revealed that the younger group of operators expressed a 

high value for activities, one through nine; while the older group ex­

pressed a high value for activity ten. 

Hypothesis regarding level .Qf formal education and~ operator 

expression of the value .£2!: farme~ acquisition and~ .Qf mechanical~ 

managerial activities 1n farm power~ machinery. Six of the sixteen 

selected activities relative to the hypothesis were not significant. 

It was found that significant differences did exist between those 

operators expressing a high and those a medium to low value for the 

activities: (1) determining the cost involved in owning and operating 

farm machinery; (2) determining the power, labor and machinery require­

ments for a farm enterprise; (3) servicing an engine ignition system; 

(4) servicing an engine fuel system; (5) replacing a tractor clutch; 

(6) replacing tractor brakes ; (?) adjusting engine valve tappets; (8) 

complete tractor or power unit overhaul; (9) complete one cylinder 

engine overhaul and (10) using the arc welder. 

The data indicated that the more educated group expressed a high 

value for activities one and two; while the less educated group expressed 

a high value for the remaining eight activities. 

Hypothesis regarding years .Qf vocational agriculture instruction 

received~ farm operator expression of the value f£!: farmer acquisition 

~ ~ .Qf mechanical~ managerial activities iu ~power~ 

machinery. Nine of the sixt een selected activities r elative to the 

hypothesis were insignificant. Significant differences did exist bet­

ween those operators expressing a high and those a medium to low value 

for the activities: (1) determining the power, labor and machinery 

requirements for a farm enterprise; (2 ) planning a machinery replacement 
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pro·gra.m; (3) servicing an engine fuel system; ( 4) replacing a tractor 

clutch; (5) using the arc welder; (6) using the oxyacetylene welder and 

(?) calculating pulley speeds. 

The data revealed that the group of operators receiving the most 

vocational agriculture instruction while attending secondary school 

expressed a higher value for seven forementioned activities than those 

operators that received fewer years of instructiono 

Hypothesis .regarding ye.ars .21 l_arming experience .!U!i i!m operat.or 

expressions . .2.£ .:Yl2. valµe f2£. farm.er acguisition ~ ~ .2f. mechanical 

.filE. managerial activities !u ~ power ~ machinery. Nine of the six­

teen selected activities relative to the hypothe.sis were not significant • 

.It was found that significant differences did exist between those ,, 

operators expressing a high and those a medium to low value for the 

activities: (1) determining the cost involved in owning and operating 

farm machinery; (2), _determining the power, labor and machinery require­

ment for a farm enterprise; (3) determining the capacity of farm 

machinery; (4) planning a machinery replacement program; (5) using the 

arc welder; (6) using the oxyacetylene welder and(?) complete overhaul 

of a one cylinder engine. 

The data reflected that the less experienced operators expressed 

a high value for activities, one through six; while the .more experienced 

operators express a high value for overhauling one cylinder engines. 

Hypothesis regarding annual on ... the-farm. employment ~ ~ 

operator expressions ,2! ~ value !£t farm.er acquisition and~ .2! 

mechanical~ managerial activities 1u fm power !ml machinery. Seven 

of the sixteen selected activities relative to the hypothesis were 

insignificant. It was found that significant differences did exist 
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between those operators expressing a high and those a medium to low 

value for the activities: (1) determining the power, labor and machinery 

requirement; (2) planning a machinery replacement program; (3) replacing 

a tractor clutch; (4) replacing tractor brakes; (5) adjusting engine 

valve tappets; (6) complete tractor or power unit overhauli (7) ~om­

plete one cylinder engine overhaul; (8) using the oxyacetylene welder 

and (9) calculating pulley speeds. 

The data indicated that those operators employed on-the-farm a 

smaller number of days annually expressed a high value for activities 

one and two; while those operators employed a larger number of days ex-

pressed a high value for the reamining seven activities. 

H.ypothesis regarding~£!~~ acres and operator expressions 

2£ :Yl2, value !2£_ farmer acguisition ~ ~ S2£ mechanical~ managerial 

activities ~~power ~ machinery. Nine of the sixteen selected 

activities relative. to the hy:pothesis were not significant. Significant 

differences did exist between those operators expressing a high and those 

a medium to low value for the activities: (1) replacing tractor brakes; 
·f,'( 

(2) adjusting engine valve tappets; (3) complete )t~tactor or po~er unit 

overhaul; (4) complete one cylinder engine overhaul; (5) using the arc 

welder; (6) using the oxyacetylene welder and (7) calculating pulley 

speeds. 

The data revealed that those operators with larger acreages ex-

pressed a high value for activities, one through six; while those with 

smaller acreage expressed a high value for calculating pulley speeds. 
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Hypothesis regarding current investment in farm power and machinery 

and farm operator expressions .2£ ~ value £2!. farmer acquisition and 

~ .2£ mechanical and managerial activities in~ power~ machinery. 

Eleven of the sixteen activities relative to the hypothesis were not 

significant. Signficant differences did exist between those operators 

expressing a high and those a medium to low value for the activities: 

(1) planning a machinery replacement program, (2) adjusting engine valve 

tappets; (3) complete one cylinder engine overhaul; (4) using the 

oxyacetylene welder and (5) hardsurfacing plow-shares and cultivator 

sweeps. 

The data indicated that those operators with larger investments 

expressed a high value for activities one, two and three; while the 

operators with smaller investments expressed a high value for activities 

four and five. 

Combined expressions .2£ ~ operators, teachers££ vocational 

agriculture, teacherQeducators ~ commercial educational representatives 

~~~relative~ f2!: farmer acquisition and~ .2£ selected 

mechanical~ managerial activities in~ power~ machinery. After 

the data were tabulated and analyzed, it was found that a high agree­

ment existed between the respondents with regard to those activities 

receiving a high and low acquisition and use value. The agreement 

among the respondents for those activities between the highs and lows 

varied. 

The activities receiving a high value rating by all groups of 

respondents were : - (1) adjusting farm machinery under field conditions; 

(2 ) tractor preventative maintenance; (3 ) servicing an engine co.cling 

system; (4) setting up farm machinery ; (5) selection of tractor fuels 
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and lubricants; (6) diagnosing and making minor machinery and equipment 

repairs; (?) determining the power, labor and machinery requirements 

for a farm enterprise; (8) determining the capacity of farm machinery 

and (9) calibrating planters and seeding drills. 

The activities receiving a medium to low value rating by all groups 

of respondents were: (1) calculating pulley speeds and (2) complete 

tractor or power unit engine overhaul. 

Nature~ extent .Qf instruction offered .!2z teacher training 

institutions iu undergraduate courses in~ power and machinery. 

An analysis of the data revealed that the institutions were allocating 

larger segments of the available instructional time to the instructional 

units: (1) tractor· preventative maintenance, (2) using the arc welder, 

(3) adjusting machinery under field conditions, (4) setting up farm 

machinery, (5) using the oxyacetylene welder, (6) managerial activities 

associated with farm machinery and(?) diagnosing and making minor 

machinery and equipment repairs. 

The smaller segments of instruction time were allotted to units 

associated with minor mechanical activities and major overhauls. 

Hypothesis regarding periods of secondary school instruction 

allocated!:£ selected units iu farm power~ machinery~ vocational 

agriculture departments reporting three and four year secondary programs. 

Twenty-seven of the twenty-nine instructional units relative to the ---
hypothesis were not significant. It was ,found that significant 

differences did exist between the three and the four year departments 

for the instructional units: (l) using the arc welder and (2) con-

structing labor saving equipment. 
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The data indicated that the four year departments allocated more 

time to arc welding; while the three year departments allocated more 

time to constructing labor saving equipment. 

aypothesis regarding clo9k hours£! out~of-school instruction 

offered ,in selected units ill i:!!m, power~ machinery~ vocational 

agriculture departments reporting three~~ year secondary school 

programs. Twenty-eight of the twenty-nine instructional units relative 

to the hypothesis were not significant. A significant difference did 

exist between the three and four year departments in the number of 

clock hours spent in hardsurfacing plow-shares and cultivator sweeps. 

The data revealed that the four year departments were spending 

more time hardsurfacing th~n the three year departments. 

Summary of Findings in Regard to Problems Investigated and 
Hypothesis Tested in Farm Buildings and Other Structures 

The data obtained were tabulated and subjected to both non-statistical 

and statistical techniques. The following is a summary of the most 

important findings. 

Nature~ extent£! mechanical~ managerial activities per-

formed .2!! selected farms a:n ~ buildings !llQ. other structures. The 

only activity being performed on less than fifty per cent of the farms 

was reading blue prints and drawings. The farm operators were performing 

a majority of those activities being performed. Activities being 

performed by other persons on thirty per cent of the farms were: (1) 

installing a water pump. (2) installing a farm home plumbing system, 

(3) planning a farm home sewage system and (4) installing a farm home 

sewage system. 
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The data reflected that the younger operators were performing 

activity one; while the older operators were performing activities two 

and three. 

H;y;pothesis regarding level£! formal education~~ operator 

performance .2£. mechanical~ managerial activities 1!l ~ buildings 

~ other structures. Eight of the eleven selected activities relative 

to the hypothesis were insignificant. Significant differences did exist 

. between those operators performing and those not performing the activities: 

(1) determining amounts of concrete needed, (2)·using concrete blocks 

and other masonry materials and (3) planning a water system. 

The data indicated that the more educated operators were performing 

the three forementioned activities. 

liypothesis regarding years£!. vocational agriculture received 

while attending secondary school~~ operator performance£!. 

mechanical~ managerial activities 1a !m buildings ~ other struc-

tures. Six of the eleven selected activities relative to the hypothesis 

were not significant. It was found that significant differences did exist 

between those operators performing and those not performing the activites: 

(1) sketching and drawing, (2) using concrete blocks and other masonry 

materials, (3) planning a water system, (4) installing farmstead plumb­

ing and (.5) installing a farm home sewage system. 

The data revealed that the operators receiving the most vocational 

*'" agriculture instruction.were performing activities one through four; 

while the operators receiving fewer years of instruction were performing 

activity five. 
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Hypothesis regarding farming experience and f!!m. operator per­

formance 2f. mechanical and managerial activities ill f!!m. buildings~ 

other structures. Eight of the eleven selected activities relative to 

the hypothesis were insignificant. Significant differences did exist 

between those operators performing and those not performing the 

activities! (1) planning a water system, (2) planning a farm home 

sewage system and (3) installing a farm home sewage system. 

The data indicated that the less experienced operators were per­

forming activity one; while the more experienced were performing 

activities two and three. 

Hypothesis regarding days£! annual on-the-farm employment~ 

operator performance 2f. mechanical~ managerial activities ill f!!m. 

buildings~~ structures. Nine of the eleven selected activites 

relative to the hypothesis were not significant. It was found that 

significant differences did exist between those operators performing 

and those not performing the activities: (1) planning a water system 

and (2) installing a farm home sewage system. 

The data indicated that the operators employed the smallest number 

of days annually were performing activity one; while those employed 

the largest number of days were performing activity two. 

Hypothesis regarding~ of~ in total acres~ operator 

performance .2£ mechanical .2:.U£! managerial activities in f!!m. buildings 

.2:.U£! other structures. Eight of the eleven selected activities relative 

to the hypothesis were insignificant. Significant differences did 

exist between those operators performing and those not performing the 

activities: (1) determining concrete mixtures, (2) planning a farm 

home sewage system and (3) installing a farm home sewage system. 



191 

Hyoothesis regarding current investment .iD farm buildings and~ 

structures~ operator performances .Qf mechanical~ managerial activi­

~ .iD farm buildings and other structures. Seven of the eleven selected 

activities relative to the hypothesis were not significant. It was 

found that significant differences did exist between those operators 

performing and those not performi ng the activities: (1) sketching and 

drawing, (2) using concrete blocks and other masonry materials, (3) 

planning a farm home sewage system and (4) installing a farm home sewage 

system. 

The data reflected that the operators with large investments were 

performing to a greater extent the four forementioned activities than 

the operators with small investments. 

Nature~ extent ].f ~ qualifications ].f ~operators.!:£ per­

form mechanical~ managerial activities in~ buildings~~ 

structures, Seventy per cent or more of the operators felt that they 

were qualified to perform twenty~one of the twenty-four selected 

activities. Thirty per cent or more of the operators felt that they were 

not qualified to perform the activities: (1) installing a farm home 

plumbing system, (2) planning a ·farm home sewage system and (3) in­

stalling a farm home sewage system. 

Hypothesis regarding age and~ operators qualifications.!:£ per­

form mechanical~ managerial activities 1:n~ buildings~~ 

structuras. Eight of the eleven activities relative to the hypothesis 

were insignificant. Significant differences did exist between those 

operators recognizing themselves as qualified and those not qualified 

to perform the activities : (1) planning a water system, (2) installing 

a farm home plumbing system and (3) installing a farm home sewage system. 
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The data revealed that the ability to plan a water system was in 

favor of the younger operators; while the installation of a home plumb= 

ing and sewage system was in favor of the older group. 

Hypothesis !.,~gardinA ~~ of education §1ls! ~ operators 

qualifications to perform mech~11i9,.al &fl£ managerial activities ill farm 

building~~ struct~. Five of the eleven selected activities 

relative to the hypothesis were not significant. It was found that 

significant differences did exist between those operators recognizing 

themselves as qualified and those not qualified to perform the 

activities: (1) determining amount of concrete needed, (2) using 

concrete blocks and other masonry materials, (J) planning a water 

system, ( 4) installing a farm home plumbing system, (.5) installing 

farmstead plumbing and (6) installing a. farm home sewage system. 

The data revealed that the ability to perform all of the fore­

mentioned activities was in favor of the more educated group of farm 

operators. 

Hypothesis regarding year~ .2f vocational agriculture instruction 

received fil.1S! .fa:rm 52PJH'ators gualif.:iga:r,ions i£ E_erf~ mechanical and 

managerhl a.ctivi:ties in, farm b.J:l:...:iJ:.ding§ .e.lli!. other structures. Six of 

the eleven selected activities relative to the hypothesis were in= 

significant. Significant differences did exist between those operators 

recognizing themselves as qualified and those not qualified to perform 

the activities: (1) determining amounts of concrete needed, (2) using 

concrete blocks and other masonry materials, (3) planning a water systemp 

(4) installing farmstead plumbing and (5) planning a farm home sewage 

system. 
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The data reflected that the ability to perform the forementioned 

activities was in favor of the group of operators receiving the most 

vocational agriculture instruction while attending secondary school. 

Hypothesis regarding yea:r.e_ 2£. farming experience~~ operators 

qualifications~ perform mechanical~ managerial activities 1!l farm 

buildings~ other structures. Eight of the eleven selected activities 

relative to hypothesis were not significant. It was found that signi­

ficant differences did exist between those operators recognizing 

themselves as qualified and those not qualified to perform the 

activities: (1) planning a water system, (2) installing a farm home 

plumbing system and (3) installing a farm home sewage system. 

The data revealed that the ability to plan a water system was in 

favor of the less experienced group; while the ability to install a 

farm home plumbing and sewage system was in favor of the more experienced 

group. 

Hypothesis regarding &g.E2, ~ farm operators expressions .2f ~ 

value~ farmer acquisition~~££. mechanical !!E managerial 

activities ,ill ·i2-.m buildings ~ other structures. Five of the eleven 

selected activities relative to the hypothesis were insignificant. It 

was found that significant differences did exist between those 

operators expressing a high and those a medium to low value for the 

activities: (1) sketching and drawing, ('2) determining amounts of 

concrete needed, (3) installing a farm home plumbing system, (4) in= 

stalling farmstead plumbing, (5) planning a farm home sewage system 

and (6) installing a farm home sewage systemo 
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The data revel.led that the younger operators expressed a high value 
(.', 

for sketching and drawing; while the older group expressed a high value 

for the remaining five activities. 

Hypothesis regarding~ .2.£ formal education fill:!~ operators 

expressions 2£ ~ value f.E!. farmer apguisition ~ ~ .2!, mechanical 

~ managerial activities ill~ £Uildings !U£ other structures. Six 

of the eleven selected activities relative to the hypothesis were not 

significant. Significant differences did exist between those operators 

expressing a high and those a medium to low value for the activities: 

(1) sketching and drawing, (2) reading blue prints and detail drawings, 

(3) determining concrete mixtures, (4) installing a farm home plumbing 

system and (5) installing a farm home sewage system. 

The data reflected that the less educated group of operators ex= 

pressed a higher value for the five forementioned activities .than the 

more education group. 

H.ypothesis regard:i.ng years £?! vocational agriculture instruction 

received !n9. ~ operators expressions ,g;£ ~value~ farmer acguisi= 

.Y£u ~~£!mechanical~ managerial activities i!! ~ buildings 

~ other structures. Ten of the eleven selected activities relative 

to the hypothesis were insignificant. It was found that a significant 

difference did exist between those operators expressing a high and those 

a medium to low value for being able to read blue prints and detail 

drawings. 

The data indicated that those operators receiving the largest 

number years of vocational agriculture instruction while attending secon­

dary school expressed a higher value for the activity. 
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Hypothesis :regarding years of farmi,ng experience and farm operators 

exp:r•essions of ~ value fo!, farmer acquisition and rn .£! mechanical 

~ managerial activities in~ buildings and other structures. Six 

of the eleven selected activities :relative to the hypothesis were not 

significant. Significant differences did exist between those operators 

expressing a high and those a medium to low value for.the activities: 

(l) determining amounts of concrete needed, (2) installing a farm home 

plumbing system, (3) installing farmstead plumbing, (4) planning a farm 

home sewage system and (.5) installing a farm home sewage system. 

The data :revealed that the more experienced operators expressed a 

higher value for the forementioned activities than the less experienced 

operators. 

Hypothesis regarding annual on=the-fa:rm employment and~ 

operators expressions .Qf the value !Q!: farmer acguisition ~~.Qi 

mechanical~ managerial activities iu ~buildings~ other 

structures. Two of the eleven selected activities relative to the 

hypothesis were not significant. Significant differences did exist 

between those operators expressing a high and those a medium to low 

value for the activities: (1) sketching and drawing, (2) reading blue 

prints and detail drawings, (3) figuring bill of materials and other 

buildings costs, (4) determining concrete mixtures, (.5) determining 

amounts of concrete needed, (6) using concrete blocks and other masonry 

materials, (?) installi~g a farm home plumbing system, (8) planning a 

farm home sewage system and (9) installing a farm home sewage system. 

The data indicated that those operators employed on-the=farm the 

largest number days annually expressed higher values for the nine fore= 

mentioned activities than those oper·ators employed to a lesser degree. 
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2£ ~ value £2.r. farmer acquisition~~ 2£ mechanical~ managerial 

activities ill~ buildings~ other structures. Four of the eleven 

selected activities rel~tive to the hypothe·sis were insignificant. It 

was found that significant differences did exist between those operators 

expressing a high and those a medium to low value for the activities: 

(1) reading blue prints and detail drawings, (2) figuring bill of 

materials and other building cost, (3) determining concrete mixtures, 

(4) determining amounts of concrete needed, (5) planning a farm home 

sewage system and (6) installing a farm home sewage system. 

The data reflected t hat those operators with large acreages ex­

pressed higher values for the seven forementioned activities than 

operators with small acreages. 

Hypothesis regarding current investment 1n ~ buildings and~ 

structures~~ operators expressions 2£ ~ value £2.r. farmer acguisi­

!:iQ.n. ~ ~ .Qf mechanical a.nd managerial activities ill~ buildings 

and other structures. Five of the eleven selected activities relative to 

the hypothesis were not significant. It was found that significant 

differences did exist between those operators expressing a high and those 

a medium to low value for activities: (1) sketching and drawing, (2) 

reading blue prints and detail drawings, ( 3) figuring bill of materials 

and other building cost, (4) determining concrete mixtures, (5) deter­

mining amounts of concrete needed and (6 ) installing a farm home sewage 

system. 

The data indicated that those operators with large investments 

expr essed a higher value for the six forementioned activities than those 

operators with small investments. 
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Combined expressions of farm operators, teachers .2f vocational 

agriculture, teacher educators~ commercial educational representatives 

~to~ relative value f.21: farmer acguisition and~ .Qf. selected 

mechanical~ managerial activities in~ buildings~ other 

structures. It was found that a high agreement existed between the 

respondents with regard to those activities receiving high and low 

acquisition and use values. The agreement among the respondents for 

those activities between the highs and the lows varied. 

The activities receiving a high value rating by all groups of 

respondents were: (1) maintaining and improving farm buildings, (2) 

planning a water system, (3) selecting lumber and other building 

materials and (4) determining building requirements for animals and 

crops. 

No activity included in the study received a medium to low rating 

by all groups of respondents. 

Nature and extent of instruction offered l2::! teacher training 

institutions in under~raduate courses in~ bui~dings ~ other 

structures. It was found that i nstitutions were offering instruction 

in all of the units of instruction included in this study. 

The units receiving the largest allocations of instructional time 

were: (1) construction offarm buildings, (2 ) maintaining and improving 

farm buildings , (3) paints and painting, (4) construction of pole type 

buildings, (5) det ermining building r equirements for animals and 

crops, (6) sketching and drawing and(?) planning a water system. 

The data r eveal ed that a very small. portion of the total available 

instructional time was allotted to units in concrete and masonry con~ 

struction. 
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Hypothesis regarding periods .Qf secondary school instruction 

allocated 12 selected units ill farm buildings and~ structures~ 

vocational agriculture departments reporting three and~ year secondary 

programs. Nineteen of the twenty-four instructional units relative to 

the hypothesis were insignificant. ~ignificant differences did exist 

between the three year and the four year departments for the instruc­

tional units: (1~ mixing concrete on the farm, (2) planning a water 

system, (3) installing a water pump, (4) planning a farm home sewage 

system and (5) installing a farm home sewage system. 

The data revealed that the three year departments allotted more 

time for the five forementioned units than the four year departments. 

Hypothesis regarding clock hours of out-of- school instruction 

offered ill selected units in farm buildings and other structures~ 

vocational agriculture ~partments reporting three and four year 

secondary school programs. Nineteen of the twenty-four instructional 

units relative to the hypothesis were not significant. It was found 

that significant differences did exist between the three year and the 

four year departments for the units : (1) reading blue prints and detail 

drawings, (2) using concrete blocks and other masonry materials, (3) 
I 

determining amounts of concrete needed and (4) installing farmstead 

plumbing . 

The data indicated that the three year departments were providing 

more hours in units, one through three ; whil e the four year departments 

were providing more hours in units four and five. 



Summary of Findings in Regard to Problem Investigated and 
Hypothesis Tested in Farm Electrification 

The data obtained were tabulated and subjected to both non-
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statistical and statistical techniques. The following is a summary of 

the most important findings. 

Natu:£2_ !n.S! extent£.!. mechanical !n.S! managerial activities Eer-

formed 2!l selected farms 1u ~ electrification. Twelve of the 

seventeen selected activities were performed on a majority of the 

farms. The same twelve activities were performed by a majority of the 

operators. Activities being performed by other persons on thirty per 

cent or more of the farms were: (1) planning an electrical wiring 

system, (2) figuring an electrical system load, (3) selecting 

electrical wiring materials, (4) planning an exterior distribution 

system, (5) installing a wiring system for the farm home, (6) selecting 

electrical motors, (7) servicing electrical motors, (8) reconditioning 

electrical motors, (9) selecting electrical heating systems, (10) 

servicing electrical home appliances and (11) servicing and repairing 

electrical heating systems. 

Rypothesis regarding age~ operators performance of mechanical 

and managerial activities ,!n farm electrification. Three of the ten 

selected activities relative to the hypothesis were insignificant. It 

was found that significant differences did exist between those operators 

performing and those not performing the activities: (1) selecting 

electrio1~{ home appliances, (2) selecting electrical heating systems 

and (3) diagnosing electrical systems failures and safety hazards. 

The data indicated that the older operators were performing the 

three forementioned activities to a greater extent than the younger 

operators. 
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Hypothesis regarding level of formal education !.DS, ~ operators 

performances .Qi mechanical~ managerial activities ill!!!:!!! electri­

fication, Seven of the ten selected activities relative to the 

hypothesis were not significant. It was found that significant 

differences did exist between those operators performing and those not 

performing the activities: (1) planning an electrical wiring system, 

(2) selecting electrical home appliances, and (3) selecting electrical 

heating systems. 

The data revealed that the more educated operators were performing 

activity one; while the less educated were performing activities two 

and three. 

Hypothesis regarding years g! vocational agriculture received 

while attending secondary school and farm operators performance .52! 

mechanical and managerial activities .in farm electrification. Nine of 

the ten selected activities relative to the hypothesis were insignifi­

cant. A significant difference did exist between those operators 

selecting and those not selecting electrical heating systems. 

The data revealed that the activity was being performed to a 

greater extent by operators receiving the smallest number years of 

vocational agriculture. 

Hypothesis regarding farming experience and farm operators 

performances of mechanical and managerial activities ill~ electri­

fication. Five of the ten selected activitiss relative to the hypothesis 

were not significant. It was found that significant differences did 

exist between those operators performing and those not performing the 

activities: (1) planning an electrical wiring system, (2) figuring 

an electrical system load, (3) selecting electrical home appliances, 
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(4) selecting electrical heating systems and (5) diagnosing electrical 

system failures and safety hazards. 

The data revealed that the more experienced operators were per­

forming all five of the forementioned activities. 

Hypothesis regarding days ,gi, annual on-the-farm employment !lla 

operators Berforaance sJ:. mechanical f!Wl1 managerial activities~ farm 

electrification. Seven of the ten selected activities relative to the 

hypothesis W!:3re insignificant. Sigri:1:f'icant''differences did exist bet .. 

ween those operators performing and those not performing the activities: 

(1) selecting electrical home appliances, (2) selecting electrical 

heating systems, and (3) diagnosing electrical system failures and 

safety hazards. 

The data revealed that the farm operators employed the largest 

number of days annually were performing to a greater extent the three 

forementioned activities than those operators employed to a lesser degree. 

Hypothesis rega.rding size£! farm ill total acres .!m! operators 

performance .Q! mechanical and managerial activities ill~ electri­

fication. Six of the ten activities relative to the hypothesis were 

not significant. It was found that significant differences did exist 

between those operators performing and those not performing the activi­

ties: (1) planning an electrical wiring system, (2) figuring an 

electrical system load, (3) selecting electrical wiring materials and 

(4) selecting electrical home appliances. 

The data revealed that no operators with large acreages in the farm 

operation were performing to a greater extent the three forementioned 

activities than the ope~ators with small acreages. 
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Hypo~hesis regarding current investment in~ buildings~ other 

structures~ operators performances .Qf mechanical~ managerial 

activities in farm electrification. Seven of the ten selected 

activities relative to the hypothesis were insignificant. Significant 

differences did exist between those operators performing and those not 

performing the activities: (1) planning an electrical wiring system, 

(2) selecting electrical wiring materials and (3) installing a wiring 
• 

system for the farm home. 

The data revealed that the operators with large investments were 

performing to a greater extent the three forementioned activities than 

the operators with small investments .• 

Nature !.ll£ extent .Qi ~ qualifications .Qi ~ operators i2 per-

form mechanical and managerial activities in farm electrifications. 

Seventy per cent or more of the operators felt that they were qualified 

to perform nine of the seventeen selected activities. Thirty per cent 

or ~ore of the operators felt that they we·re not qualified to perform the 

activities: (1) planning an electrical wiring system, (2) figuring an 

electrical system load, (3) selecting electrical wiring ma.terials, 

(4) installing a wiring system for the farm home, (5) reconditioning 

electric motors, (6) servicing electrical home appliances and(?) 

servicing and repairing electrical heating systems. 

Hy;pothesis regarding a~ and fa,rm operators qualifications to per-

form mechanical~ managerial activities in~ electrification. Five 

of the ten selected activities relative to the hypothesis were not 

significant. It was found that significant differences did exist 

between those operators recognizing themselves as qualified and those 

not qualified to perform the activities: (1) planning an electrical 
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wiring system, (2) installing and maintaining farmstead wiring systems, 

(3) selecting electrical home appliances, (4) selecting electrical 

heating systems and (5) selecting electrical equipment for a specific 

farm enterprise. 

The data reflected that the ability to perform the five forementioned 

activities was in favor of the older group of operators. 

Hypothesis regarding~ .2f. education !lli! ~ operators quali­

fications~ perform mechanical~ managerial activities 1u ~ 

electrifi,cation. Six of the ten selected activities relative to the 

hypothesis were insignificant. Significant differences did exist between 

those operators recognizing themselves as qualified and those not quali­

fied to perform the activities: (1) planning an electrical wiring 

system, (2) selecting electrical home appliances, (3) selecting elect­

rical wiring materials and (4) selecting electrical equipment for a 

specific farm enterprise. 

The data reflected that the ability to perform activities one and 

two was in favor of the less educated group; while the ability to per­

form three and four was in favor of the more educated group. 

Hypothesis ~garding years .2£ vocational agriculture received~ 

~ operators gualifications 12. perform mechanical~ managerial 

activities ,!u ~ electrification. Nine of the ten selected activities 

relative to the hypothesis were not significant. It was found that a 

significant difference did exist between those operators recognizing 

themselves as qualified and those not qualified to select electrical 

heating systems. The ability to perform the activity was in favor of 

the group of operators receiving the le~st number years of vocational 

agriculture instruction while attending secondary school. 
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Hyaothesis regarding years .2£ farming experience ,!.m! ~ operators 

qualification~ .E§rform mechanical~ managerial activities ill~ 

electrification. Four of the ten selected activities relative to the 

hypothesis were insignificant. Significant differences did exist bet­

ween those operators recognizing themselves as qualified and those not 

qualified to perform the activities: (1) planning an electrical wiring 

-system, (2) installing and maintaining farmstead wiring systems, ( 3) 

selecting electrical motors, ~4) selecting electrical heating systems 

and (5) diagnosing electrical system failures and safety hazards. 

The data reflected that the ability to perform the six forementioned 

activities was in favor of the more experienced group of operators. 

Hypothesis regarding age ~ farm operators expressions .Q,! ~ 

value !g!:, farmer acquisition~~ 2f mechanical~ managerial 

activities ,in farm electrification. Five of the ten selected activities 

relative to the hypothesis were not significant. It was found that 

significant differences did exist between those oper.ators expressing 

a high and those a medium to low value for the activities: (1) plan­

ning an electb,ical wiring system, (2) selecting electrical wiring 

materials, (3) installing a wiring' ~stem for the farm home, (4) 

selecting electrical motors and (.5) selecting electrical heating systems. 

The data revealed that the older operators expressed a higher value 

for the five forementioned activities than the younger operators. 

Hypothesis regarding level£! form.al education~~ operators 

expressions,£!~~ .Dll:, farmer acquisition,·~~ .2£ mechanical 

~ managerial activities in~ electrification. Two of the ten 

selected activities relative to the hypothesis were insignificant.· 

Significant differences did exist between those operators expressing a 
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high and those a medium to low value for the activities: (1) figuring 

an electrical system load, (2) selecting electrical wiring materials, 

(3) installing a wiring system for the farm home, (4) installing and 

maintaining other farm wiring systems, (5) selecting electrical motors, 

(6) selecting electrical home appliances, (?) selecting electrical 

equipment for a specific farm enterprise and (8) diagnosing electrical 

system failures and safety haza:rdso 

The data indicated that the less educated operators expressed a 

higher value for the eight fo:rementioned activities than the more 

educated operato:rso 

Hypothesis regarding years ,g! vocational agriculture instruction 

received~~ operators expressions of~ value .£2£. farmer acguisi­

~ and use.£!. mechanical~ menagerial activities lll ~ electrifi­

cation. Nine of the ten activities relative to the hypothesis were 

not significant. It was found that a significant difference did exist 

between those operators e:x;pressing a medium to low value for planning 

an electrical wiring system. 

The data revealed that those operators receiving the largest 

number years of instruction expressed a higher value for the activities 

than those operators receiving a smaller number years of instruction 

while attending secondary school. 

Hypothesis regarding Iears 2£ farming experien~ ~~ operators 

expressions .2£, the value f2!: farm.er acquisition~~£!. mechanical 

~ managerial activities ill~ electrification. Five of the ten 

selected activities relative to the hypothesis were insignificant. 

Significant differences did exist between those operators expressing a 

high and those a m&dit1111 to low value for the activities: (1) figuring 
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an electrical system load, (2) selecting electrical wiring materials, 

(3) installing a wiring system for the farm home, (4) selecting electrical 

motors and (5) selecting electrical home appliances. 

The data reflected that the more experienced operators expressed 

a high value for the five forementioned activities than those operators 

with less experience. 

Hypothesis :regarding ann't.1:§,l, on=the.,farm employment ~ ~ operators 

expressions£! the~ !QI. farmer acquisition and~ .Qf mechanical~ 

managerial activities in farm ~lectrification. Four of the ten selected 

activities relative to the hypothesis were insignficant. It was found 

that significant differences did exist between those operators expressing 

a high and those a medium to low value for the activities: (1) planning 

an electrical wiring system:, (2.) figuring an electrical system load, 

(3) selecting electrical wiring materiais, (4) installing a wiring 

system for the farm home, (5) selecting electrical home appliances and 

(6) selecting electrical equipment for a specific farm enterprise. 

The data indic:a.ted that those operators employed the largest number 

of days annually expressed a higher value for activities one through 

five; while those operators employed to a lesser degree expressed a 

higher value for selecting electrical equipment for a specific farm 

enterprise. 

Hypothesis ,££ga.rding ~ of farm in~ and~ operators 

expressions of~ value for farme:r:, acguisitiou and~£! mechanical 

~ managerial activities !ll, ~ electrification. Six of the ten 

selected activities relative to the hypothesis were not significant. 

It was found that significant differences did exist between those operators 

expressing a high and those a medium to low value for the activities: 
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(1) planning an electrical wiring system, (2) figuring an electrical 

system load, (3) selecting electrical wiring materials and (4) 

installing a wiring system for the farm home. 

The data indicated that those operators with large acreages ex­

pressed a higher value for the four forementioned activities than those 

operators with small acreages. 

Hypothesis regardin& current investment !u farm buildings~ 

other structures !m! ~ operators expressions ~ 12, ~ value !E!:. 

farmer acquisition~~ 2!, mechanical~ managerial activities !u 

~ electrification. Eight of the ten selected activities relative 

to the hypothesis were insignificant. Significant differences did 

exist between those operators expressing a high and those a medium to 

low value for the activities: (1) installing and ma~ntaining farm­

stead wiring systems and (2) selecting electrical motors. 

The data reflected that those operators with large investments 

expressed a higher value for the two forementioned activites than 

those with small investments. 

Combined expressions 2!, .!!!:!!! operators, teachers .2f. vocational 

a,griculture, teacher educators,~ commercial educational representa­

tives~ to~ relative value f2!:. farmer acquisition~~ .2£. 

selected mechanical .fill.d managerial activities !,!l ~ electrification. 

A high agreement existed between the respondents with regard to those 

activities receiving a high and low acquisition and use values. The 

agreement among the respondents for those activities between the highs 

and lows varied. 
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The activities receiving a high value rating by all groups of 

respondents were: (i) diagnosing electrical system failures and safety 

hazards, (2) installing and maintaining farmstead wiring systems, (3) 

maintaining a farm home wiring system and (4) selecting electrical motors. 

The activities receiving a medium to low value rating by all groups 

of respondents were: (1) selecting electrical heating systems, (2) 

servicing and repairing electrical heating systems and (3) reconditioning 

electrical motors. 

Nature~ extent .2f. instruction offered 1=iz teacher training 

institutions in undergraduate courses.in, far,m electrification. An 

analysis of the data revealed that, in general, the institutions were 

allocating instructional time on nearly an equal basis to the units of 

instruction included in this study. 

It was noted that those units associated with planning and main~ 

taining electrical wiring systems received slightly more time than the 

other units. The units receiving the smallest allocation of time were: 

(1) reconditioning electrical motors and (2) servicing and repairing 

electrical heating systems. 

Hypothesis regarding periods of §2.Condary school instruction 

allocated.!:.£ selected~~ farm el;ctrification ~ vocational 

agriculture departments rep.2.rtin_g three~~ secondary programs. 

Sixteen of the seventeen instructi.onal uni ts were not significant. 

A significant difference did exist between the three year and four 

year departments in the number of clock=hours devoted to instruction 

in diagnosing electrical system failures and safety hazards. 

The data reflected that the three year departments were pro­

viding more hours of instruction in the unit than four year departments. 
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·Total Instructional Time Allocated to Farm Mechanics 
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PrograJllS 
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Of the eleven hypotheses tested relative to total time allocated 

to the different instructional phases of farm mechanics by three and 

four year departments of vocational agriculture, ten were insignifi-

cant. It was found that a significant difference did exist between 

the three and four year departments in the total number of instructional 

periods allotted to farm mechanics instruction in the secondary school 

program. All of the hypothesis relative to the out-of-school program 

allocations were sustained. 

The sample of vocational agriculture teachers were asked to ex-

elude the instructional time allotted to the farm mechanics area of 

soil and water conservation. Since all of the hypotheses relative to 

secondary school instructional time in farm power and machinery, _farm 

buildings and other structures and farm electrification were sustained; 

it was concluded that the time difference in the statistical signi-

ficant allocation of time to the total farm mechanics by the four year 

departments would be in the area of farm shop instruction and student 

skills development. 
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Conclusions 

This study was not undertaken to establish a cause and effect 

relationship, but to obtain descriptive evidence relative to curriculum 

construction and course planning in the farm mechanics area of farm 

power and machinery, farm buildings and other structures and farm 

electrification. 

To the extent that the samplings were representative and the data 

collected and opinions expressed were accurate, the following con­

clusions seem justifiable: 

1. Teachers should consider farmer opinions in their school 

service area pertaining to the importance and appropriateness of farm 

mechanics activities to be included in the curriculum. This is parti­

cularly true for those activities beyond the essential basic subject­

matter and skills. 

·~ i.. Teachers of vocational agriculture should consider the personal 

characteristics and economic conditions of the farmer population in the 

school service area when planning educational programs in farm 

mechanics. 

3. Curriculums and courses in farm mechanics should be planned, 

revised and evaluated in terms of the mechanical activities being 

performed on farms. 

4. Curriculums and courses should be revised frequently to keep 

abreast of new mechanical developments such as economic advantages of 

larger and better machinery and equipment, prefabricated construction, 

building designs, multiple use buildings, materials handling systems and 
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equipment and automation in the farm home. 

5. Considerable emphasis should be placed on developing abilities 

and understanding in farm farm power and machinery with emphasis on 

maintenance, service and adjustments. 

6. Considerable emphasis should be placed on developing abilities 

and understandings in the area of farm and home conveniences with 

emphasis on the planning of facilities and selection of equipment. 

?. Considerable emphasis should be placed on the managerial 

aspects of farm mechanics. 

8. Considerable emphasis should be placed on the teaching of 

mechanical theory along with the perfection of manupulative skills. 

9. The mechanical and managerial activities being performed by 

farmers along with the opinions of teachers of vocational agriculture, 

coillillercial people and specialists should be used by teachers of 

vocational agriculture to establish a pr~ority classification for the 

farm mechanics instruction to be included in the curriculum. 

10. Standardized resource materials and units should be developed 

for the teaching of basic subject-matter and skills. 
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APPENDIX A 

QUESTIONNAIRE REGARDING SELECTED AREAS OF FARM 
MECHANICS INSTRUCTION IN DEPARTMENTS OF 

VOCATIONAL AGRICULTURE 

School Data: 

Name: 
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The purpose of this questionnaire is to secure 
information regarding the present status of in­
structional programs in farm power and machinery, 
farm buildings and other structures and farm 
electrification. 

-------Vo-Ag Supervisory 
District ------

PROGRAM DATA: 

Circle the years of agri culture offer ed in the school: 1 2 3 4 
Indicate length of per:i.od in minutes for each class per day: Ag I _ 
Ag II Ag III Ag IV Circle those considered double periods. 
Is there an adul'f""program'"l:'n the school?~ Is there a young farmer 
program in the school? If there are out-of-school programs in 
progress enter from the final EI reports the total number of clock 
hours of instruction for young farmers and adult farmers 

FARM MECHAINCS INSTRUCTIONAL PROGRAM: 

Indicate the total number of periods spent in farm mechanics during the 
year for all classes in the high school program in the areas of farm 
shop, farm power and machinery, farm buildings and farm electrification: 
Total periods ___ Indicate the number of hours reported on the EI that 
was spent providing instruction in farm shop, farm power and machinery, 
farm buildings and other structures and farm electrification: Total 
hours 

From the department course cal endar pl ea se indicate the total number of 
periods of instruction spent during the pr esent school year for each of 
the units list ed below for the high school program i n Col. 1. Consider 
all double period classes as t wo periods . 

Also list in Col. 2 t he number of hours spent in the out-of-school pro­
gram, include on- the,»farm instruction (Use your Form 10) 

In column 3 we ar e i nter est ed in obtaini ng your expr ession as to the value 
you would place on the unit in regard to how economical it would be f or the 
pr esent day and future f armer to be able to perform the activi ty himself. 
Please rate the unit whet her t aught or not. Express the value in terms 
of "H" for high, "M" f or medi um, "L" for 121! or "N" for ll£ value. 

We would like to stress t hat the number of instructional periods spent 
on the unit indicate s i n no way t he value a teacher will pl ease on the 
units since t eaching obj ectives and time will vary. I f the unit i s not 
taught this does not necessari l y i ndicate a no value r ating . In other 
words, the entries made i n columns 1 & 2 should not influence the value 
expressed in column J . 
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l 2 3 
H. s. Out-of-
Cl~ss schpol 

AREA AND SELECTED UNITS Period'S hmrrs Value 
Farm Power and Ma.chinerv 
l. Determining the cost involved · in · ownt,ng 

and ooerating farm ma.chinerv 
2. Determining the actual power, · labor ~nd . .. 

machinerv ·reuui rement · for · a fa,:ur-enterori·s-e 
3. Determining the caoaci tv of fann ·· rnachine-rv · 
4. Planning a machinerv reolacement· orO"!!ram 
5. Selecting tractor fuels and lubricants 
6. Tractor operation and dailv care 
7. Servicing an ignition svstem 
8. Servicing a fuel svstem 
9. Servicing a cooling svstem 

10. Adiusting a tractor clutch 
11. Replacing a tractor clutch I 

12. Adiusting tractor brakes I 

13. Reolacing tractor brakes 
14. Adiustin2 engine valve taooets 
15. Diagnosing and making minor machinery and 

eauioment reoairs 
16. Diagnosing the need for major machinery and 

eauioment repairs 
17. Comolete tractor or cower unit overhaul 
18. Complete one cvlinder engine en2ine overhaul 
19. Comolete overhaul of farm machinerv 
20. Using the arc welder 
21. Using the oxvacetvlene welder 
22·. Patnttng···fanir lllZrcn±nerv 
23-. Se .... ~ ·· fcrrnr wrchine·rv · 
24. Adjusting farm machinery under field 

conditions 
25. Calculating Pullev speeds 
26. Constro'Cting · la:bor-·-savi"TIJZ" e-qo i'"'DTITerrt -
27. Calibrating eower spravers 
28. Calibrating elanters and seeding drills 
29. Hard surfacing plow-shares and cultivator 

sweeps. etc. 
30. Others 
Farm Buildings and Other Structures xxxxxxx xxxxxxx xxxxx 

1. Sketching and drawing 
2. Reading blue prints and detail drawin.i?s ' 

3·. Determining building requirements for 
animals and crops 

4. Maintaining and imorovin2 farm buildings 
5. Figuring bills of materials and other 

building cost 
6. Selecting lumber and other building 

materials 
7. Constructing farm buildings 
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1 2_ 3 . 
H. s. Out-of-
Class School 

AREA AND SELECTED UNITS CONT. Periods Hours Value 
8. Treatin£ lumber and other wood materials 
9. Paints and painting 

10. Constructing oole tvoe buildings 
11. Determining concrete mixtures 
12. Determining amounts of concrete needed 
13. Mixing concrete on the farm 
14. Constructing concrete forms 
15. Using concrete blocks and other masonry 

materials 
16. Planning a water svstem 
17. Selecting a farm water pump 
18. Installing a water pump 
19. Installing a farm home olumbing svstem 
20. Installing other farm .. olumbi.ng 
21. Maintainimz and repairing farm plumbing 
22. Constructing and maintaining farm fences 

and 2ates 
23. Planning a farm home sewage svstem 
24. Installing a farm home sewage svstem 
25. Others 
Farm Electrification xxxxxxx xxxxxxx xxxxx 

1. Planning an .electrical wiring svstem 
, 2. Figuring an electrical svstem load 

3. Selecting electrical wiring materials 
4. Planning an exterior distribution svstem 
5. Selecting lighting eouipment 
6. Installing a wiring system for the farm -

'home 
7. Maintain ·a farm home wiring svstem 
8. Installing and maintaining other farm 

wiring svstems 
9. Selecting electrical motors 

10. Servicing electrical motors 
11. Reconditioning electrical motors 
12. Selecting electrical home appliances 
13. Selecting electrical heating systems 
14. Servicimz electrical home aooliances 
15. Servicing and repairing electrical 

heating systems 
16. Selecting electrical equipment for a 

specific farm enterprise 
17. Diagnosing electrical system failures 

and safetv hazards 
18. Others 



Course Title : 

APPENDIX B~l 

AN ANALYSIS OF FARM MECHANICS INSTRUCTION 
IN INSTITUTIONS OF HIGHER EDUCATION 

Questionnaire 
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--~-·--~~---~-------~--~~---~~ Length of course in weeks~~-~~~ 
Theory length in hours ----- days 
Laboratory length in hours days 

each week 
each week ----

Directions : Indicate hours spent in units in the forementioned course 
only. 

Units of Instruction Hours 
soent 

1. Determining the cost involved in :owning and o}>e rating 
farm machinerv 

2. Determining the actual power, labor and machinery 
re9uirement for a farm enterori se 

3. Determinim~ the caoaci tv of farm machinerv 
4. Plannin2 a machinerv reolacement oro2ram 
5. SelectinQ tractor fuels and lubricants 
6. Tractor oreventative maintenance 
7. Servicing an i2nition svstem 
8. Servici n!? a fuel svstem 
9. Servicin2 a coolin2 svstem 

10. Adtmrtine-· a tractor-clutch ' 

u. R:eoraetmr-a- tractor--·c'i utch · 
12. Ad iu-sttn£?: · tra:·ctor brakes 
13. Re12l:ac ing tractor brakes 
14. Adjusting engine valve ..E!.E,E.ets 
15. Diagnosing _~makin!? minor machinery and equiomen~ repairs 
16 . Diagnosi.ng the needs for major machinery and equipment 

.. 

re12airs 
17. Comolete tractor or D10wer unit engine overhaul 
18. Com12lete one cvlinder en2ine overhaul 
19. Comelete overhaul of farm machinery 
20. Usin2 the arc welder 
21. Usin!? the oxyacetylene welder 
22. Paintin2 farm machinerv 
23. Setting farm machinery 
24. Adiustin2 farm machinerv under field conditions 
25. Calcula ting eullei SEeeds 
26. Constructin2 labor~savin!? eauiom~nt 
27. Calibratin2 power soravers 
28. Calibratin!? olanters and seedin!? drills 
29. Hardsurfacing Plow=shares and cultivator sweeos. etc. 



Course Title : 

APPENDIX B-2 

AN ANALYSIS OF FARM MECHANICS INSTRUCTION 
IN INSTITUTIONS OF HIGHER EDUCATION 

Questionnair~ 
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~----~-------------~-------------------------------------Length of course in weeks -~ 
Theory length in hours -~- days ----- each week 
Laboratory length in hours ----- days each week 

Directions: Indicate hours spent in units in the forementioned course 
only. 

Units of Instruction 

l. 

Hours 
Sent 

4. Maintaining and improving fa~rm ____ b~u_i_l~d_i~n;;,g.;:s;.._,.._ ______ -----------+------
5. Figuring bill_of materi~-l~d other buildin cost 
6. Selecting lumber and other buildin materials 

7. Constructing farm buildings __ ·--------------------------------11------
8. Treating lumber and other wood materials 
9 P · d · ti . a1.nts an oa1.n n~ 

10. Constructi!!&_P.ole tyee build~ 
11. Constructiug concrete forms ,, 

12. DeterminiQ8..._£2ncrete mixtures 
13. DetermirTE!F£ amounts _!2.f concrete needed 
1-4. Mixing: coneretl!· on- the -fa rnr 
15. Using- conc-re-te-· blocks and · other masonrv materials 
16. Planning a wat~~em 
17. Selecting a farm water pump -
18. Installing a water eump 
19. Installirn? a farm home olumbing system 
20. Installing other farm ..:e1£mbing 
21. Maintaining and r™irJng farm ;plu,!!lbing 
22. Constructin~and · maintainin_g_farm ~ence[ and gate·s 
23. Planning a farm homes~~ 2Y_~s~t~e~m~------------..;,_----------+------
24. Installing a farm home se~~~==~=-=s~y~s~t~e~m:;;__ ______________________ -'------



APPENDIX B~3 

AN ANALYSIS OF FARM MECHANICS INSTRUCTION 
IN INSTITUTIONS OF HIGHER EDUCATION 

Q,ues tionnai re 
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Course title:~~~~~~~~~&~~~~~~~~~~~~~~~~~~~~ 
Length of course in weeks~~~~~~-
Theory length in hours~~~~ days each week 
Laboratory length in hours days~~~~ each week 

Directions: Indicate hours spent in units in the forementioned course 
only. 

Hours 
Unit of Instruction Spent 
1. Plannin2 an electrical wirin2 svstem 
2. Fi2urin2 an electrical svstem lo&d 
3. Selectin2 electrical wirin2 materials 
4. Plannin2 an exterior distribution system 
5. Selecting lighting eguipment 
6. Installin2 a wirin2 svstem for the farm home 
7. Maintaining a farm h~me wirin2 system 
8 .. Installing and maintaining other farm wiring systems 
9. Selectin2 electric motors 

10. S-e-rvtcirrg · electric motors 
11. Reconditioning electric motors 
12. Selecting electrical home appliances 
13. Selectin2 electrical heatin2 systems 
14. Se·rvf-ctrrg· electrical home aoPliances 
15. Servicing and reeairing electrical heating systems 
16. Selecting electric equipment for a specific farm enterorise 
17. Diagnosing electrical sxstem failures and safetx hazards 



APPENDIX C-1 

RATING CHECKLIST FOR TEACHER EDUCATORS AND COMMERCIAL EDUCATIONAL 
REPRESENTATIVES REGARDING SELECTED SKILLS, FUNCTIONS OR 

ACTIVITIES IN FARM POWER AND MACHINERY 

Directions: 
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Please check the relative value ~ as indicated in the O Teacher-Trainer 
columns , that you would place on the present day and 
future farmer being able to perform the skill , function, 0 Commercial Rep. 
or activity as listed : 

Med- No 
Skill. Function or Activity High ium Low value 
l. Determining the cost involved in owning and 

ooerating farm machinerv 
2. Determining the actual power, labor and machinery 

reauirement for a farm enterorise 
3. Determining the caoacitv of farm machinerv 
4. Planning a machinerv replacement program 
5. Selecting tractor fuels and lubricants 
6. Tractor oreventative maintenance 
z. Servicing an ignition SIStem 
8. Servicirn? a fuel svstem 
9. Servicing a cooling svstem 

10. Ad iusting a tractor clutch 
11. Replacimra tractor clutch 
12. Ad-tus tirm-· tractor brakes . 

13. ReEiacing· tTa:ctor brakes 
14. Adjusting engine valve taeeets 
15. Diagnosing and making minor machinery and 

e9uiement reeairs 
16. Diagnosing the needs for major machinery and 

equipment repairs 
17. Comolete tractor or power unit engine overhaul 
18. Comelete one cilinder engine overhaul 
19. Comelete overhaul of farm machinerv 
20. Using the arc welder 
21. Using the oxvacetvlene welder 
22. Painting farm machinerv 
23. Settine uo farm machinerv 
24. Adi us ting fa rm machinerv under field conditions 
25. Calculating oullev soeeds 
26. Constructin~ iabor=saving . equipment 
27. Calibrating oower soravers 
28. Calibrating planters and seeOing drills 
2"9. Hardsurfacing plow~sha:res and cultivator sweeps, 

etc . 



APPENDIX C~2 

RATING CHECKLIST FOR TEACHER EDUCATORS AND COMMERCIAL 
REPRESENTATIVES REGARDING SELECTED SKILLS, FUNCTIONS 

OR ACTIVITIES IN FARM BUILDING AND OTHER STRUCTURES 

Directions: 
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Please check the relative value 9 as indicated O Teacher-Trainer 
in the columns, that you would place on the 
present day and future farmer being able to O Commercial Rep. 
perform the skill, function or activity as listed: 

~~~~~~~~~~· 

Med- No 
Skill 2 Function or Activity High ium Low value 

1 . Sketching and drawing 
2. Readiniz blue orints and detail drawiniz 
3. Determining ~uildings requirements for 

animals and crops 
4. Maintaininiz and imorovin2 fa rm buildinizs 
5. Figuring bill of materials and other 

buildiniz cos ts 
6. Selecting lumber and other building materials 
7. Constructing farm bul~dinizs 
8. Treating lumber and other wood materials -

9. Paints and ~inting 
10. Constructiniz oole tvoe buildinizs 
11. Constructing concrete forms 
12. Determirrtn~ amounts of cone re te needed 
13. Determ±·rrtn,r· c2;ncrete mixtures 
14. Mixiniz concrete on the farm -

15~ Using concrete bl~ks and other masonry I ---· materials ... · ...... 
- ! 16. Planning a water svstem 

17. Selecting a farm water oumo 
18. Installing a water 2ume ! 
19. installing a farm home Elumbiniz svstem ! 
20. Installing other farm olumbing 
21. Maintaining and reeairing fad\ el·umbing 
22. Constructing and maintaining farm fences 

and gates I 
l 

23. Planhing a farm home sewage sistem 
24. Installing a farm home sewaize svstem 
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APPENDIX C~3 

RATING CHECKLIST FOR TEACHER EDUCATORS AND COMMERCIAL EDUCATIONAL 
REPRESENTATIVES REGARDING SELECTED SKILLS, FUNCTIONS OR 

ACTIVITIES IN FARM ELECTRIFICATION 

Directions: 

Please check the relative value , as indicated 
in the columns, that you would place on the 
present pay and future farmer being able to 
perform the skill, function or activity as 
listed: 

~eacher-Trainer 

10 Commercial Rep. 

' Med-
Skill. Function or Activitv HiP-h ium Low 

1. Plannin2 an electrical wirin2 svstem 
2. Fi2urin2 an electrical svstem load 
3. Selectin2 electrical wirinP" materials 
4. PlanninP' an exterior distribution svstem 
5. Selecting li2htin2 eauioment 
6. Installing a wirinP' svstem for the farm home 
7. Maintainin2 a farm home wirin2 svstem 
8. Installing and maintaining other farm wiring 

svstems 
9. Selecting electric motors 

10. Servicin2 electric motors 
11. Reconditioning electric motors 
12. Selectin2 electrical homEf annl iances 
13. · Selecttn~-electrtcal heatin2 svstems 
14. 1 Servicin2 electrical hom·e annliances 
15. Servicing and repairing electri cal heating 

svstem 
16. Selecting electrical equipment for a specific 

farm entererise 
17. Diagnosing electrical system failures and 

safetv hazards 

No 
value 



APPENDIX D 

AN ANALYSIS OF SELECTED FARM MECHANICS ACTIVITIES 
CONDUCTED ON ALABAMA FARMS 
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Interview §chedule ~--·--·--·· ··---· 

The purpose of this interview schedule is to secure School ____ _ 
information regarding skills, jobs, functions or 
activities being per.formed by farmers relative to Vo-Ag Supervisory 
farm power and machinery, farm buildings and other District~~-~ 
structures, and farm electrification. 

PERSONAL DATA: 

Age of the farmer~ Years of formal education~ Did he take Vo-Ag in 
High School?~ If so, how many years? ____ Was he ever enrolled in the 
Veteran's Farm Program?_ If so, how many years?_ Does he have any 
other formal education in agriculture?_;__ If so, what kind?~~----~ 
-----.,.------------------ How many years of fa:rming 
experience does he have? __ How many days was he employed off of his 
own farm during the past twelve months?~ 

FARM DATA: 

Size of farming operation in acres_ No-. acres owned __ No. acres 
rented --
Value of present dollar investment in farm power and mach~nery (Check 
only one) ( Take from the ann:ual income tax depreciation schedule) 
Ranges: 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

Less than 2,000 
2,001 = 3,000 
3,001 - 4,000 
4,001 = .5,000 
.5,001 = 6,000 
6,001 ~ 8,000 
8,001 = 10,000 

( 
( 
( 
( 
( 
( 

) . 10,001 = 12,000 
) 12,001 - 14,000 
) 14,001 = 16,QOO 
) 16,000 - 18,000 
) 18,001 = 20,000 
) More than 20,000 

Value of pre·sent dollar investment in farm buildings and structures not 
including farm home (Take f:r,om the annual i.ncome tax depreciation 
schedule (Check only one) 

Ranges: 
( ) Less than 2,000 
( ) 2,001 = 3,000 
( ) 3,001 = 4,000 
( ) 4,001 = 5,000 
( ) .5,001 = 6,000 
( ) 6,001 = 8,000 
( ) 8,001 = 10,000 

( ) 10,001 - 12,000 
( ) 12,001 = 14,000 
( ) 14,001 - 16,000 
( ) 16,001 - 18,000 
( ) 18,001 = 20,000 
( ) More than 20,000 



Note to the inter vi ewer: 

We are interested in determining the factors 
as in columns 1, 2, J, and 4, in regard to 
the following farm mechanics activities and 
subject matter . 

In order to make this survey uniform through-
out the state we would like to make the 
following suggestions about your recording 
under each column: 

Column 1. Check only if the answer is yes. 

Column 2. Check only if performed by the 
farmer. 

Column J. This column should be checked only 
if tne activity was not performed 
by the farmer but he feels that 
he~ have performed the 
activity satisfactory without 
seeking assistance. 

Column 4. Always record either a "H"' "M", 
"L", "N" • The term economy, wise 
as rel~ted here means monetary 
values ~ time spent in performing 
could be used to best advantage 
elsewhere in operation ~ cheaper 
to hire it done ~ l ess risk to 
have it performed by others, etc. 

Activities b~ Areas 
Farm Power and Machinerv 
1. 

2. 

J. 

4. 
5. 
. . 

6. 

?. 
8. 
9. 
o. 
1. 
2. 

1 
1 
1 
1 .3. 

Determined actual cost i nvolved in owning 
and onerating farm machinerv 
Determined actual capacity of farm machi~ 
nerv in performing various onerations 
Determined the actual power, labor and 
inachinerv r eauirement for a farm enternrise 
Planned a ma.chinerv renlacement nrogram -
Selected proper tractor fuels and lubri~, 
cants 
Conducted preventative mai ntenance acti= 
vi ties 
Serviced an ignition. svstem 
Serviced a fuel svstem 
Serviced a cooling svstem 
Made a tractor clutch adiustment 
Replaced and adiusted a tractor clutch 
Made a. tractor brake ad iu.stmen.t 
Replaced and adiusted tractor brakes 
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COLUMN 
1 2 1 4 

n a 
•r-1 

§~ 
. Q) 

> ~1; g •r-1 bl) ft-! Q) f +> s:: H •r-1 o +> 
c.> •r-1 Q) Q) ~..c: 0 • ;::1 
(1j f :Si (I)+> . ft-! = ft-! 

Q) ·s H ..C: 
f.i qi Q) Q) b.O 'Cl 
0 ft-! Q) (I) :& :,., p., •r-1 s:: {I} rt ..c: (1j (I) H .r-f Q) +> 0 = s:: 0 t H 

'Cl •r-1 +> +> 
0 Q) > {I} s:: 

•r-1 f Q) 0 f~ Q) (1j Q) 

+> 
~f 

rt Cl) 
c.> (1j 0 c.> ,.a :,., Q) 

§ ft-! ft-! (1j ctS +> H 
ctS H •r-1 p., 

ft-!~ H ft-! a> H b.O > 
0 p., 0 s:: •r-1 0 

.. 0 .~ •r-1 +> +> ~ (I) :,., Q) s:: Q) C) bl 
,.a .g ~ > 0 ,.a (1j = s:: 
0 HI 

(1j •r-1 Q) •r-1 .,,~ .,, ..c: +> Q) H ;::1 :> s:: C) ;::1 0 rt •rl . ~ ... 0 'Cl s:: rt (1j rt (I) H +> ri ge (1j s:: > rt O Cl) ~~ l> 0 . rt 
.-I (1j 0 ·rl O c1l 
•rl s::1 p ~..c: C) Q) 5t? ~ ~ 0 {I}+> 

;::1 :& (I) Q) .r-f ~§HH 'Cl ..c: Q) Q) 0 ~ 
M Q) +> :& ~ :,., 'Cl Q) 'Cl ft-! 0 'Cl 
s:: f bl 

Q) c.> 3 .... § +> +> ti) s:: 
~~~ e·~ ~ ~ .s 0 ,.a -

~ 0 ~ s:: 
~~~ 0 •r-1 +> H tll "r") 0 

Ct,.t +> a·r-1 Q) rt 'l"f 

~ ;§ 
,.. c.> rt (I) ti) .. = +> 
actS 

Q) ::I (I) ·~::1 .. f Q) Cl) (1j 

;::1 ~ Ct,.t b.( a ,r-1 = a> 
...c: Q) •r-1 ~~ § g +> ,.a +> 0 ;::1 ~ s:: 

I'll :,., § 0 •r-1 0 •rl 
a> Cll H :,., •..!i4 S::Cl)'"Ofi 
> Q) ~ ~~ .0 Q) 0 •r-1 Q) I 

~ •rl ~ 0 Q) C) ..c: s (lJ 
+> 0 A o 'r") Cl) Pc'.!+>= 1'+-1 

XXX xx XXX xxxx 

. ,, 



232 

COLUMN 
] 2 1 4 

Q) 
U) 

Q) -~ "O "O t... > "O 
Q) Q) Q) <1l Q) I 

ff f ...c:: s ~ t... 
Activity by Area s Cont. 0 0 <1l "O 0 0 Q) 

~ ~~ ri~ i;:: ;:j 
Ul t... t... ;::$ t... Ori 

~ 8 ~E 8~ (.) <1l 
J:,r:! > 

14. Ad1usted engine valve tannets 
15, Diagnosed and made minor machinery and equipment 

repairs 
16. Diagnosed needs for major machinery and equip-

ment renairs 
17. Completely overhauled tractor or power unit 

em:rine 
18. ComPletelv overhauled on~ cvlinder nower unit 
19. Completely overhauled machinery and other 

eauioment 
20 . Welded broken machinerv part with arc welder 
21. Brazed broken machinery part with oxyactylene 

welder 
22 . Painted farm machinerv 
21 . Setting farm imolements 
24. Adiustin~ farm machiner:v under field conditions 
2i. Calculated sEeed of oullevs 
2 . Constructed a niece of labor saving eauinment 
27 . Calibrated nower snravers 
28. Calibrated Elanters and other seeding drills 
2g , Hardsurfaced Plow=shares and cultivator sweeps 
Farm Buildin~s and other Structures 
1. Made working drawings 
2. Reading of blue~rints or detail drawings 
J. Planned a building of facilities for a specific 

animal or cron enter-orise 
4. Planned for buildings maintenance and improve-

ments 

t Estimated the cost of constructing buildings .. 
Selected lumber and other building materials 

7, Constructed or supervised the construction of a 
farm building 

8. Treated lumber or other wood materials with a 
preservative 

9. Painted farm buildings 
10. Constructed or supervised the construction of a 

pole farm buildiniz 
11. Constructed concrete forms 
12. Determined concrete mixtures 
l ]. Determined amount of concrete needed 
14. Mixed concrete on the f arm 
1 5. Used concrete blocks or other masonrv 
16. Planned a far m water svstem 
17. Selected a farm water numn 
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COLUMN 
1 2 3 4 

Q) 
Cl) 

Q) ·g '"d '"d H :,. '"d 
Q) Q) Q) co Q) 

~ f f f ..c: f 
Activity by Areas Cont . o l o co '"d 0 0 Q) 

Ct-t ' Ct-1 Ct-I r-1 Ct-I s::: ~ 
Cll H H ~ H 0 r-1 co Q) (1) >. 0 (1) () co :s: p A., ..0 0 p l:il > 

18. Installed a farm water pump 
19. Installed a fa.rm home nlumbirnz svstem 
20. Installed other farm water srstems 
21. Maintained and repaired farm nlumbing 
22. Constructed and maintained fa.rm fences and gates 

2i. Planned a farm home s~w~ svstem 
2 . Installed a farm home sewage svstem 
Farm Electri fication 
1. Planned an electrical wir~svstem 
2, Figured an electrical sistem load_ 
1. Selected electrica.1 wiring materials 
4. Planned an exterior distribution svstem 
5. Selected lighting eouinment 
6. Installed wiring svstem for a farm home 
7. Maintaining farm home wiring svstem 
8. Installed and maintaini.ng other farm wiring svstems 
9. Selected an electric motor 

10. Servicing electric motors 
11. Reconditioning an electric motor -

12. Selected an electric home appliance 
1~. Selected an electric heating svstem 
14. Serviced an electric home a.ppliance 

lf Serviced and reEairi3d -an electrica.l heating s:vstem 
1 • Selected electri c equipment for a specific farm 

enter:erise 
17, Diagnosed electrical system failures and safety 

hazards. 
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