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SUMMARY

The central problem of this study was to esvaluate the
effects of selected treatment and classification factors
onn the preparation of high school students for initial entry
into agricultural occupations other than farming. A sec-
ondary phase of the study was to compare the effeciiveness
of structuring agricultural subdbject matter besed on the
"principles"” approach with the traditional approach.

Twentv-four randomly selected lebraska schools, exclud-
ing the metropoiitan high schools of Lincoin and Omaha com-
prised the sample for this pilot study. Studenis enrolied
in grades 10-12 constituted the subjecis studied. Sixteen
of the twenty-four schools offered vocational agriculture
courses prior io this study. The remaining eight schools
initiated a program of vocational agriculture instruction
when the study began.

for Phase I the twenty-four schools in the pilot study
were randomly arranged inio four itreaiment groups, namely,
related instruction, directed work experience, a combinaiion
group of related instruction and directed work experience,
and a control group. A 2 x 2 x 3 analysis of covariance with
repcated measures on the third factor was the experimental
design utilized. One factor was that of presence or absence
of reliated instruction. The second factor was labeled direci-
ed work experience; and the third factor was the year cf the
project.

Phase I of this investigation involved an analysis of
selected instructional procedures for initial entry into
Off-Farm Agricultural Occupations. The three test instru-
ments which were used io determine the most effective treat-
ment in educating high school studenis were the "Test on
General Information for Prospective Workers,” the "lork
Opinion Inventory," and the ¥O0ff-Farm Agriculture Occupa-
tions Opinion Inventory."

An analysis of these three measures revealed no statis-
tical differences among the various treatment combinations
in regard to the most effective way of educating high school
stuwents for off-farm agricultural occupations. The only
significant F value revealed that subjects with no exposure
to the related instruction factor scored higher on the "Work
Opinion Inventory" than dia those with reiated instruction.
On all three measures, the combination group with work
experience and related instruction was the lowest of the
four groups; however, the differences were not significant.
It should be noted that a number of teachers in the study
felt that the combination treatment group of related instruc-
tion and work experience provided students with the most
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meaningful leernins experiences. A majoritv of the teachers
said they would implerent the cozbination of work experience
and related instruciion at the close of the study.

A follgw-up study was also conducied on the subjects in
the four treaiment groups. An overall obserwvation of the
returned questionnaires revealed that after receiving in-
struction in any one of the four itreatment groups, subjects
were most freguenitly employed in a non off-farm agriculiural
occupaiion. Some caution is suggested concerning the follow-
up data due o the faci that consicderable wvariation exisied
in the number of studenis in each treaiment group. Conse-
quenily differences may have been due to the number of sub-
jects in each ireatment group. However, the following ob-
servations were considered meaningful in an examination of
the data. The follow-up study revealed that subjecis in the
ccmbination (work experience and related instruciion) group
were initially employed in ofi-farm agricultural occupaiions
at a higher perceniage than any other treatment group. A
comparison of the number of subjecis going to college showed
that the conirol group had the highest percentage. The high-
est percentage of subjecis entering the military service was
found in the control group. The number of students listed
as being unemployed or unknown was extremely small.

]
|
;

Phase 1II of this study was the curriculum phase. For
this aspeci the itwenty-four schocls were divided into three
equal groups: new schocls with principles curriculum, old
schools with principles curriculum, and old schools with
traditional curriculum. The new schools group consistied of
eight public high schools which had not previously offered
courses *n vocailional agriculiure; however, they initiated
these courses at the beginning of the present study. The
old schools with principles consisted of eight schools which
had previously offereéd vocational agriculture; however, they
changed the orientation of their courses from being problem-
centered fo being principle-centered. The old schools with
a traditional curriculum served as the control group and the
curriculum remained problem-oriented for the duration of the
studv. This phase was concerned with comparing two methods
of organizing and teaching agricultural subject matter. An
experimental principles approach was compared with a tradi-
tional enterprise problem-solving apprcach. The following
three agricultural achievemeni tesis were developed to compare
the effectiveness of each approach; namely, "Test on the
Principles of Plant and Animal Science,” "Test on Mechanics,”
and "Test on Agricultural Management and Marketing Principlec.’
¥ The analysis indicaited thati the achievement of subjects in
the prineciples approach was significantly greater than the
achievement of subjects taught agricultural subject matter
in a traditionzl manner for the 1965-66 school year and the
; 1966-67 school year. In the 1967-68 school year, there
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those taurhi in a traditicnal manner.

To assess the overall effectiveness of the curricuium
phase of the siudy, a standardized agr?culaeri achievement
test was adminisiersd to the sudbjecis who had Been in one of
the three treatment groups for all three years of ihe study.
The overall analysis served to further reinforce the above
findings. The findings revealed that the subjecis taught
agricultural subject matter based on the principles approach
achievad squal to or significantly greater than students
taught in a tradiltional manner.
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CHAPTER 1
INTRCGDUCTION

Purpose of the Study

The purpose of this study was o evaluate the effective-
ness of selected treatment and classification factors on the
preparation or high school students for initial eniry into
agricultural occupaiicns other than farming, as measurad by
dependent variables described in a subsequent sect ion of this

investigation. The central problem has two components:

1. A comparison of three programs for preparing high
school students fer initial eniry into agricultural
occupations other than farming with a conirol group.
These four treatment _groups were incorporated inio
2 ¥ 2 x 3 analysis of covariance e/Per1mentaL design
with repeaizsd measures across the third facior.

2. The reletive effectiveness of two patierns of
curriculum organization in vocational agriculiure
courses of study.

Definition of Terms

For purposes of clarification for this study, the follcw-
ing terms have been definad as follows:

i. Treatment factor. A ireatment factor is a conditiom
of the experiment coniroiled by the investigatior.
The "pilot” programs and the curriculum organization,
therefore, were treatment factors.

2. Classification factor. A classification factor is
a natural siratiiication or dichotomization of
schools or pupils on a variable of interest, which
is not subjesct to control by the 1ﬁvest1gators
except that the levels of ranked gquantitative factors
may be determined by the investigators.

3. Experimental unit. The treatment combinations were
ayplled To individual students. However, the de-
sign of the experiment required that the data be
grou;ed by class or school. Thus, the classes or
schools served as intact experimental units.

~I
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5. Agricultural cccurations other than farming. Agri-
cultural occup-.tions other than farming ars coccu-
pations in which competencies in ons or more of the
areas of plant science, animal science, soil
science, agriculfural business management and mwar-
keting, and agricultural mechanics are needed for
employment. These occupaticns have also been refer-

P

red to as off-farm agricultural occupaiions.

€. Instruction in wvocational agriculiure. Instruction
in wvocational agriculture refers to the instruction
in the five arsas of plant science, animal sScience,
soil science, agriculiural business ranagemeﬂt and
marketi-z, and agricultural mechanics

7. Pilot Programs. A pilot program refers to a planned
Zctivity for iesting a new idea in a realistic field
situation.

8. Diversified Occupations. A cooperaiive occupational
education program in vccational education which is
designed to provide occupational experiences (in
class and/or on the job) for a wide variety of occu-
pations. These occupations cculd be related to ag-
ricultural education, distributive educaticn, busi-
ness and office education, health education, home
economics educatitiocn, or trade and indusirial educa-

tion.

Imporiance of the Problem

The Vocational Education Act of 1963 amended the pre-
vious Vocational Education Acts of 1917 and 19u6. This leg-
islation along with research in this area provided the basis
for program expansion in vocational education in agriculiure.

Durlng the past decade, agriculiural educators, in in-
creasing numbers--e.g., Hopkins (1956), Juergenson (1953),
Nichols (1985%6), and Sutherland (1956)--have advocaied pro-
gram expansion in vocational education in agriculture, both
in terms of the clieniele to be accommodated and of the ob-
jectives set forth for the program. Chase (1954) reportied
that teacher educators in agriculiural education favored a
"modernization" of the program, and Kylund (1956) reported
similarly, regarding opinions of teachers of vocational
agriculture. Bender (1961) and Ekstrom (1957) indicated that
approximately 10 percent of the former students enrolled in
vocational agriculture are engaged in agricultural occupations
other than farming, and Bishop and Tolley (1963) supplied
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data toc the Panel of Consultants on Vocational Education to
enote that 100,800 new positions in agricuitural occupa-
tions other than farming may te expected by 1870. The im-
portance of knowladge and skills in agriculture in agrical-
Tural occupaiions other than farming has been demomsitrated
in a number of studiss, such as the ones reroried by Courtney
(1962) and Xennedy (1959). Sutherlané ané Thompson (198572
found that approximaitely 20 per cent of the workers im 327
California agricultural businesses held positions for which
some measure of agriculiural training was considered desir-
able.

Section & (a) (1) of the Vocational Educatiocn Act of
1963 provides thai States may use a porticn of their ailoi-
ment under this Act to provide wvocaiional education for per-
sons who are atiending high school, and Section 10 (b) of
the same Act amends the VYocational Education Acis of 1817
and 1916 to provide that "any amounts alloited or apporiioned
under such titles, Act, or Acis for agriculture may de used
for vececational education in any occupation involving Xnow-
iedge and skiils in agricultiural subjecis, whether or not
such occupation involwves work of the farm or of the farm
home., and such educaiion may be provided without directed or
supervised experience on a farm."

The immediate impact of this Act was to expand the
clientele to be served bv programs of vocational agriculture.
If preograms of vocational agriculture are to meet the broad-
ened responsibility thrusi upon them by this amendmeni, then
it is imperative that attention dbe given to determining the
extent io which agricultural knowledge and skills are needed
by workers in the labor force, and how best tc provide them.

Review of Literature

0ff-Farm Agricultural Occupations Phase

Analytical studies have been found in the literature
which compare graduates of vocational agriculture programs
employed in agriculiural occupaiions other than farming
with individuals who have not had such educational prepar-
ation. Sutherland and Thompson (1957) found that training
in vocational agriculture is desirable for people who are in
occupations related to distributing, processing, and other
related services for agriculture. 1In a later study, Royster
(1960) reported the same findings. According to Hoover
£1957) workers who are in off-farm agricultural jobs but had
vocational agriculture school programs are presently being
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paid higher wages, are more satisfied with their jobs and
wages {according to a job satisfaction scale), and had higher
rositions than did erployees with no such training in their
high scheol years. Ciark (1959) used farm business managers
as nis sudbjects in his invesiigation andéd found that more than
twe-thirds of them felt that training in farm skills was
indispensible for initial empioyment in the businessss they
cperated.

Research in program development in vocational educa-
tion in agriculture for high school pupils during the first
half of the current decade has centered upon the develop-
ment of experimental, pilot, and demonsiration programs.
Innovations in programs of vocational education in agricul-
ture resuiting from the broadensd purposes of agricultural
education incorporated into the VYocational Education Act of
1963 have been concerned chiefly with programs designed to
prepare for employment and advancement in the nonfarm occupa-
tions involving knowledge and skill in agriculiural subjecis.
Ciary (196%) and Phipps (1965) have indicated guides for
establishing pilot programs in agriculiural education.

Ciark's (1963) study of a pilot program in Michigan
was one of the first efforis to dewvelop and evaluaie a pro-
gram designed specifically for high school pupils interestied
in the nonfarm busimesses and industries. A pilot progranm
in agricultural distribution conducted in Virginia was
described by Wilson and Witten (1965). Hoover and Weyani
(1%65) described a pilot study involving 25 Pennsylvania high
schools. Hemp, Phipps, Warmbrod, Ehresman, and McMillion
(1966) evaluated pilot programs in Illinois which had as
their main focus innovations in educational programs for
high scheol pupils who were preparing for gainful employment
in both farm and non farm occupations. The report of this
two-year study (Hemp et. al., 1966) included a comprehensive
1ist of guidelines and suggestions for planning and conduct-
ing programs in agricultural occupations for high school
pupils. Binkley (1965), drawing upon the resulis of pilot
programs in Kentucky, developed an excellent guide for use
in planning, conducting, and evaluating programs in nonfarm
agricultural occupations. 1In this program, vocational
agriculture students have been given instruction in related
information and have engaged in practical work experience
programs under the direction of the school to prepare for
agricultural occupations other than farming. The pilot pro-
gram was completed on June 30, 1965, after 18 successful
months of operation. t proved effective in preparing stu-
dents for "job entry"” in agricultural-supply businesses. 1In
teaching the class, demonstrations, resource people, role
playing, and modified problem-solving procedures were used.
The problems were concerned with practical and realistic
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tuations in whioh ths lccal owners and managers of the
+ores encountered in their daily work acfivities. The
zilv instruction was kept flexible to allow for seasoral
and employer-employee problems to be dealt on a Timely
basis. These students were placed in agricultural-supply
businesses for training after a few weeks of class

instiruction.

| T 1)
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The use of pilot, experimental, and demonstraiion pro-
crams as a means of developing, evaluating, and implement-
ing educational programs is a new dimension in agricultural
education. Researchers should continue o use and reiine
this technigue of program innovation and evaluation.

Principles Phase

In regard to the curriculum phase of the study, a
review of the literaturs revealed relatively few reporis
of research in structiuring agricultural subject matter
existed. Considerable emphasis is being placed upon the-
educational and occupatiional needs of workers in which
agricultural knowledge is needed. However, few studies
have focused on organizing or siructuring subject matter
for the purpose of exploring other approaches for present-
ing agricultural subject matier to students.

A study Dy Sutherland and Sams (1963) focused om
structuring agricultural subject matter around basic under-
iying biological principles. In their pioneering study,
they found that it was feasible and praciical io teach
biological principles in agriculture in the secondary school.
They also found that principles can be integrated into the
agriculiural course without eliminating important areas of
agriculiural content and the average vocational agriculiure
student can master and understand the material. They
suggested that it has long been accepted that principles
should be taught with application and teaching is more
effective when the principle and its application are pre-
sented in close association.

Two pioneering field studies conducted by Elkins and
Johnson (1960) and Sezrgeant (1963) provided a list cf
mechanical principles with agriculitural applications.

As a result of the study by Sutherland and Sams (1963),
Starling (1965) studied the feasibility of integrating the
biological principles with vocational agriculture instruction
in Ghio. He found at the .01 and the .05 levels, greater
differences beiween pre-test and post-test levels in agri-
cultural achievemeni, biology achievement, and interest for
students in the pilot or experimental schools. He further

-8-




ndicated that ine biological principles approach appeared
to make vocational agriculiure more challenging to students
by placing more 2mphasis on “why" rather than "how."

of a2y

In a companion study to the present investigation con-
ducied ty Peterson (1969) at the Universiiy of llebraska, the
achievenent of students taught agriculiurel subject maiter
based on principles was compared with cthese taught agricul-
tural svbjecti matter based on enterpri-: problems in four
subject metter areas. Animal science was taught at the
ninth grade level; animal, plant and soil science at the
tenth grade level; agricultural mechan_.~s at the eleventh
grade level; and agricultural marketing and management at
the twelith grade level. He found that for the ninth grade
animal :zecience and eleventh grade agricultural mechanics
courses. studeris attained significanily greater achievement
(p<.05) when taught agricultural subject matier based on
principles. He also found that for the tenth grade plant
science and iwelfth grade agriculitural management courses,
no significant cifferences (p>»..05) existed in the achieve-
ment of students in the two treatment groums. An overall
analysis of all four grades resulied in significantly greater
(p<.05) achievemeni for students taught agricuiture based
on the principles appreach. He concluded that the achieve-
ment cf siudents taughi agriculture subject matier resulted
in significantly greater (pg-05) achievement for students
taught agriculitire based on the principles approach.

In a study to measure the understanding of basic pro-
fit maximizing rrinciples essential for efficient operation
and management cf a farm business by adult farmers in Ohio,
McCormick (1964) found a direct correslation between the
understanding of principles and the number of years of
schocling compleied. He found that older farmers had less
undersitandéing of basic principles than younger farmers. He
also indicated there was no significan® relationship between
the relative level of understanding of basic principles and
the app-ication of these principles to the farm.

Studies conducted by Steffy (1965) and Layman (1965)
revealed that principle directed teaching yielded signifi-
cantly greater achievement in teaching farming program
record keeping. These studies also indicated that mere
memorization of facts and skill development could no lcnger
provide the agriculturalist with the understandings needed
for compeient participation in the tfechnical aspects of
agriculture.

A series of studies conducted by Krueger (1965), Dunham
(1963), Shirlev (1963), and Way (1967) revealed that the
principles approach was conducive to teaching concepts,
consolidating fragmented subject matter, conserving time,

o




and providing a more meaningful insiructional programn.
They also staied that teachers were expressing ccnsiderable
intersest in the new approach.

During the past decade, educators have expressed a
great deal of imierest in the principles approach in a
number of articles in the periodical literaiure of agri-
cultural ecducation. ticles by Hammonds (196%), Cushman
(1968), Richard (196%), Nielson (1967), and Steele (1962)
urged agricultural educators for a more siructured course
of study. They suggesied that the farmer or agricultural
student who understands both how and why a ceriain procedure
is followed will possess the ability to think through the
problems of procuciion and distribution of agricultural
preducts. They alsc indicated that teachers of agriculiure
have done a betier job of teaching how thar of teaching why
with 1little douit that their teaching has been limited to
practices which change very rapidly, whereas basic prin-
ciples become the essential foundations of education in
agriculture.

Dale (1968) suggested thai a major waste in educaticn
is the failere —o learn éepth. He stated that this occurs
when studenis become faci-oriented rather than principle-
oriented and application-oriented. Michelson (1965) re-
vealed that what to teach and how to teach it is the central
theme facing curriculum workers in all areas of education
today. He statzd that a biending of what, why, and how is
necessary today due to the high degree of specialization.

He further indicated that academic education too ofiten
places emphasis on facis and principles and is never itrans-
ferred to a useful state, whereas in the vocational approach
the principles ave rarely, if at all, arrived at.

Gagne and Fleishman (1959) suggested that the use of
principles or concepts is one of the most important aspects
of human behavior because it allows the individual to gener-
alize previous experiences to a great variety of new situa-
tions. Bruner (1961) supported the discovery process of
learning, whict. was used in the principles approach, by in-
dicating that e number cof studies have shown that any or-
ganization of information which reduces the complexity of
material tends to make it more accessible for retrieval.

He further suggested that attitudes and activities which
characterize f_guring outi or discovering things seem to have
the effect of nmaking material more readily accessible in
Memory.

in the principles approach, discovery learning is an
important characteristic; however, the problem-solving or
learning-by-doing activities so prominent in vocational
education are also a key aspect. Rich (1962) indicated
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that learning dy doing has almost become an accepied articie
of faith by educators. He suggested that learning was an
active rather than a passive affair for the learner and the
role of the schcol is to so structure the doing that purpose-
ful behavior resulits from the learning activities.

Theoretical Ccnstructs oi the Study

A summary of the literature led to the formulation of
theoretical consirucis for the study, and the theoretical
consirucis, in turn, are redefined as hypotheses ic be
tested in a statistically designed experimeni. The summery
is as follows:

1. A relatively large poriion of federal Vocational
Education monies has been expended for vocational
education in agriculiure at the high schcol level
to prepare high school students for farming.

2. Studies of graduates disclose that a relatively
large proporiion of the students who were enrollied
in vocaticnal agricuiture classes in high school
have entered agricultural occupations other than
farming. Students who have had training in voca-
tional agriculture have excelled persons who did
not have vocational agriculture on a number of
dependent variables of interest.

3. Opinions of employers indicate that vocational
agriculture training has been valuable preparation
for entry into agriculiural occupations other than
farming.

o

. An amendmenti incorporated in the Vocational Educa-
tion Act of 1963 authorizes federal Vocational
Education monies to be used to prepare high school
students for any occupation which requires knowledge
and skills in agricultural subjects.

From this summary, and from discussions oi the problem
of preparing high school students for entry into agricul-
tural occupations other than farming at the Central Region
Research Conference at Columbia, Missouri, August 4-7, 196L,
the following theoretical constructs were elaborated:

1. Instruction in vocational agriculture is essential
for entry into agricultural occupations other than
farming.

2. TFor high school students who plan to enter agricul-
tural occupations other than farming, practical,
on-the-job, work experience programs under the dir-
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ection of the schooi, «t such sites &s L
4 ment dealers, feed stores, or agricultural service
: agencies, are essential to the preparation of high
’ school students for initial entry into agriculiural
occupaiions other than farming.

3. Envrollment and pariticipation in work experience
programs should be accompanied by a course in
Related Instruction, designed to cover such topics
and problems as labor laws, labor relations,
employer-employee relations, and work habits and
attitudes, and, also, to provide opporiunity for
direcied and supervised study in the specific
occupational area of interest to the individual
students.

4. Agricultural subjecis should be structured around
basic underlying principles. The basic subject
matter areas of arimal, plant and scil science should
be developed around the underlying biological sc¢ience
principles; the agricultural mechanics subject
matier should be developed around physical science
principles; and the farm managemeni and marketing
subject matiter should be developed around under-
iying economic principles.

Objectives of the Study

As a result of evidence from the literature concern-
ing a lack of comprehensive research in the field of
agricultural education regarding the effectiveness of
approaches to preparing high school students for entry into
agricultural occupations other than farming and the need for
a structuring of agricultural subject matter around basic
principles, the following objectives were formulated to
guide the present study:

1. To determine if a practical on-the-job institu-
tion directed work experience program is essential
for initial entry into agricultural occupations
other than farming.

TR RTTNRR)
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] 2. To determine if a course in related instruction
is essential for initial entry into agricultural
occupations other than farming.

1 3. To determine if a difference exists in the achieve-
E ment of students taught agricultural subject matter
based on principles and those taught agricultural

3 subject matter based on enterprise problems in the

3 -12-




a. Animal, plant and soil scisnce principles
taught at the tenth grade level.

b. Agricultural mechanics principles Taught at
the eleventh grade level.

c. Agricultural marketing and managemert prin-
ciples taught at the twelfth grade ievel.

]
£

in the initial planning of the project, it was imtend
that consideration be given to the impact of varying numbers
of years of instruction in wvocational agriculture {(i.e.. §
1, 2, and 3). This made ii necessary to have a group oI
schools in which no vocational agriculture had been previously
offered. However, due to the fact that the three principles
based courses were different, resulting in the measures rather
than three replications, and due to the resultant smail cell
sizes it became unrealistic to attempt so refined an analysis.

Y
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Thi~ sectior of the repori drovides iaformation regard-

inz the selection of the sample. the desigr of the study,
e selection of svaluation instruments anc the general pro-
cedures followed in compieiing the study.

(&
et

Selection of the Sample

A sample of 2 liebraska high schools was drawn which
included eight schools that had not offerad vocational
agriculture prior to the beginning of the present study and
15 schools which had previously offsred a vocational agri-
culture program. The 1B schools were selecied in the foliow-
ing manner:

1. The schools were numbered in the order in which

the letter of inteni was received prior io the
cut-off date. A total of 59 scnools expressed
interest in the study.

2. A table of random numbers was used io select the
schocls. The table was eniered in a random fashion
and the first 16 numbers selected represented the
schoolis that wewre included in the study. The 17th
number was designated as the first alternate., the
i8th number drawn was designaizsd as the second
alternaite, and aliernatites were selected unitil a
total of 20 aiternates had bzen randomly chosen
from the 1list.

This selection procedure aliowed the investigator to
generalize to all schools offering wvocaiional agriculture
with 100 or more students enrolled in grades nine through
twelve in their high schools, excluding high schools in
the larger metropolitan areas of Omaha and Lincoln, Hebraska.

The procedure followed in selecting the eight schools
which had not dreviously offered vocationali education courses
in agriculture was conducted in the fellowing manner.

i. A 1ist of 30 high schools in Nebraska (with stu-
dent enrollment cf 100 or more) interested in
establishing or re-establishing programs of voca-
tional education agriculture was developed by
consultants in agricultural education in the State
Depariment of Education, Division of Voecational
Education. These schools were personally contacted
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y Dr. John X. Coster, a principal investigator,
and the agriculture consuiianis in the State
Departzent of Education.

2. The first eight schools agreeing to parcicipate
' n ihe studGy were selecied.

Design of the Study

2atment ccmbinations. Six schools provided reliated
instruction only, another group of six schools provided
directed work experiencs oniy, a third group of six schools
provided both resiated insiruction and directad work experience
and the remaining group of six schools provided no related
instruction or dirscied work experience, hence, this group
seryved as a conirol group for the oif-farm agriculiural
occupations pnase ci the study.

Related instruciion refers ©o a one-year course oOi
study (180 hours) of related instruction, similar to that
cifered in programs of Distribuiive Education. Approximately
80 hours of imnsiruction coversd problems of general occupa-
tional and employer-emplcyese inierest and the remaining
80 hours cf instruciion covered problems related to the
specific agricultural occupation of inierest to the student.
The reiated insiruction factor had two lswvels: thess were

the presence cr abdbsence of related instruction.

-

o
0
=l

irecied worx experience refers to directed on-the-job
experience in zn agriculiural agency, business, or establish-
ment in the community of not less than 360 hours per year.
This factor aiso had two levels; these were the presence or
absence of wcrk experience on-ithe-job.

M

3 R

The third factor involved in this phase of the study
was the years factor. The years of instruction inveolved the
classes of 1965,1867, and 1968. This factor was included
to check for continuity throughout the entire projeci. This
factor was considered as a repeated measures factor since
the classes, and ncot individual studenis, were the actual
experimental units.

As a result of the three treatment factors, a random-
ized 2 x 2 x 3 design with repeated measures on the third
factor formed the basis for the primary data analysis. With
this dsesign., analysis of covariance was used to test the
null hypothesis that there was no significant difference in
the achievement cf students in schools which provided related
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instruction and/cr direcied worik excerience and tnose
schools which provided no related insiructicn and/or
direcied work sxserience.

The following supplereniary objeciives were also of
interesi in the off-fazrm agricultural occurations phase of
the study:

1. To deiermine the number of studenis who enitered
f-farm agrzcultural occupaitions upocn comple-

. RBeliated aﬁvlcu?iara? occuaaLlcpa7 insiruciion
onliy.

b. Directed agriculiural occcupziional work
experience only.

c. Both relaited cccupaiiconal imsiruction and
direcied work experience.

d. 1o related insiruciion or work experisnce.

2. Top deiermine the amount of saiary per week, the-
re?ativo éegree of job satisfaction, the stabil-

iy of °ED10JFEPt and the tendency io enter octher

types of work for students receiving insiruciion
in 2 course which provided:

a. Related agricultural occupaticnal informatiion

only.

. Directed agriculitural cccupational work

experience only.

c. Both related insiruction and directed work
experience in agriculiural occupations other
than farming.

d. No related instructiion or direciad work ex-
perience in agriculitural occupaiions cther
than farnming.

0 ',J.

Ul

Principles Phase

In recent years, specialists in educatiional research
have expressed a ccnzern veaavd1ng the effects of the ex-
perimental environment on pondont variablies which may in-
fluence the results of the experiment. This effect is
commonly »eferred to as the "Hawthorne Effect." The intro-
duction of this aspect of ths study placed neariy all the
schools in an exger:neﬁtal environment, thus providing a
constant effect for all treatment combinations. Secondly,
curriculum writers in secondary education and agricultural
education have been concerned about the relative merits
of patterns of curriculum organization. Studies reporied
in the review of literature indicated that curriculum

vorkers are extremely intevesied in organizing agricultural

subject matter for effective preserntation to students.
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Cne half of the sixteen experimental schools which
fiered vceaticnal agricultiure orior to the inception of
tbis study were randomly assagnOd io teach agricultural
subje

e

ect matier based on underiying animal, plant, and

soil science prineciples for tenth grade students during
the i1865-65 school yea., mechanical principles o the
eleventh grade students during the 1966-567 school wyear,
and agriculiurzl marxeuiag and managexent drinciples To
the twelfitnh grade studenis during the 1967-68 scheol year.
The remaining eight schools which offered wocational agri-
culture prior ic the incepticn of this study taught agri-
culiural subject maititer in a traditional manner basad on
enterprise problem-solving droceduras. The eight new
schools were assigned to teach agricultural sudject matter
based on the principles approach. Thus, the combinations
of eight new and eight existing schools taught agricultural
subject maiier based on principles, whereas, eight of the
schools where ccurses in vocational agriculiure existed
Drior ic the present study taught agricultural subject
watier based on a traditional enierprise problem-solving
approach. The implementation of this phase of the study
resuited in the ro”raulen of three groups of eight schools

each.-

One-way univariate and multivar_aie analyses of co-
variance were used to test the null hypothesis that there
was no significant differencs in the achievement of stu-
dents in schools which taught agricultural subject matter
based on principles and those schools which taught agri-
cultural subject matter based on enterprise problems.

The univariate analyses involved the analysis of an achieve-
ment test each year for the 1865-66, 1266-67, and 1967-68
schecols years. The multivariate analysis involved a com—
parison of achievement based on a sitandardized four-part
agricultural achievement test.




In surmary, Table I rewveals the overall design of the
praseni study.

TREATVELT GEOU?
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Treatment 1{Treatment 2 {Treatment 3
New Schools,|0id Schools,|01d Schools;
Principles |Principles |Traditional|Total

Related Instruction 2
Work Experience 2
Combination® 2
Control®= 2
Total 2 )
TRelated Ins:iruciion and vork Experience

x%jjo Related Instruction or ¥ork Ixperiencse
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Hypoetheses

Off-Farm Agriculturai Occupationg Phase

The following hypotheses were developed to guide the
researchers 1in the analysis and interpretation of the data
for the off-farm agricultural occupatiions phase of the study:

1

There is nc significant difference on the Test
of General Information for Prospective Workers
between respondents receiving related instruction
and studenis noi receiving related instruction.

2. There is no significani difference on the Ofi-
Farm Agricultural Occupations Opinion Inventory
between respondenis receiving related insiructiion
and ﬂeS“01d83Lsrmn,r°ce1v1ng related instruction.

3. There is no significanti difference on the Work
Opinion IPV&BLO”V between respondents receiving
related instruction and students not receiving
elated instruction.

y_. There is no significant difference on the Test
of General Information for Prospective Workers
between respondents receiving wWork experience
and students not receiving work experience.

5. There is no significant difference on the Ofi-
Farm Agricultural Occupations Opinion Inventory
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between respondenits receiving work experience
and respondents not receiving work experiencs.

6. There is no significant difference on the {ork
Cpinion Inventory between respondenis receiving
work experience and studenis noi receiving work
experience.

7. There is nc significani difference on the Test
of General Information for Prospective llorkers
between respondenis receiving toth related
instruction and work experience as opposed io
none.

8. There is no significant difference on the O0ff-
Farm Agricultural Occupations Opinion Inventory
between respondents receiving both related instr-
uction and work expsrience as opvdosed {0 none.

9. There is no significant difference on the ¥Work
Opinicn Inventory between respondents receiving
both related instruciion and work experience and
respondents noi receiving both related instruction
and wWork experience as opdosed TO none.

Folliow-Up Phase:

it was felt by the investigator that a follow-up
study of students would yield valuable data. However, due
to the subjective nature of the data, some caution must be
exercised in comparing and drawing implications from the
follcw-up information. The following hypotheses were
developed io guide in a summary of the follow-up data:

1. There is no observable difference on the jcb
satisfaction follow-up, employability, stability
of employment, tendency ito enter related types of
work, salary per week, number of hours worked per
week between respondents receiving related in-
struction and those not receiving related instruction.

2. There is no observable difference on the job
satisfaction follow-up employability, stability
of employment, tendency to enter related types of
work, salary per week, number of hours worked per
week between respondents receiving work-experience
and stiudents not receiving work experience-

3. There is no observable difference on job satis-
faction follow-up, employability, stability of
employment, tendency to enter related types of work,
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salary gper week, number of nours worksG cer week
between studenis which received both reliated in-
T3
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not rec2iving voth related instruction and work
experience.

Principles Phase:

The follcwing hysotheses wers designed to aid the
researchers in the analysis and interpretation of the data
acquired on the curriculum facior of this study:

1. There is no significant difference on the Test
of Principles of Pliant and Anima Science between
respondents naving the Principles approach and
those not having tne Principles approach.

=

. g~

2. Thers is no significant difference on the Test
on Principles of Mechanics between respondenis
having the Principles apprcacih and those not
having tne Principles approackh.

3. There is no significant difference on the Test
on figricultural Management and Marketing Princi-
ples between respondenis having the Principles
approach and those not Laving the Principles
approach.

L. There is no significant difference cn the Agri-
culitural Achievement Test between subjecis naving
the Principies approach and those not having the
Principles approach.

Colleciion of the Data

The following procedures were used to gather the data
for the present study:

i. The initial step was to select personnel as re-
search associates. This step was initiated during
the spring of 1965. Research associates were
employed for preparing insirumenits, administering
tests, collecting data, preparing curriculum
materials for the curriculum phase, preparing
materials for the off-farm agricultural occupations
phase, provide in-service education for the teachers
and assist in the field direction of the project.
During the spring of 1965, 16 schools offering
vocational agriculture were randomly selected
from a list of lebraska secondary schools
that expressed an interesti in the project. The
research associates prepared itest instruments (See
Appendix A) and curriculum materials concerning
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aniral, plant and soil science principies during
this period. (See Appendix B)

2. During the summer of 1865 the 24 llebraska teachers
selected were irained by the principal investi-
gators and the research associates.

3. 1In September of 1965, the project began by admin-
istering the experimental pre-tests to the students
in the study.

4. During the 1965-86 school yzar, the rasearch associates
made two supervisory wisits to the teachers, collected
comnunity data, prepared curriculun mater:a1s in
regard Ts agrlcuTtural mechanics principles, (See
Appendix B) the off-farm agricultiural education
materials were developed, (See Appendix C) and test
instrumenis for measuring agricultural achievement
were also developed.

fesis were adminisiered and initial
were ccllected. (See Appendix A).

5. At the close of the 1955-18066 sexperime pta3 9051—
fo

6. The months of June, July, and August of 1966 were
devotad to in-service education for new teachers
cue to turnover in the project schools. The re-
search associates also continued the development of
curriculum materials in agriculiural mechanics
principles and revised the animal, plant and soil
science principles, as well as the off-farm agri-
cultural occupations materials.

7. During September of 1966 the experimental pre- tests
were administered for the curriculum and off-farm
agriculiural occupations phases of the study.

8. During the fall of 186§ fellow-up data were col-
lected on the May 1966 graduates. The research
associates continued to make supervisory visits to
the project schools as well as the revision of
animal, plant, and soil science principles and the
off-farm agricultural occupations materials.

9. A preliminary anaiysis of the first year data was
also completed during the 1966-1967 school year.

10. In May of the 1966-1967 school year experimentai post-

tests were administered to the students involved
in the study.
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Duriag the rmonths of June, July and August, 1967,
the agrlcultural marketing and management princi-
ples, (See Appendix B) were developed along with
a test instrument to evaluate the principles in
the curriculum phase of the study. In-service
educational programs were provided for the new
teachers who were employed in the project schools
as a result of turncver.

12. In September of 1967 the experimental pre-iests
were ardministered and follow-up data for the lMay
1967 graduates were collected.

13. During the 1967-1968 school year, supervisory
visits to the project schools were conducted DYy
the research associates. FPreliminary data analysis
was conducted along with an evaluation of the
research project by Dr. John K. Coster of North
Carolina State University, Dr. Douglas Sjogren of
Colorado State University, Dr. Emil Heermann of
the University of Nebraska, Dr. James McComas of
Kansas State University, and Mr. Glen Sirain of the
Hiebraska State Pepartment of Education.

in Yay of 1968 the experimental posi-tesis werse
administerad along with the collection cif follow-
up data for students in the 1966, 1967 and 1968
graduating classes.

i5. The analysis of data was conducted by the research
assoc_ates during the months of June, July and
Augus— of 1968.

16. In June of 1969 follow-up data were collected for
all students.

17. The final report was prepared in the summer of
1969.

Instruments Used in the Study

The present study was designed to compare the relation-
ship between ihe dependent variables (change in achievement
and attitude) and a number of independent variables. The
dependent variables were selected or prepared to obtain
information regarding the entrv of students into agricul-
tural occupations other than farming for the OFAO phase and
to assess the agricultural achievement of students in the
curriculum phase of the study. The dependent variable of
primary concern in the off-farm agricultural occupations
phase of the project was obtained from scores on a test of
related information, pertaining to the general occupational
related information. The other dependent variables were
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obtained from the following sources:

Scores on a scale designed to measure atiitude
toward work.

2. Scores on a scale designed to measure atiitude
toward agricultural occupations.

The scores obtained on the above listed dependent
variables were assumed to be measured on an integral scale.
The scores were assumed normal and independentiy distributed
in the population about a true population mean with the unit
standard deviation. Pre-test and post-test experiment
scores were obtained on the denendent variables.

il L

The test instruments used to gather the data were con-
structed as a part of the st=2,. The instruments were sub-
jected to an item analysis and a test of reliability. The

fianagan and the Kuder-Richardson formulas were used to
measure the reliabiiity of the test instruments developed
by researchers for the present study. The validity of each
instrument was maintained by hav1ng a sub]ect matiter specia-
1ist prepare the items and a review of each instrument was
conducted by a uﬂlver51ty professcr in each subject matter
field. A team of specialisis in educational and psycholo-
gical measurementis were responsible for constructing and
administering the méasurement instruments.

The following insiruments were developed and used for
the Off-Farm Agricultural Occupations phase of the study:

1. "Test of General Information for Prospective
llorkers." (See Appendix A). This tool was de-
veloped by an educational psychologist and a
specialist in the area of cooperative occupa-
tional education. After an item analysis, the
final form consisted of 60 four-choice questions.
The Flanagan procedure reported a reliability of
.270. The Kuder-Richardson 21 method indicated a
reliability of .488. These reliability coeffi-
cients were obtained from the pre-test scores of
the seniors in the 1966 class invclved in the
present study. This tool was used as both a
pre-test and a post-test for the seniors in 19686,
1867, and 1968 classes.

NY
.

"Work Opinion Inventorv.” (See Appendix A). This
inventory was constructed by an educational psy-
chologist. It contains 25 five-choice response
tvpe items organized in a Likert-type scale. The
response continuum ranges from strongly agrees to
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strongly dwsagvees. This {00l was utiliized to
measure one's attitude toward work. Seniors were
exposed to this insitrument as both a pre-test and
post-test. Ths instrument was used all three
years.

“Off—Farm Agricultural Occupations Opinion Inven-
tory." (See Appendix A). An educational psychol-
ogist constructed this inveniory. Gfif-farm ag-
ricultural occupatiocns were defined as occupations
in which agricultural knowledge and skills were
needed for successful work in the occupation. The
knowledge and skill areas included plant science,
animal science, social science, agricultural
business, management and marketing, and agricul-
tural mechanics. This tool was utilized to measure
one's attitude toward offi-farm agricultural
occupations. The test contained 30 items of a
five-choice Likeri-type scale. The response con-
tinuum ran from strongly agree to strongly dis-
agree. The instrument was used all three years.

"Job Questionnaire.” (See Appendix A). This tool
was adapted from a scale developed by Brafield and
Rothe. The 18 items offer a five-choice response
range from strongly agree to strongly disagree.
The tool was utilized in the follow-up phase..of
this study to measure one's attitude toward his

job.

"job Description.” (See Appendix A). This tool
was used in the follow-up phase of the project.
Students were asked to indicate their employment
dates, salary per week, and the number of hcurs
they worked per week. This was administered in
four time intervals: +two month follow-up, one
year follow-up, two year follow-up, and three
year follow-up. :
following instruments were developed for evalua-
Curriculum phase of the study:

"Pest on the Principles of Plant and Animal
Science.”" (See Appendix A). This test was devel-
oped by an agrlcultural educator. After an item
ana1y51s, 90 questions with a five-choice response
design remained. This test was administered as
both a pre-test and post-test to the sophomores

in the study. The Flanagan procedure resulted in
a reliability of .754; the KR-21 method produced
a similar reliability of .795. These coefficients
were obtained from the pre-test scores of the sub-
jects in the present investigation.
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"Test on Principles of Mechanics." (See Appendix
A). This test was also developed by agriculture
educators who wave well acquainted with the cur-
riculum c- tent material. Again, 90 gquestions
with five-choice responses wers administered as
both a pre-test and posi-test to the junior sub-
jecis. This iest had a religbility of .8u6 ac-
cording to the Flanagan procedure and .821 ac-
cording to the KR-21 test of reliability. These
coefficients were obtained from the pre-test
scores of the subjecis in the present siudy.

"Test on Agricultural Management and Marketing
Principles.” (See Appvendix A). This test, 1like
the above two, was developed by agriculiurs edu-
cators. The 90 item, five-choice multiple res-
ponse tool was administered both as a pre-test
and post-test to the senior subjects in this
study. This test had a reliagbility of .852
using the Flanagan formula and .908 using the
KR-21 formula. These coefficients were obtained
from the pre-test scores of the subjects in the
present study.

"Agriculiural Achievement Test." (See Appendix A).
This test has been standardized. Both state and
national noérms were developed. Two hundred sixty-
seven schools in the nation were sampled, and 68
Nebraska schcools were invoived. The final nation-
al sample consisied of 1200 tenth graders and 1,016
twelfth graders. The stste sample involved 51 per
cent of all high schools in Nebraska offering voca-
tional agriculture and approximately 25 per cent

of all tenth and tweifth grade vocational agri-
culture studentis. This test has four subtests:
plant and soil science, mechanics, animal science,
and management. Each of these subtests consists

of 60 questions with five-choice responses. Split-
half reliabilities were obtained from a sample

of 192 twelfth grade vocational agriculture stu-
dents with the Flanagan and Kuder-Richardson 21
formulas.

Flanagan KR-21

Part I .88 .89
It .88 .85

11T .88 . 84

IV .88 .88
Total .95 .96
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Chaptar 111 presents the analysis of the data that was
considered nscessary to Ffulfill the objectives of the study.
The data are based on the efforis of 2% randomly selectad

c
Hebraska public schocis. The 2% schocls were randomiy
assigned to prepars high school students for sgriculiural
occupaiions other than farming in one of the folliswing four

-

treatnent groups during a three-year period:

a. PRelatsel occupaiional instructiion onliy.

b. Dirscitsd occupatiocnal work experience only.

c. Both reiated ocvurational instructicn and directed

work exierisnce.

d. MNo related insiruciion or work experiencs.

AT the same time the 2t schools were a2lso randonly
zssigned ic one of the following three ireaiment groups iIo
assest the meriis of siructuring agriculiural subject maiter
arouné Dasic bioiogical science, phvsical sc-ences and
economic priaciplies:

a. Instruciion in agricultural sabjecti maiter organized

zround basic principles in eight schools which did
not offer vocational agriculture prior to the

initiation of this study.

b. Instruciion in egriculfural subject maiter organized
zrcund basic principiss, in eighit schools which
offered vocaticonal agricuiture pricr to the initia-
tion ¢f the present siudy.

¢. 1Instruction in agricultural subject matier organized
around enierprise droblems of the agricultural
worker in eighi scheols which offered vocational
agriculture pricr %o the initiation of the present
study.

The first section of Chapier IilI provides some informa-

tion about the loss of subiects (schocis) from the initial

sampie and about the final sample size.

The second seciion is devoted to an analysis of the
performance of students in each of the schools in the variocus
treatment groups regarding the off-farm agricultural occupa-
tion aspects of the present study. The third section focuses
on a follow-up study of employment patterns of students in
each of the fcur treatment groups which were devoted to pre-
paring students for agricultural occupations other than farm-
ing. The fourth secticn presents data concerning the
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Sapne

Zize of the Treatment Groups

The design of the present study Tfocused oa the inves-
igation of & nunber of treatment factors. In the off-
farm agricultural occupations phase of the study. the Zu
schoels were randomiy a°51aaed 0 four treatment groups.
For the principles nerlculum phase of the study, tThe 2%
schools were randomly assigned to three other treatment
groups. Tadbles I and 117 reveal the number of schools in-

volyed each year im each phase of the study.

h L s

The numbder of schools in each treatment group for each
year was of importance because the school was the experi-
mental unit in this study. The mean oz the scores for all
studentis fu 1iing the ireatment fequ rements for the schcel
was used as the scorse of the school for all variables.
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NUMBER OF SCHOOLS IN EACH TREATMENT SROUP
EACH YEAR IN THE OFF-TARM AGRICULTURAL
OCCUPATIQNS PHASE OF THE STUDY

Direcied Related Instruction )

YWork Yes £ No

Experience 19586 19867 1963 19465 19567 i3%8638
Y¥es € 5 i o) 5 5
No o 5 L 3 o o)

All 2% schools participated in the study during the 1965-
6& school year. At the end of that school term two schools
dropped the vocatiocnal agriculture program and were thus eli-
minated from the study. During the 1966-67 school year one of
the ”emalnlng schools had no sLudonts fulfiliing the treat-
ment requirsments for the off-farm agricultural occupations
phase of the study. During the 1967-68 school year the same
school, along with two others, had no studenis fulfilling
the Lreatment requirements Ior the off-farm agricultural occu-
pations phase of tne study. Aéditicnal comments will be made
regarding this situation in the final chapter. Thus there
2re a totai of 19 schools which completed the off-farm agri-
cultural occupations phase of the study and only the data from

these 13 schools were used in the analysis of this phase.
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NUMBEE OF S5CHCTLS 1IN EACH TREATMILT CROUP
ACH YEAFR IN THE PRINCIPLES PHASE OF THE STUDY

Treatzent Year
Croup i%b% i3g7 1358
Hew School, Principles 8 8 8
014 Schopl, Principles 8 7 7
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In the principies phass the datz from all 2% schools
were used in the analysis for the 1955-56 school year. The
data from the 22 remaining schocls were used for the 18635-
67 and 1%67-58 s-hcol ysars. For the anaiysis of the Agri-
cultural Achievesent Test, dzaiz were taken from those siu-
dents wao had beew involyed in the situdy all three years
Qniy 21 the 2% schools had students fulfiliing this

red u.re:.t ny

=

Analiysis of the $fi-Farm Agriculiural Occupations Phase

The initial step follcwed in the anzlysis of the daia
for the off-farm agricultural occupaiions phase of the stud:
was to deizrmine which o *be data gathering instruments
would provide the most meaningful information when ssiecting
the treaiment most effective fﬁﬂ educating high schooci
students for off-farm agriculturzl occupaticns. The thres
measurss selecied for determin iag the most effective meass
of educating studenis for off-farm agricultural occupations
were the Tast on General Information for Prospective

h b

(]

By

Workers, the Work Opinion Inventorv and 1na11y 1hp Gif-Tarnm
Agriculiural Occupations {pinion Inventorv. It was fe2if by

the researchers that these three measures would also cOm-
pliment the follow-up data in which actual entry into
occupations would be observed along with siudent satisfactions
in those occupatiomns.

The Test on Generai Infcrmation for Prospective VWorkers
is an achievement test covering the general material taught
in the related instruction classes. The Work Opinicn Inven-
tory is a measure of the individual's opinion toward work in
general. The OFf—Farm Agricultural Occupations Cpinion 1n-
ventory measures opinion toward ofi-farm agricultiural occu-
pations. Each of these instruments was administered in
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Ssptermber and Mazvy to 2ll students involved in the eff-Farm
agricultural oaccupations phase of the study.
i A2 x 2 = 3 analyzis uf covariance «ith receatad
£ measures across the third fzeicr {years) was =sed for sach
= of the thres sost-igsit measures. In order o d2termine
: which of thes nany measures to use &= covariztes, a step-
: ise muitiple regresszon was carrisd out for sach of ths
E three measures. A toial of 2% var=ables were chosen as
x possibis cod a”=ates Dy th research stafs These wvariables
i were:
1 i. The pre-test score of the measure involved.
: 2-5. Thas pre-znd post-iest scores of the other two
measures meniioned above.
: 8-18. Agriculiural Achievemsni Test scores, Partis I-
iy and Total.
ii33. Lalifornis Test of Menial Maturiiv scores, Lan-
guage, H#on-Language, and Toial.
iy, Bennett Test of Mechaniczl Comprehension score.
is. irong ¥ocational Interest Blank 6 Farmer score.
i5. Humber of ys2ars of study in qoca,_onal agricul-
ture in high schooi. (See ZAppendix A)
7. Rank in graduating ciass. (See Appendiz A)
3is. Jccupational aspivations. (See Appendix A)
ig. Cecupational plans. (Ses Appendix A)
; 25.  Aittitude scale {attitude toward the teacher and
his ciassroom proesdure). (See Appendix A)
. 23, Bznk of the tfeacher among the teachers involved
’ in the study.
: 22. Humber of years of teaching expericence. (See
~ £p§3?éin 23
z 23. ¥umber of hours of coursewcvk the teacher had
g beyond tﬁ? 8.5, degrse. {See Appendix A)
3 2Lk, Percentage of studenis wh live on a farm. (Sse
Appendix "a)

‘ The step-wise multiple pregression on the Test on
! Seneral Information for Prospective Workers revealed that
the best possible covariates would be:

Y e by

R A e

1. Test cn General informaticn for Prospective
Workers, Pre-Test score.

2. HNumber of hours oi coursework the teacher had
beyond the B.S. degree.

3. Agricultural Acﬁlevement Test score - Part IV

L. HNumber of years of study in vocational agriculture
in high school.

5. Occupaticnal plans of the students.

The best possible covariates for the analysis of the
scores from the Work Opinion Inventory were:

-~
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i Horx Upinion Inveniory, Fre-Test score.
Z. Stircng Vocaticnal Interest Blank, Farcer score.
r of years of study in wocational agricultiure

)

|
LY

ep-wise multipie regression indicated that the
3 -

f-Farm Agricultural Occupations Opinion Inventory,
re-T

|emd
4 O
Bh

—-igst scors.
riculiural Achieverent Test score - Part IY.

()
My )

Thus, the results of the siep-wise multiple regression
showed that, in each case, one of the best Dossible con-
: comitant variables was the pre-iest score on the measure
: since it was significant at the .05 level in each case. The
Dre-test score appearsd to be the most logical covariate aiso.

LR ]

The pre-test scores from each of the three measures

; were used as the onily covariates. It was determined that
n - only cone covariaite should be used for each analysis because
E ) for each covariate involved in the analysis a degree of
: ] freedom was lost. Since the final sample consisted of only

- 12 subjects (schocols), and since it was felt that the pre-
, test measure was an-essential covariate for the analysis,
E no oither coacomitant variables wers used.

Tn adjusting for the covariate in each analysis, the
assumption was made that the regression coefficient for
between-subjects was equivalent to the regression coefficient
for within-subjecis. Thus, the regression coefficient for
@ithin-subjects was used for all adjustments (Winer, 1962).
This is a logical assumption if the covariate has not been
affected by the treatment.

The results of the analysis of covariance on the post-
testT scores of the Test on General Information for Prospec-
tive Workers are given in Table IV. There were no significant
¥ values at the .10 level of significance. However, the T
value for the Work Experience factor showed a trend toward
significance (p.< 25). This trend indicated that students
in schools with noc directed werk experience scored higher
: on the test than students in schools with directed work
k experience. The adjusted means for the two groups vere 26.u48
and 24.72 respectively. Table V presents the adjusted and
unadjusted means for the Test on General Information for
Prospectitve Vorkers.

vz
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AVIALYSTIS OF COVARTANCE SUMMARY TABLE FOR THE
TEST 0! GENERAL INFORMATION FOR PROSPECTIVE WORKEES
Source oI Sum of Mean
Yariation Sguares DF Sguare T
Between Subjects 225.86% ig
Related Imstruction 0.194 i §.19%t G.016
Work Experience 29.0562 i 29.082 Z.408
RiI = WE 15.583 i 15.3583 i.291
Error (beiween) 181.025 i5 12.0668
Within Subjects 458.581 37
Year 22.078 2 i3.52¢ 1.088
v ox Year 3&.514 2 17.257 1.291
Wi » Year 6.859 2 3.430 0.257
RI x W2 x ¥Year 0.700 2 0.350 0.026
Error (within) 387.530 29 13.3863
Total 58L4.5L5 55
TABLE ¥
ADJUSTED AND UNADJUSTED MEANS FOR THE TEST
ON GENERAL INTORMATION FOR PROSPECTIVE WORKERS
Adjusted Means
Year
Treatment 1965-66 1966-67 1967-68 Mean
Control 25.17 26.55 26.28 26.00
WWork Experience 24,30 25.33 26.46 25.36
Related Instruciion 27.92 25.23 27.72 26.96
WE and RI 24.22 21.96 26.08 24.08
Mean 25.40 24.77 26.64 25.60
Unadjusted Means
Year
Treatment 1965-66 1966-67 1967-68
Pre Post Pre Post Pre Post
Control 21.27 21.72 22.58 24.50 21.27 23.47

22.32 21.96
24,32 27.72
30.17 30.25

Wiork Experience
Related Instruction
WL and RI

24.26 25.06
24,97 25.72
29.92 27.72

25.

23.44 25.32
23.97 27.15

02 26.62

—— ——— = -
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3 The rzzults of the analvsis of covariance on the post-
: test scores of the VWork Zpinick Inventory are given in Table
i Yi. The F wvalue for the relatad instruction factior wss
: significant at the .05 lesvel. However, the groups which
3 had no relaied instruction had a higher opinion of work than
- the groups which had related instraection. The adjusiead
means for the two levels were 72.35 and ©9.29 respeciively.
Other adjusted and unadijusted means are given in Table VII.
3 The T wvalues for the year factor and the work sxperience x
, year interaction showed trends toward significance (9 25).
The adjusies means for vears cne, two, and three are £3.73,

72.231, aad 70.51 respeciively.

] Source of Sum cf Hean

3 Variation Sgueres 173 Squer F

2 Betwesn Sub’scts 405.585 i§
Related Instruction 117.865 1 i17.88% £.507
¥York Experience 6.326 1 §.326 J.343
RI % ¥WE 3.875 1 5.878 5.534
Error {(betwsen) 271.6%88 is ig8.113

Within Subjects 716.936 37

' Year 58.1572 2 23.57¢6 1.50%

E RiI x Y=ar 232.21y Z 11.8607 G.629
WE x Year 56.281 Z 33.341 1.797

3 RI x WE x Year 33.u41 2 158.721 §.9G7
Error (within) 53%.8u8 28 18.443

3 Total 1122.551 55

-33-




Year
Treatment i955-6% 1855-67 1957-58 Mean
Coniroz 72.98 71.89 71i.9% 72.27
Work Experience 7i.154 74.57 71.2% 72.%
Related Instruction 70.2¢ 71.50 68. 3% 79.05
e and RIL £4_26 7G.8% 70.1% 58.5%
Mean 09.73 72.2% 7¢.51 79.82
Unadjusted Means
Year
Treatment 1965-60 186657 1867-68
Pre Post Pre Post Prz Post
Control 73.82 73.78 78 .00 73.33 71.38 71.68
Work Experiencse 70.22 78.42 73.94 75.98 73.32 72.2¢&
Related Instruction 7i.80 70.27 70.80 70.92 71.37 67.92
WE and Ri 72.42 64.67 69.88 £3.65 59.u42 £68.82

The resulis of the analysis of covariance on the Dpost-
test scores of the Off-Farm Agricultiural Occupations Dpinion
Inveniory are given in Table VITI. The adjusted and un-
adjusted means are presentied in Table IX. There wers Two T
values that were significant at the .10 level. One cof these
was for the Related Instruction x ¥Work Experience x Years
interaction. Because that T value was significant, the
significant F value for the Related Instruction x Years
interaction has 1iitile meaning. The T value for the Related
Tnstruction factor showed a trend toward significance {(p< 2%)
but this alsc has little meaning due to the significant
three-way interaction.
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TABLE ViIIi

' oF COYARTIANCE SUMMARY TABLE FOR THL
CLLTU CCUPATIONS COPINION IHVENTORY

Spource of Sum of Mean

VYariation Scuares DF Square F

Beiween Subj2cis 1001.288 ig
Related Instruciion 1£90.324 1 160. 32y 2.865
York Experisnce 1.392 i 1.392 §.025
21 x ¥E 0.18¢ i 0.186 0.603
Error {between) 839.38¢% 15 55.859

Within Subijects 1913.057 37
Ysar L._95% 2 2.478 0.053%
RI % Year 287.898 2 ju3_9ug 3.215
HE x Yesar 42.006 2 21.003 0.u69
Ri » WE x Year 279.910 2 13G6.955 3.12¢6
Error {within) 31298.282 29 yl 768

Total 2914 .340 55
TABLE IX

ADJUSTED AND UHADJUSTEID MEANS FOR THE OFF-FTARM
AGRICULTURAL OCCUPATIOHNS OPINION INVENTORY

Adjusted Means

Year
Treatment 1665-66 1966-67 1267-68 Mean
Control 88.15 86.28 8u.54L 86.32
HWork Exzperience 37.5>» 78.59 91.566 85.94
Related Instruction 80.43 8y .u7 83.47 82.79
WE and RI 82.33 86.56 78.68 $2.52
Mean 84.61 83.97 84.59 8u. 39
Unadjusted Means
Year
Treatment 1965-66 1966-67 1967-68
Pre Post Pre Post Pre Post
Control 82.48 85.1u10 87.52 87.60 88.47 86.63
Work Experience 2£3.52 85,64 89.00 81.12 89.98 91.98
Related Instruction 91.90 85.30 86.60 85.05 91.32 87.87
WE and RI 76.92 75.07 81.02 82.63 81.82 75.u40
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The anaiysis of these three reasures seemed to reveal
1i+ile evidence concerning the most effzctive way to edu-
cate high school students for off-farm agricuitural occupa-
tions. <The only F value significant at the .08 level
vevezlad that subjecis with no reiated instruction scorad
higher on the Hork Opinicn Inventory than did those with
related insiruction. Un &1l three measures, the group which
had related instruction and work experience nad The lowest
score of all Four treatment groups but the differences were

rot significant.

=y

Results 6f the Feilow-Up

Of particular interest in the present investigation was
a follow-up siudy of the students who wers in one of the
four treatment groups in the off-farm agriculiure occupa-
ticns phasse. Althougk the achievement of students, presented
eariier in this chapier, presented vealuabie insights regard-
ing the =2ffectiveness of one of the four ITreaument groups
in preparing students for ofi-farm agricultural occupations,
it was felt by the researchers that importani informatiomn
could be obtained by a study of the employment status of
students following graduation from high school. The three
classes under investigation were students in the graduating
classes of 19586, 1967 and 1858. A folicw-up study was con-
ducted sach year; conssquently, data were collected for
three yezars on the class of 1266, for iwo vears on the class
of 1367 and for one year on the class of 1968. ver the
four year period teacher turnover occurred in 15 of the 22
schools involved in the study. This high degree of turnover
caused considerable difficulty for the researchers in
obtaining the follcw-up data. New teachers had to spend
considerable time trying to locate students who had gra-
duated one, iwo or three years prior to their arrival at
+he school. Consequently, the teachers were unable to ©b-
tain any information about some students and very limited
data on other students. Thus, not all follow-up measures
were analyzed in this research report. Four measures were
used in gathering data for the follow-up phase of the study.
These measures were (1) employment status, (2) weekly salary,
(3) hours of employment per week, and (i) extent of job
satisfaction if employed. The researchers felt that the
first measure, employment status, was the most meaningful
source of information. Consequently, primary attention
_ will be focused on the employment status of students through-
3 out this section of the report.

Tables X and XI present information concerning the
number of students involved in the follow-up phase of the
study. It may be noted in Table X that a total of 311
students were involved in this phase of the study.

~36-




The 311 students constituted the group of subjects in
classes of 186€, 127, and 1988 who fulfilied the re-
rements of one of the four ireatments.

h
u
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Table X further ravealed that during the three year
eriod 25.% percent of the siudents recsived only related
instruction in offi-farm agricultural ccecupations, 15.1
percent were invoelved in only work experience training,
10.9 percent received both job related instruction and
work experience on the job and 8.6 percent were taught
a traditional wocatiional agriculture course of iuasiruc-
tion. The 48.5 percent served as a contrcl group for the
off-farm agricultural occupaiions phase of the study.

As may be noted in Table X, considerable differences
existed in the number of students involved in each phase
of the study. Datza in Table XI show the number of stu-
adents in each treatment group by years. For the work
experience only and thes control groups, it may be noted
that enroliment remained relatively consistent over the
three yeas pericé. However, the related instruction
group showed a rather distinct decline in enrollment from
33.3 percent of the sample in 19686 to 15.7 perceni in
1568. The combination of related instruction and work
experience increased from £.¢ percent in 1966 to 1.4
percent in 1268. Examination of Table XTI also reveals
that the number of students involved in the yearly analy-
sis ranged from a high of 113 in 1987 to a low of 20 in
1968.

't)

NUMBER OF STUDENTS IN EACH TREATMENT GROUP
IN THE OFF-TARM AGSRICULTURAL GCCUPATIONS PHASE OF THE STUDY

Number of Percent
Treatment Group Students cf Total
Related Instructiocn 79 25.1
Work Experiemnce 47 15.1
Combination ( RI & ¥E) 3u 10.9
Control i51 ug.o
Total 311 100.0
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1356 1957 ic%3

Treatment Group H Percent il Percent N Percent
Related Instruciion 3z 33.3 30 25.7 i5 5.7
Work Excerience ig 17.86 ik i1.8 i5 i£.7
Combination

(RTI & ©E 7 5.9 iy 1.3 i3 iz .1
Control 13 12.2 51 51.3 L7 52.2

Total igz 100.0 118 1i00.1 S0 106.0

The data presented in Tables LII through XV provide
information concerning t initial employmeni status of
studenis in each of the four treatment groups. The job
ciassification scheme involvad seven categ oriss. The First
{ job category #as referred to as the oifif-farm agﬁﬁcuiuuval
occupations section. This caLecowy was of primary interest
% in the study bescause the ceniral problem was aimed at eX-

i ploring the mosi effective te achlng procedure ior pre aarlﬁg
students to enter agricultural occupations cther than farm-
ing. The researchers interpreted the meaning of an agricul-
tural occapation other than farming to be in accordance

with the definition described earlier in this repori. A
jury of agricultural educaiors was used each year to deier-
mine if the student's employment fit the category of an
off-farm agriculiural occupation. The jury was insitrucied
to place students in this category if they were engaged in

. the supply, sales, distribution or service of agricultural
products directly reliated to the farmor farm home, and, if the
jury felt that agricultural knowledges and skills were es-
sential for hulding the job. The researchers attempted Tc
provide a rather sirict interpretation to the off-farm
agricultural occupation job category-.

o
-—

y

pial 4

X 3o

[

The second category was referred to as a non oif-farm
agricultural occupation. All jobs other than off-farm
{ agricultural cccupations were included in this category.
lhus, farming was considered a non off-farm agricultural
occupation and individuals engaged in farming were placed
in this category. No attempt was made in this report to
study the employment trends of students engaged in farming.
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Categers Thres Inciuded all stucdents errclled in
colieges and universities. The fcurth category included
ail studanis in arsa irade or wvocaticnal schceels zs well
as business schceols. The fifth category was develicred
to r2ilesct the nurter of students entering military service.
Category six involved idemtifying siudents who were unem-
ployed. ZTus tc the large tsacher turnover, catsgory seven
had ioc te dewvelored 1o provide an accouniing for studenis
who had migrated frcm the community and were not awailable
for the follow-up study. Iespite the high degree of iteacher
turnover, cnly a 1limrited numter of students were lost in
the fcllcw-up procadure.

Une note of cautiion should te observed when inter-
pr2ting the céata from the i{ables presenied in this seciion.
Quite freguenily only one or iwo students are involved
a particular ireatment group and 3ob classification cellg
conseguer{ly, group comyarzsons must be ireated with a great
amount of caution and may actually be somewhat misleading.

'M| |M|

t may be noied that 102 studenis were
nitial follow-up of the class of 1966.
There were 1 tudents employved in off-farm agrlcuTtura?
cccupations and 58 in occupations other thaﬁ off-farm ag-
ricultural occupaiions. Elesven studenis entered the mili-
tary service.

Table XI11 shows 15 students 1n=L1a11y employed in
agricultural occupaiions other than farming and 73 in ail
other occupations from the total of 119 students in the
class of 1887. Only six students entered the miliiary
service while 20 students went to post-secondar’;, schools.

in Tabl ki , it can be noited that 25 students entered
off-farm agricultural occupations compared with 3% who en-

tered ail oLher occupations. Seven students from the total
of 20 in the class of 1958 entered milicary service.

Table XV reveals that for all three years 11 of the 79 stu-
dents in the related instruction treatment, or 13.9 percent;
14 of the 47 students in the work experience ireatment, or
29.8 percent; 12 of the 34 students in the combination
treatment, or 35.3 percent; and 17 of the 151 students in
the control group, or 11.3 percent, eniered off-farm agri-
cultural occupations. The percentages seem to indicate

that the work experience and the work experience and related
instruction treaiments are better at maklng students aware
of off-farm agricultural occupations. However, many siu-
dents in these two treaiments probably remained in the same
position in which they received work experience as a student.
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ts the mean weekly szlary for subjecis
culitural occuraiions and nen off-farn
ions. It can te seen thati the mean
thrze years are almost identical.

11 presenis the mean job satisfaciion scores

in both off-farm agriculcural occupations and
farm agricultural cccupations. Again it can be ssen
that the mean scores across the itwo years that are given are
almost ideatical. ©Due ic a change in the tize of fcilcu-ups,
the 32b satisfaction scores were noti available For the 1988

The number of subjecis entering and remeining in off-
farm agriculiural occupations over a period of one year is
given in Table XVIIT. It can be seen that theie were losses
from the Deginning of the year to the end for each of the
three years. It must be kept in mind that some of the
students lefti off-farm agricultural occupatiions io enter
the military service or post-sscondary schools while others
entered offi-farm agriculitural occupations during that period
of iime.

Table XIX shows the employment status of the 1966 class
one year after graduation. TIn comparing these results with
Table XI7, initial employment, it can be seen that there
is a marked decrease in the number of persons in non off-
farm agricultural occupations and definite increases in the
areas of post-secondary education and military service.

In comparing the resulis of Tables XX and XIII, the
employment status of 1967 class one year after graduation
and their initial employment, the trends stated for tihe
class of 19665 hold true for the class of 1967.

Table XXI presents the employment status of the 1958
class one year after graduation. 1In comparing these results
with Table XIV, initial employment, it can be noted that
ithere is a marked decrerase in the number of persons who are
employed and comparablie increases in the categories of post-
secondary educaiion and military service.

Tables XXII presents the employment status o~ students
for all three years one year after graduation. 71hese re-
sults can be compared with the initial employment status
given in Table XV. There were only 25 persons in off-farm
agricultural occupations one year after graduaticn compared
to 54 persons initially employed in this area. There were
only 87 persons in non off-farm agricultural occupations
compared to 193 persons initially employed. These sharp de-
creases can be attributed to equally sharp increases from
nine to 58 attending colleges or universities, from 19 to
66 attending trade or business schools, and from 24 to 62
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in the nilitary service. These changes vividly shcw the

instability of the employment of recently graduaitedé nales.

Table XXIII presents the mean weekly salaries of stu-
denis employed in ofi-farm agricultural cccupaiions and
non ofi-farm agricultural occupations one year afisr gradua-

-

tion. It should bte noted again that this does not neces-
sarily represent the mean salaries of indiwvideals who have
been employed in the same position for a full year. ¥any
individuals changed positions one or more tTimes during the
first year afiter graduaticn from high schoci. The mean
weekly salaries of individuals employed in off-farm agri-
cultural occupations and non oifif-farm agriculiural occura-
tions were $85 and $79, wespeciively.

=]

he results presenied in Table XXiV, job satisfactiicn
scores of sudjecis in off-farm agricultural cccupations and
non off-farm agriculturzl occupaiions ons year aiier gradua-
tion, can be cempared with the resulis in Table XVII, the
initial job satisfaction scores for subjecis im the sames o
categories. However, it should be kept in mind that the ;ob
satisfacticn scores given in Tablzs XXiV do nmot necessarily
represent the satisfaction with a job afier a compleis year
of employment on that job. Many of the subjecis represented
in Tables XVII and XX1¥ changed jobs and occupatiicas during
the year. The mean jobd satisfaction scores for the indivi-
duals employed in off-farm agriculiural cccupaiions ané non
off-farm agricuitural occupaiiocns were nearly the same as
they were at the time of initial employment. Ths mean
scores were 49 and B7 respectively.

y

The resulis in Table XXV, the employment status of
individuals in the class cof 1966 two years afiier graduation,
can be comparsed with the resulis in Table XIX, the employ-

ent status of the same group one year aiter graduation.
There is very 1ittle difficrence betwezsn the job classifica-
tion totals on the iwo tables. The employment status of
individuals in the cluss of 1966 was much more stable for
the second year afier high school graduation tham it was
for the first year.

The employmenti sictus of subjects in the class of 1967
did not show the same stabiliity. This can be seen by com-
paring the resulis of Table XTIT, initial employment siatus,
Table XX, employment status after one year, and Table XXVI,
empioyment status after two years. It can be seen that the
number of subjects in ocff-farm agricultural occupations con-
tinued to decrease and the number of individualis in the
military service continued te increase. The number of indi-
viduals in non off-farm agricultural occupations first de-
creased and then increased. The number of individuals in
colleges, universiiies, trade schools, and business schools
first increased and then decreased.
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The final table presents the employment status of the
subjects in the class of 1968 three years after graduaticn.
Again, these resulis can be compared with the resulis in
Tabies XIT, XIX, and XXY. These iables present the employ—
reni status of the same subijects initially, one year after
graduation, and iwc years after graduation, respectively.

The number of rversons in off-farm agriculitural occcunations
regpained fairly stable after the subjectis were out of school
for one yesar. Ths number of persons in non cii-farm agri-
cultural cceourations decreased 50 percent during the first
year and then increased zomewhat each of the next iwec years.
The number of persons in posit-secondary schools increased
markedly during the first year, remained fairiy stable during
the second year, and decreased sharply during the third year.
The number Of individuals in the military service increased
sharply during the first year and then remained fairly stable
for the next iwo years.

Znalysis of the Principles Phase

The analysis of this phase of the project had two major
parts. each of which had the same purpose: IO determine
which of iwo approaches was better for the instruciion of
high school wocational agriculture students. Treatment 1
involved schools which had not offered vocational agricul-
+ure before the implemeniation of tbis investigation and
whose teachers taught vocational agriculture using the
principles approach. Treatment 2 was composed of schools
which offersd vocational agriculture before the beginning
of this study and whose teachers used the principles approach
in their teaching. Treatment 3 involved schools which had
vocational agriculture previous to the implementation of
the investigation and whose teachers used their own tradi-
tionai approach tc teaching vocational agriculture. Thus,
the schools in Treatment 3 served as a contirol group.

In the principles phase of the study, the first of the
two major parts under examination was the analysis of the
three separate yearly achievement tes”s. This examination
was carried oui by the use of three analyses of covariance
on the post-iest scores with the pre-test scores used as
covariates. The pre-itest scores were the only meaningful
measures available for use as covariates.

The instrument for evaluating the achievement of stu-
dents in the 1965-66 school year was the Test on the Prin-
ciples of Plant and Animal Science. The analysis was car-
red out on all 2& schools in the project. An F value of
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6.535 was cbiained which was significant at the .01 lewel.
E Conssguenily, Sheffe simultaneous coafidence intervals were
E . constructed for individual compariscns. Sheffe tests were
’ used because of their flexibility in allowing more than
k| 3 just simple comparisons tetween pairs of means. However,
- it should be pointed out that they are more conservative
= than other such tests. The Sheffe confidence intervals
» revealed that there were no significant differences Leilween
treatmenis 1 and 2 and beiween treatmenis 1 and 3. There

L oy ol

3 was, howevar, a significant difference at the .01 level
' between ireatments 2 and 3 with ireatment 2, a principles
treatment, having the higher mean. A confidence interval
: was also consiructed for the difference between the combi-
: nation of treatmenis 1 and 2 and ireatment 3. This confi-
dence interval represented ¢ compariscn beiween the princi-
e 3 ples approach and the traditional apprecach. This compari-
" 1 son showed that the combination of itreatments 1 and 2, the
‘ two principles treatments, was significantly betier than
treatment 3 at the .05 level. The pre-test and posi-iest
E 4 means, the adjusted means, and the standard deviations for
-} the Test on the Principles of Plant and Animal Science are
given in Table XXViIii.

3

- TABLE XXVIIT

: ADJUSTED AND UNADJUSTED MEANS AND STANDARD DEVIATIONS
- FOR THE TEST-ON THE PRINCIPLES OF PLANT
: AND ANIMAL SCIENCE, 1965-56

Treatment
1 2 3 Total Sample
Pre Post Pre Post Pre Post Pre Post
Mean 28.36 0.1y 28.26 12.87 31.45 38.16 29.38 10.3¢°
S.D. 5.58 5.71 3.70 6.08 5.45 7.22 5.00 s5.u0
Adjusted
Meas. 33.12 43.95 36.11 40. 39

Mechanics principles comprised the course of study for
the experimental approach for the 1966-67 school year. The
) achievement test used that year was the Test on Principles of
- Mechanics. The analysis involved data from only 22 schools
because two schools dropped from the project after the first
. year. The F value from the analysis of covariance was 3.93%
which was significant at the .05 alpha level. Again, Sheffe
confidence intervals were constructed. There were no signi-
ficant differences between treatments 1 and 2, 1 and 3, or
2 and 3. However, the combination of treatments 1 and 2
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was significantly better than ireatment 3 at the .05 level.
This ccmparison woald indicate that students taught with the

principles approach had sign gnificantly bigher achievezent
fest scores thanm those studenis taught in the traditicnal
mannar. The adjusLsd reans, unadiasted _means, and standard
deviations for the Test on Principles of Mechanics are given

in Table XATK.
TABLE XXiX

ADJUSTED AND UNADJUSTED MEANS AND STANDARD DEVIATIONS
FOR THE TEST ON PRINCIPLES OF MECHANICS, 1965-67

Treatment
i 2 3 Total Sample
Pre Post Pre Post Pre Post Pre Post
Mean 38.30 &5.20 37.31 u45.30 36.94 39.19 37.49 &3.38
S.D. 5.09 5.66 3.02 6.33 .30 3.2¢0 4,10 5.7-
Adjusted
Mean uu 78 LILN Y 39.85 1339

The evaluation insirumeni for the 1967-68 school year
was the Test on Agricultural Management and Marketi—g
Principles. The analysis again involved the 22 remaining
schools. The F value for the analysis of covariance was
0.007 which was not significant. Therefore, no simulianeous
confidence intervals were constructed. The adjusted means,
unadjusted means, and standard deviations for the Test on
Agricultural Management and Marketing Principles are pre-
sented in Table XXX.

TABLE XXX

ADJUSTED AND UNADJUSTED MEANS AND STANDARD DEVIATIONS
FOR THE TEST ON AGRICULTURAL MANAGEMENT AND
MARKETING PRINCIPLES, 1967-68

Treatment
1 2 3 Total Sample
Pre Post Pre Post Pre Post Pre Post
Mean 42.150 u46.06 u43.63 u7.56 38.74 3.3 41 .63 u5.61
S.D. 8.82 13.07 5.02 8.7% 10.19 10.79 8.19 10.73
Adjusted
Mean 5. 34 45.69 45,84 B5.61

—
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it should te rointed out that the three tests discussed
atove were not ccnstrucied Yo deal onlv with the principles
approach. They wWer2 not intended to te biased fcward the
?r1ﬂc=o3ps arproach even though the word “Frinciples® is
present in each title. This was done merely for idemtificaticn
ampls for the item analysis for each of the

DUrcoses. ihe S5
fests consisted of wocaticnal agriculture studenis who had
been Taught in a traditional manner. Items which were greatly
biased tcoward the primciples approach probably did not fare
wells ccnbeQLentl§, it is 1likely that they were eliminated
from the final form.

(

in summary, the first part of the analysis of the prin-
ciples phase indicates that the Dv=ncvp?es aaprcach was
more effective in produci ing a Dos itive change in agriculitural
achievement test scores for the 1955-86 and the 1966-67 school
years. The principles approach was at least as effective as
the traditicnal approach for the 1867-568 school year.

The second major part of this phase of the project
involved the analysis of the scores from the Agricultural
Achievement Test. This tesi consists of four subiesis:

Plant and Soil Science, Mechanics, Animal Science, and }anage-
ment. Thece subiests are labeled Part I, Part II, Part I1i,
and Part IV, respectively. This iest was administered cnly at
the close of the 1967-68 school year. Those stiudents who had
been in one of the lThree Treacment groups for all three years
of the investigation were used in this analysis. Three
schools had no students which fulfilled this requirement.
Thus, 21 schools, seven in each ireatment group, were involved
in this analysis.

A compuier program which performed a step-wise multiple
regre551on was used {0 select a possibie covariate or possible
covariates for the four subtests. The fcllowing variables
were considered as possible covariates:’

1. Student attitude toward the teacher and his method.

2. California Test of Mental Maturity - Short Fform,
Language Score.

3. California Test of Mental Maturity - 3hort Fform,
Non-Language Score.

5, California Test of Mental Maturity - Shori Form,
Total Score.

5. Bennett Test of Mechanical Comprehension Score.

6. Percentage of the students living on a farm.
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The best possible covariates for Pari I were the
zlifornia Test of Mental Maturity Language and Toial Sco
and rank in graﬁuatﬂﬁg cilass. The best covariate for ¥Yay
IT was ths California Test of Mental ﬂa;uvaty Total Scere
wnile the best covariate fcr Parts II1I and IV was the Cal
fornia Test of Mental Maturity Language Score. ?rom the
resulis, the Language Score on the Caiifornia Test of Ye
Maturity -~ Short Fform was selected as the single ccvari
This measure was significant at the .85 Zewel on two subiasts
and at the .10 lsvel on a third in the siep-wise mu.r;pie
regression orocadure. 2nly one covarizaie was ssiscted
because of the small number of subiecis (schools) involived.
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Since the four subiesis were administered to the sanme
sample, a muliivariate analysis of covariznces was more
approprizie than four univarizate analyses (Morrison, 1267).

The nmultivariate analysis provided an overail T test to
determine if there were any sigaificant differences among

The treatmenis on any or ail of the four subtests. The com-
puted T value was 2.39% which was significant at the .05

level. Simultaneous corfidence intervals were then consirucied
between gll possible pairs of treatment means for ail sub-
tests {dorrison, 1967). Hone cf the differences between pairs
of means were significant at the .05 ievel.

At that poini, a separaie analysis of covariance was
computed on each of the four subitests since an overall
significant ¥ value had been obtained. The F walues for Part
T, “Plant and Soil Science, and Part III, Animal Science, were
not significant. However, on the analysis of Part 11,
Mechanics, an T value of 4¥.70 was obtained which was signifi-
cant at the .05 level. 1In doing Shkeffe conirasts, it was
found that treatment 2, a principles group, was significantiy
higher than treatment 3, the conirol group. On Part IV,
Management, a significant ¥ value of 4.5% was also obtained
which was significant at the .05 level. The Sheffe contrasts
revealed that again treaiment 2 was significantly higher than
treatment 3. 1If was also found that uhe combination of
treatments 1 and 2, the two principles groups, was signifi-
cantly higher than treaiment 3, the control group. The un-
adjusted means, standard deviations, and adjusted means for
the four subtests of the Agriucltural Achievement Test are
presented in Tables XXXI and XXXIi.
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CTMM-L
Treat- Part Part Part Part Raw
ment i ix iiy iy Score
3 Mean 25.54% 27.53 26.86 23.4’ 27.27
S.D. 8.30 3.18 5.78 7.75 7.18
2 Mean 33.080 33,09 30.35 29.0% 31.31%8
S.3D. 3.32 5.06 5.11 5.3% 450
3 Mean 20.58 28.09 28.80 22 .30 34,885
S.0. 3.85 3.%28% 3.48% .33 2.886
Totali Mezn 35.G67 25.9¢ 25.85¢ 25.5% 31.3i9
Saqmple S.5. 5.9¢9 £.33 L 5.2 5.8%
TABLE XXXAIX
ADJUSTED MEANS FOR THE AGRICULTURAL ACHITYEMENT TEST
Treatment Part I Part IT Part 11X Part IV ¥ean
1 78.13 30.01 28.87 26.55 28.39
2 32.97 32_.03 30.31 28.389 31.58
3 29.10 25.85 25.63 21.08 25.62
Total Sample 30.07 28.90 28.860 25.54 28.53

The anaiysis of the scores of the Agricultural Achieve-
ment Test supports the analysis of the other three achievemens
tests describad earlier. T can be seen in Table XXXIT that
treatment 2 had the highest score consistently and that ireai-
ment 1 was higher than treatment 3, the control STYoup, On
three of the four subtests. On iwo of the subtests, treatment
2 was significantly higher than treatment 3 and cn one of
those subtests, the combination of treatments 1 and 2 was
higher than treatment 3. This indicates that the principles
approach was generally a more effective teaching method than
the traditional method in terms of producing positive changes
in performance on the Agricultural Achievement Test.
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CHAPTER 1Y

COUCLUSICNS AllD RECOMMENDATICNS

Chapier IV consists of two major paris: (1) a dis-
cussion of the prcblems eﬁccu“zeveé in the course of the
investigation, ané (2) a discussion of the findings,
recommendations bassd on these findings, and the major
acccmplishments resuiting frem this investigation. While
a discussion of the problems enccuntered in the s*"ﬁj is
= soﬁewhat Fsg,-lve appreach, it is necessary so that the
indings may be interpreted in the proper light. It is
alao possible To gain valuable insights for further teach-
ing programs Or research by viewing the probilems which

aaae ared im this study.

||‘s

—

Probisms Encouniasred

There werse 2 number of problems and obstaclies involved
with the ofif-farm agriculiural occupations phase of the
1nvest=gat10p. One of the most imporiant Drobdiems was 2
lzck of definitive dependent variables. The objectiive
measures which were anlajzed statistically did not measure
what the investigators wished to measure and the resulis
were inconclusive. The data obtained from the follow-up
cf the studenis are useful; however, they are also somewhat
inconciusive. Xncwing the number of persons entering off-
farm agricultural occu§at-cno doses not indicate how well
those persons have been trained to enter those occupations.
The opinions of the teachers who participated in the study
are helpful but they were viewing Lhe situation from a
+eacher's standpoir;, nct a s;udon 's point of wview. Thus,
this phase of the study was iacxvng in dependeni measures
which really mea ured a student's preparaticn and training
for entry into an off-farm agr1CL1 ural occupation. The
probiem of finding such a measure has no easy solution.

A second probiem which had an effect on the resulis

this phase of the study inveolvad the student entrance
requlﬂcmenL, for participating in the experimental group.
The entrarce regquirements for admitting students into the
program were not set forth by the research staff; thereicre,
each school deiermined these reguirements- Some schools
had no reaviremenis and allowed anyone ito participate
Other schools set up fairly stringent requiremonts. Cne
school required & cunu3at1ve grade average of 85 percent
in order to Da?thlPa-v- This kind cof discrepancy between
schools might have had some ef foct on both cbjective and
subjective ireasures in this study.




¥

The pro-ler which occurred most freguently and which
caused the mosi ccncern to the investigators involved the
: srall nurters of studenis actuwally fulfilling the reguire-
F ments for the exgerizentsl treatzment in =cst of the ex-

g1 = i
pesimental scheels. In order to fulfill the ireatment
reguirerments, a student had to study abtout an off-fara
agriculiural cccupation in class. gain work exgeriencs
in an off-farm agricultural occupation, or Zoth. In scme
cases thers wmere no students which fit these criteria.
There were several different causes reiated to this prob-
iem. One such causse was that teachers had difficulity ex-
plaining the imrortance of and the need for such a program.
The teachers also had difficuliy in explaining that the
work experience was to be a lsarning experience. One
other reason for these difficulties was a lack 2f time on
the teachers' part. EGenerally, they were involved in
teaching and supervising their regular vocational agri-
culture programs as well as the off-farm agricultural
occupaiions programs. Several teachers suggested that
: two vocational agriculiure teachers in the school would
: ailevigts much of this difficulty.

A sscond cause was the size of some of the partici-
pating communities. Several of the communities had only a
1imited number of off-farm agricultural businesses and,
consequenily, provided very few agriculturally related
employment opporiunities in which students could receive
directed work exgerience.

The third cause is orobably the most imporiant of all.
When the invesiigation was just geiting underway, it was
decided by the directors of the project that the experi-
menial schools should be allowed to operate a diversified
occupations program rather than just an off-farm agricul-
tural occupations program. A diversified occupations
program could involve study and/or work experience in any
occupation that a student was interested in and/or could
find actual work experience in. t was felt by the project
] direcitors that this type of program would be more accepi-
: able io the experimental schools and would create more
; interest among the students. Thus, the off-farm agricul-
' tural cccupaiions program was simply a part of the diversi-
fied occupations program in most of the experimental schools.
The diversified occupations course provided teachers and
school administirators with a great deal of flexibility in
scheduling classes; however, many of the vocational agri-
culture teachers had difficuity finding materials for and
coordinating the work of students in occupations unrelated
to agriculture. A diversified occupatiors program does
have its merits for a small community and several of the
experimental schools have continued with generally suc-
cessful programs after the close of the study. After the
study was in progress, th- investigators felt that the
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inclusicn of the diversified cccupations program tcox ihe
smphasis away from oif

purccse of this study was to determine e Le3T way 10
educate a student for entry into an off-farm agricultural
cccupation. If the exgerimental scncols hac been Told that
the program was to rertain crly to agricuiturally related
cccupatiions, more students would likesly have been involved
in this phase cf the study. The teachers could nave con-
cenirated their efforts in this pariicular area and the
investigation would have been sirengtnened.

The major problems concerning the principles phase OF
the project invoived the teachers. First of ail, many of
the teachers felt tnat they had not been adequately prepared
o teach using the principles approach. This problem is pri-
marily the fault of the research staff. Howsver, the staff
had no way of knowing how much preparation was actuaily
necessary for this type of teaching. It dces appear, however,
that adequate preparation was not provided.

The second problem is concerned with Teacher under-
standing of the research design and cooperation with the
research stafif and their cbisctives. Again, part of this
problem could have been remedied by giving the participat-
ing teachers a better understanding of research methods,
in gemeral, and cf this investigation specificaily. How-
ever, it did appear that part of the problem was caused by
the attiitudes of tne teachers. Some teachers felt that
the principles approach was inappropriate and, thus, used
only those parts of the materials which fit in with their
own meihcds of teaching. This was inexcusable for the
purposes of the investigation.

in summary, a lack of definitive dependent variables
and a lack of control over the behavior of the teachers
were tThe two basic difficulties. There is no easy solution
i to the first and further work needs io be done. It is,
of course, impossible to completely conirol the Ieachers’
behavior; but the researchers felt that more uniformity
of behavior was possible than was attained in this in-
vestigation.
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Conclusions

The following statemenis concerning the off-farm ag-
ricultural occuraiions phase are based on the hypotheses
siated in Chapier I11.

The invesiigators faiied o reject the hypotheses that
there were 1o significant differences on the Test of General
Information for Prospeciive Workers beiween any of the

Treatment factors.

The researchers also failed to rejeci the hypotheses
that there were no significant differences on the Off-Farnm
Agriculturzl Jccupations Opinion Inventory beiween any of

the treatment factors.

There was a significant difference on the Work Opinion
Inveniory between tThe subjecis receiving related insiruc-
Tionn anu those not receiving related instruction with the
schools in the laiter caitegory haviag the higher scores.

The invesiigaiors failed to reject the other “null hypoiheses
concerned with the VWork Opinion Inveniory.

The resulis from the follow-up were not statisticall
analyzed; thus, the hypotheses concerned with the folilow-
up were neither accéepied nor rsjecied.

The statistical analyses of the objective measures
and the daia from the follow-up of the students in the
off-farm agr1cu1 tural occupaiions phase of the study reveal
1ittle of 51g11z1cance. No conclusions concernlng the
various methods oi preparing studenis for eﬁtry into off-
farm agricultural occupations can be made from the results
reported in Chapier I11. However, it should be noted that,
in terms of the analysis of the objective measures, the
control group periormed as well as the experimental treat-
ment groups on the objective measures. The control group
subjects received instruciion only in vocational agricul-
ture.

It is of interest and importance to consider the opin-
ions, ideas,and criticisms of the teachers who participated
in the study. Their subjective findings may well be the
most valuable source of information for this phase of the
investigation. In general, they felt that the best method
for preparing students for entry into off-farm agricultural
occupations was a combination of in-class instruction and
directed work experience. Some felt that in addition to
this combination, the student should also be required to
enroll in vocational agriculture courses.
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The teachers had difficuity firnding training centers
for the students that needed work experience. They felt
that the program would ke approprieies for larger communi-
ties where job opporiunities would Ie better.

Several teachers recommended tlLat two vocaticnal
agriculture teachers were necsessary if a schcol has an
of f-farm agricultural occupations program as well as the
traditional high school and adult vceational agriculture
programs. They felt that this woulcd alleviate the problems
involved with finding materials and study guides and making
pericdic visits to the students on the job.

Several teachers suggesied that a diversified occupa-
tions program was better for small schools and communities
than just an ofif-farm agricultural cccupaiions program.

It could be better justified in terms of time and money.
However, if the diversified occupations program is to
operate successfully, it should be coordinated by all the
vocational teachers or some one teacher trained for the
position and not just the vocational agriculture teacher.

it was also suggested that in small communities where
employment cpportunities are limited, in-class study of an
occupation without directed work expsrience might be the
best approach. However, the State Tezpariment of Education
of the State of lebraska now requires work experience as
part of the program if reimbursement is to be received.
This requirement had been dropped fcr the experimental
schools during the three years of thz study.

The off-farm agricultural occup=tions phase involved
only twelfih graders. A final suggestion worthy of mention
was that the prcgram could begin at the startof the second
semester of the eleventh grade; and, thus, the summer em-
ployment the following summer could De in an off-farm agri-

' cultural occupation and could definitely be a learning ex-
perience.

The statements which follow are based on the hypotheses
stated in Chapter II and are related to the principles phase

of this study.

There were significant differences on the Test of Prin-
ciples of Plant and Animal Science and on the Test on Prin-
ciples of Mechanics beiween the schools using the principles
approach and the schools not using the principles approach.

The investigators failed to reject the hypothesis that
there was no significant difference on the Test on Agricul-
tural Management and Marketing Principles between schools
using the principles approach and the schools not using the

principles approach.
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There were significant differences on two of the four
subtesis of the Agricultural Achievement Test between the
schools using the principles approach and the schools not
using the principles approach.

e By

'O

Tn all cases where significant differences existed,
the schools using the principles approach had higher Test
scores than the school which used the traditional appreach.

¥osi of the results presented in regard to the prin-
ciples phase of the study support tThe siatement that the
principles approach is beitter than the traditional approach
for the learning of high school voeational agriculiure
subject maiier. 1In all cases, the principles approach is
as good as the traditional approach.

Teachers' opinions support these statements. MNost of
the teachers felt that the principles approach produced
some improvement in their vocational agriculture curriculum
from previous years. MNost of them favor this approach for
teaching vocational agriculiure. They felt tThat school
administrators, other teachers, and parentis had positive
reactions, in general, toward the new approach. They also
stated that the students liked the new approacii- A Im-
poriant point that the teachers made was that they did not
feel well enough prepared to teach the principles approach
with the undergraduate and/or graduate teaching methods
courses and a special summer workshop which they had had.
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Recommendaticons

From the analysis of the data in the present study,
certain recommendatiicns may be made for the curriculum
worker in developing courses of study for studentis wit
an interest in agriculture in secondary schools. The
investigators fully realize there may Dbe other wvalid
ways of interpreiing the data from the present study.
The recommendations made in this study are based on:

Conclusions from the statistical analysis of the
data.
2. Observaiions of studenis by the research staff
when making periodic visits to the schools.
3. Observations and insights gained by visiting
with teachers throughout the three-year investi-
gation.
. Knowledge gained by consulting with school ad- .
ministirators and businessmen during sSupervisory
yvisits to the school.

~—

{ith these points in mind, the investigators oiier the

— — = -

i. 1Tn the examination of the most effective approach
for preparing high school studenis for agricul-
tural occupations other than farming, it is evi-
dent from the statistical data that none of the
four approaches proved to bes moStT effective.
Consequently, the traditional vocational agri-
culture class is as effective a means oOf preparing
students for agricultural occupations as the three
experimental treatments used in this study. How-

g ever, teachers expressed the best approach was a

| combination of work experience and related instruc- -

tion. Thus, the investigators recommend the com-

bination of work experience and related insiruc-
+ion due io the satisfaction expressed by the
teachers. The statistical data does not discredit
this approach; neither does it support this means
of preparing students.

2. An off-farm agricultural occupations course has

limited possibilities for on-the-job work experi-

ence in small rural communities, and consequently,
schools should consider initiating a diversified
occupations course or main*taining the regular
vocational agriculture course of study as a means
of preparing students for agricultural occupations
other than farming.
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An off-farm agricultural occupations ccurse should
have & ccoperative occupational work experisnce
phase because it may prcovide students with re-
alistic experiences in the world-of-work.

if an off-farm agricultural occupations course is
to be initiated in a school curriculum, the school
administration should give serious consideration
to employing an additional teacher to coordinate
a meaningful learning experience for the studentis.
Trom the analysis of the data and research staff
observaticns, the investigators recomrsnd that
high school students in vocational agriculture
should be taught agricultural subject matter based
on the principles approach. This recommendation
is made with the condition that the teacher has
received the proper pre-service or in-service
educational program in teaching and implementing
this teaching procedure.
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Accczplishrents

The accomvlashzents resulting from this investiga-
tion are many. ¥ost of them can be classifiad as new
curriculun xaterlai. However, one of the major accorplish-
menis is the Agriculiural Achievement Test, a four part
natiocnally standardized genmeral achievementi test for high
school vocational agriculture studenis. iandard score
and percentile norms are available for tenth and twelith
grade students. It is hoped thai the test will De pub-
lished and available for general use by schools in the
immediate future.

h |-h

Evidence seems To0 indicate ithat a naticnally sian-
dardizad agvicu1tu”a3 achievement test has comnsiderable
potential for evaluating programs of vocational agricul-
Ture. A national achievement test cculd provide a vaiuable
measure for evaluating student periormance in fuiure re-
search efforts.

The other major producis are curriculum materials
developed for the two phases of the 1nvest1gatlop. The
arlnc1ples materials have attracted the aztenu1o- of
teachers and school administrators nationally as well as
internationaily. Agw1cu1tuva1 subject matter based on
principles of biological science, physical science and
economics offer an entirely new vocational agriculture
curriculum to ieachers across the nation. The blending
of dlscovery learning and problem-solving learning has re-
sulted in students achi eving at significantly hlgher levyels
than those taught agricultural subject matier in a tradi-
tional manner. The following materials were developed for
the principles phase of the study:

1. Principles in Animal, Plant, and Soil Science

2. Principles in Agr1cul ural Mechanics

3. Principles in Agricultural Harketing and Manage-
ment .

Each of these curriculum guides is accompanied by
Student slorksheets and a Teacher®s Key.

Since teaching materials in the area of Off-Farm Agri-
cultural Occupations were extremely limited at the incep-
tion of this study, considerable effort was made in develop-
ing individualized study guides for student use in the
classroom.

The following materials were developed fcr the cff-
farm agricultural occupations phase of the study:
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i. Zgricultiural Supply, Sales, and Serviecs Jccupaticns

Part I: Eenszrai .ﬂfb-:ﬁiicn

Part I1: Feed Sales ané Sevrvice ficoupaticns

Part III: Fertilizer Szles and Service Cecupations

Part IV: Crop, Lawn and Garden Seeds Saies and
Cervice Cccupations

Part V: Feiroleum and Peiroclieum Products Saies and
Service Qccugations

Each nese study guides is accocapanied by Stu-~

0
g lay
et

dent csheets and a Teacher's Key.

2. Coordinator’'s Guide: =« Syliabus for Gensral Re-
lated Instruciion for Off-Farm Agricultural and
Diversified Occupaiions in Hebraska and accompany-—
ing Student Manual.

3. Tracior Repair and Maintenance Course of Study and
accompanying Xey.

One of the most rewarding and perhaps noteworthy aspecis
of the study was the involvement of efforis not only of the
entire joxnt agricul‘tura1 education staifs of the University
and State Depariment of Education, but also commitiment of so
large a number of public schools for the three year program--—
even before the ftreatment to De required of them was known—-
and some fo the extenti of establishing a new department.

Iin summary, the investigators aire of the opinion that
one of the major contributions of the present study was the
development of the Agriculiural Achievement Test and the
teaching materials which organized agrﬁcultuval sudbject
matier on the "Principles ADDwoapn" along with the indi-
vidual student study guides developed for the Off-Farm
Agricultural Occupations. Another major contribution was
the evidence obtained supporiting the new vocational agri-
culture curriculum which involves the solv1ng of agricul-
tural problems through basic principles of biology, phy-
sics, and economics. The final contribution was the insight
gained from a study of various approaches in preparing
students for off-farm agricultural cccupations.
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APP.LNDIX A

Test on General Information

Work Opinion Inventory

Off-Farm Agriculture Occupation Opinion Inventory
Job Questionnaire

Follow-up Study

Jdob Description

Test on Principles of Plant and Animal Science
Test on Principles of Mechanics

Test on Agriculiural Management and Marketing Principles
Agricultural Achievement Test, Part I
Agricultural Achievement Test, Part II
Agricultural Achievement Test, Part IIX
Agricultural Achievement Test, Part IV
Biograrhical Information

Attitude Scale

g

Student Information
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The following schedule outlines aporoximate dates
on which each of the test insirumenis was administered:

School year 1885-19866

Tenth grade (Principles Phase)

September
Test on Plant and Animal Science Principles

flork Opinion Inventory
Off-Farm Agricultural Occupations Inventory

May
Test on Plant and Animal Science Principles

Work Opinicn Inventory
QOff-Farm Agriculiural Occupations Inventory

Twelfth grade (0ff-Farm Agricultural COccupations Phase)

September
Test on General Information for Prospective Workers

Work Opinion Inventory
0ff-Tarm Agriculiural Occupations Opinion Inventory

danuary
California Test of Mental Maturity--Short Form

Personal and Family Information

Attitude Scale
Strong Vocational Interest Blank
Bennett Test of Mechanical Comprehension

May
Test on General Information for Prospective Vorkers

Wiork Opinion Inventory
0ff-Farm Agricultural Occupations Opinion Inventory

Agricultural Achievement Test

School year 1966-19567

Eleventh grade (Principles Phase)

September
Test on Principles of Mechanics

Work Opinion Inventory
Off-Farm Agricultural Occupations Opinion Inventory

May
Test on Principles of Mechanics

Work Opinion Inventory
0ff-Farm Agricultural Occupations Opinion Inventory
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Twelfth grade (Ufi-farm Agricultural Occupations Phase)
September
Test on General Information for Prospective ¥Horkers
WWork Opinion Inventory
Off-Farm Agriculiural Occupations Opinion Inveniory
January
Caliifornia Test of Mental Meturity--Short Form
Personal and Family Information
Attitude Scale
Strong VocatlonaT Interest Blank
Bennett Test of Mechanical Comprehension

May
Test on General Information for Prospectiive Workers
fiork Opinion Inventory
Off-Farm Agrwculuuras Occupaticns Opinion Inventory
Agricultural Achievement Test

School year 1967-19568

Twelfth grade (OFAQ) and (Principles)
A11 +the same as iwelfth grade in 1965-196
Princinles studenis also took:
Test on Agricultural Marketing and Management
Principles, {Pre and Post)

Principles sLudeﬁts did nct take Test on General
Tnformation for Prospective Workers
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Principles
Principlss

Principles

APPENDIX B

in Animal, Plant, Soil Science
in Agricultural Mechanics

in Agricultural Marketing and Management
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AFPENDIX C

Agricultural Supply, Sales, and Service Occupaticns
Part I--General Information

Part Ii-_Feed Sales and Serwvice Occupaiions

-

Part I1i--Fertilizer Sales and Service Gecupations

Part IV--Crop, Lawn ané Garden Seed Sales and Service
Occupations

Part V--Petroleum and Petroleum Products Sales and
Service Qccupaiions
or Qff-Ffarm
n Nebraska

I=hy

A Syllabus for General Related Imstructiion
Agricultural and Diversified Occupaticns 1

Tractor Repair and Maintenance Course of Study
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Test on General Inforzaticn

Hork Opinicn Inventory

Off-Farm Agriculture COccupation Opinicn Inventory
Job Questionnaire -

Follcw—up Study

Job Descripiion

Test on Principles cf Plant and Animal Science

Test on Princinles of Mechanices

)

Test on Agricultural Management and Marketing Prin

Agriculiural Achievepent Test, Part I

rf

Agricultural Achievement Test, Part IL

Jute

g

Agsricultural Ach
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evement Test, Part IIT

Agricultural Achi
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ent Test, Part 1V

¥

Biographical Information
Attitude Scale

Student Informaiion
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Tesi on Cererzl Informa2iicon

for Prospeciive Horkers
Themas J. Lyons ard Cari Redery
Universiiy of ilspraska, Lircoln, Hebraska

The Diversified COccupatiorzl Program is limited io studenis wko:

A. Pilan o go To college

B. Teed To work

C. Pian on full-time employment afier graduation
D. Iore of itktese

The idez of cn-the-jcb training started:

4. TIn Epgland

B, With the Tirs? unions

C. In iississippi in 1G33

D. Hith a father teaching his son 2 irade

The classes associzited with your job are called:

A, QCGeperal

B. Related

C. On-the-job Training
D. Reguired

¥hich of the folilowing is not a responsibilify of the coordinaior?

2. 3S=scure employment for the student

3. Counsel with the siudent about his problems

C. Help plan classreom learning

D. Confer with the studeni's empligyer @bvout job progress

¥ho is specifically concerned with the orgapization and admimisiering

4= -

of the Diversified Cccupaiicral Program?

A, ZEmpigyer

B. Principail

C. Coordinaicr

. Cuidance ccuselor

Pari-iime Opeupaticnal Progrems are important because ikey offer

the studeni:

4. On-the-job traizing-
B. Icdern eguipment to vork witk

. A& chence fc 24just ic a working siluaiion

Yhe: skould ke the mosi irporiznt copsideration beforz you accepd
2 joo?

B. Workiag ccniiiicons
C. Zeginning wages
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Horx Opinic. Inveniory
Thozes J. Lycns Research Associaie Educeiicrnal Psychology acd Keasurerents
University of llebraske Lircoln, llebrasia

Directicns:

(1) ¥rite your pere on this raper.

(2) The following is a 1ist of statemenis zbtout Hork.

(3) Bead each item carsefully =nd circle gore of the five choices which best
desceribes your fe=lings zbouil the sia atement. Toe Tive choices are:

Sa strcngly Zeree
A agree
f§| ng feeling
D disagres
SD strongily disagres
SA A N » SO 1. Pegple who find i1itile satisfaciion in their work are
missing cut on ore of the most izporiant things in life.
SA &4 § U 5D 2. A person who works khard will get ahezd iz this world.
SA A §{§ D SU 3. It is wrong not to work.
S2 A T D SD k. People who work hard 211 their 1ife are fcoolish.
SA 4 [ D SO 5. Most peopie would be happier if they didn’t have o work.
SA4 & ¥ D SD 6. ¥ork is z source of frusiration aed beredom.
S4 &4 ¥ D SO 7. 1T pecple didn’i work their lives would be miserable.
S2A A ¥ D 3D 8. York is a necessary and useful part of sveryone's 1life.
SA A ¥ D SD S. Hosi cf our hopes and dreams can be realized through
hard work.
Sa 4 H p» 8SD 3D, Young Teopie who 2ppreciaie the walue of work develop
inio mature &nd responsible adulis.
S4 A H D 8D 13. Horking is cre of the best ways to develcp 2 person's

cbkaracter

A A T D SO 12. People in this couniry would be better off if they
relaxed more ard worked less.

7]

SA A T D 8D 13. Most pecple find that the more they work the less they
like it.

SA A U D SD 1k. Pecple put too much empkasis cn work.

S22 A # D SD 15. A really successful person dces noi have to work very
hard for what he gets.

S& A H D SD 16. Some of ourrost pleasani assceiations will be with
the people with waom we work.

SA A W D SD 17. One cf the test ways to know a person is to work with him.




OfZ-¥arm Agriculiural QOccuraiions Opinion Inventory
Thomas d. Lyons Research Associzie Educaiion Psychology ard Measurerwenis
University of Iletraska Lincoln, Ilebrasika

O2f-farm ggriculturel occureiions are occuraiions in which agricultural
Imowiedge arpd skills are reeded for successful work in the occuraiion.
Krowledge ard skill areas include piani science, animel science. soil
science, agriculiural business managerent and markeiing, and agriculiural
mechanics. There is a greait varieiy of these occurations ranging from
Tarm implerment revairmen {o Pertilizer applicaior o mamager of a farm
ican service. :

Directions:

(1) #rite your name on this parer.

(2) The Following is a list of staterentis apout off-farm agricultural
occuraiions.

(3) Read each item carefully and circle one of the five choices which
best describes your feelings gbout the siatement. The five choices
are:

S84  strongly agree

A agree

j{} no feeling

) desagree

SD strongly disagree

SA A ¥ D SD 1. There is ro real Tuture in off-farm agriculitural
occuvations.

SA A W D SO 2. T can do a 1ot of good for sociely by entering an
off-farm agriculiural occuraiion.

SA A T D SO 3. An off-farm agricultural occupvation will provide
me with a very good income.

SA A W D SO k. Off-Parm agricultural occpations offer routine and
tiresome work.

SAh A N D SD 5. A great Ceal of variety is offered in off-farm
agricultural occupations.

SA A N D SD 6. People working in off-farm agricultural occupations
are well respected members of the commumnity.

N D SD T- Peovle in off-farm agricultural occupations add
1ittle to the community in which they live.

2]
=]

SD 8. Off-farm agricultural occurations will aliow me
tc work with a variety of interesiing peovle.

2
>
B
=

SA A D SD 9. There is limiteéd opportunity for advancemernt in
off-farm agricultural occupations.

SA A 1§ D SO 10. I would not like the working conditions in an off-farm
agricultural occuration.




Job Cuesticnzire®

rections:
) tirite your name on this paper.
(Z) The fol 1lowing is a 1list of staiemenis about jobs.
(3) Read each item carefully and circle one of the Tive choices which best
describes your fFeelings aboui the staiement. The five choices are:

ALJ

5A strongly agree

A agree

N no feeling

B disagree

S strongly disagree

S8 A H D SD 1. Hy job is like 2 hobby to me.

SA A N D SD 2, Yy job is usually interesting enocugh o keep me from getiting

bored.
S4 A N D Sb 3. It seems that my friends are more interesied in their jobs.
S4 A § D S5 4., I consider my job rather unplezsant.
S& A @ D SD 5. I enjoy my work more than my leisure time.
SA A N D SD 6. I am often bored with my job.
SA A XN D SD 7. I feel fairly well satisfied with oy preseni job.
SA& 4 H D SD @8, Host of the time I have to force myself to go to work.
SA A ¥ D SD 9, I am satisfied with my job for the time being.
SA A N D SD 10. I feel that my jcb is no more interesting than others I
could get.
SA £ ¥ D SD 11, I definitely dislike my work.
SA A N D SD 12, I feel that I am happier in my work than most other people.
SA A N D SD 13. Host deys I am enthusiastic about my work.
3 SA A N D 5D 14, Each day of work seems like it will never end.
4 SA A ¥ D SD 15. 1 like my job beiter than the average worker does.
S4 A N D SD 16, iy job is pretly uninteresting.
SA A N D SD 17. I find real enjoyment in my work,
SA A K D SD 18. I am disappointed that I ever took this job.

*Adapted from a scale developed by Brafield and Rothe as reported in the
J. appl. Psychol,, 1951, 35, 307-3ii.




Follow-Up Study
Class of 1966-1967-1S68

Nebraska Vocaticnal Agricultural Education Project (001)

1. HName Date
LAST FIRST ¥fonth Day  Year

2. Address

3. In the period of time beginning with June 1, 1968 and ending
. now, which of the following activities have you been involved
in? (Check ALL that apply)

a. T have worked on @ JOD. = « « « « = o « o o« o = = - C )

b. I have been in the military service . . . . . - . . .( )

c. I have been enrclled in a irade or business school. .( )

d. I have been enrolled at a college or upiversity . . .( )

e. I have beer unemployed (over 1 month) . . . . . . . .C )

f. Other S G
(Specify)

IF YOU CHECKED THAT YOU WORKED ON A JOB DURING THE
PAST YEAR, COMPLETE QUESTIONS &4 AND 5. IF YOU DID
NOT WORK DURING THIS TIME, YOU DC ¥OT MEED TO FILL
OUT ANY MORE OF THE QUESTIONS.

4. Below list all jobs you have held from June 1, 1968, to the
present time.

Job Description
Employer
(Name of Company) (Address of Company)
! Date Started , Date Finished
Salary per week $ 7 Hours worked per week

Job Description
Employer )
(Name of Company, (Address of Company)
2‘Da’tevS‘t:ar‘t:ed Date Finished
Salary per week $ Hours worked per week

job Description

Employer

(Name of Company) (Address of Company)

Date Started Date Finished

Salary per week $ Hours worked per week




5. The following is a list of statements about jobs. Think
about the last job you held (if you are not presently work-
ing) cr your prezsent job (if you are now working) and read
the statements carefully. For each statement circle one of
the five choices which describes your feelings about your

job. The five choices are:

Ll g o SRR R g e g Weg o R DL e g 4T

S Strongly Agree
Agree

Ho Feeling
Disagree

SD Strongly Disagree

o=

SAANDSD 1. My job is like a hobby to me.

SA AN DSD 2. My job is usually interesting enough to keep
me from getting bored.

SAANDSD 3. It seems that my friends are mcre interested in
their jcbs.

SAANDSD 4. T consider my job rather unpleasant.

SAANDSD 5. I enjoy my work more than my leisure time.

SAANDSD 6. I am often bored with my job.

SA ANDSD 7. I feel fairly well saiisfied with my present job.

SAANDSD 8. Most of the time I hawz to force myself to go to
work.

SAAHN DSD 9. I am satisfied with my job for the time being.

: SA AN DSD 10. I feel that my job is no more interesting than
: otherz I could get.

SA ANDSD 11. I definitely dislike my work.

; SAANDSD 12. I feel that I am happier in my work than most

3 other pecple.

; SA AN DSD 13. Most days I am enthusiastic about my work.

r SA AN D SD 14. Each day of work sesems like it will never end.
SAANDSD 15. I like my -job better than the average worker does.
SA AN DSD 16. My job is pretty unirzeresting.
SA AN DSD 17. I find real enjoymenit in my work.

SA AN DSD 18. I am disappointed that I ever took this job.

If you have any comments about your job or otherwise, please write
them below. Thanks for your help!
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Thoras J. Lyons and Roland Peierson
University of licbraska, Lincoln, liebraska

The blood carries on numberous aciivities in a liwving organism. Which
of the following answers is not a characieristic of bicod?

A. Has no cellular siructure

B. Rerwoval of retabolic wastes

C. Carries oxygen and wzter to celis

D. Transporcs digested fcod and body secreiions

X. Contains components whichk defend the body against infeciion

In order o swrvive, liwving Things possess the ability to vervetuzie
their own kind from 2 rari of themselves. A1l but one of the folliowing
terrs are related o this siztement:

A. Asexuzl reproduction
B. Sexual repreduciion
C. Cross ppliination

D. Crop rotaiion

E. Heiosis

A1l things, living and non-iiving, are =ither matier or energy.
Hhich of the foliowing deas noi apply io matier or energy?

A. The sun is the witimate scurce of energy for most organisms
B. Matter is composed of small uniis called atoms

C. latter cannot be transformed into energy

D. Electricity, heat, and 1light are forms of energy

E. Energy ray be measured in units called calories

On the basis of the gcnes they possess, which of the following catile
would be most closeiy relaied?

A. Sire and daughter

B. Identical twin calves
C. D2m and daughter

D. Dam and sire

B. Sire and son

Ween two different breeds of purebred animals are crossed or mated
to each cother, the resulting offspring is:

A. Usuzlly deformed and inferior to the purebred yarents

B. Usually supzrior and more vigorous than cither Turebred rarent

C. Complietely unlike either parent in phenotype and genotype

D. Genrally sterile

E. A combination of dominant genes and recessive genes which have
little effect on the offspring




Test on
PRINCIPLES OF MECHANXICS

Thomas J. Lyons and Roland Peterson
University of Nebraska
Lincoln, Nebraska

1. Heat can do mechanical work by passing frem a region of:

a. high enexrgy to one of low energy
b. low temperature to one of high temperature
c. low energy to one of hign energy
d. large area to one of small area
e. high temperature to one of low temperature

2. Which of the following statements is correct for both 2 stroke
cycle and 4 stroke cycle eangines?

a. valve placement is the same

b. revolutiors per cycle are the same

c. compression and power strokes are the same
d. exhaust and intake strokes are the same

e. compression and intake strckes are the same

3. During the compression stroke of an engine the temperature rises
because:

a. the spark plug provides heat

b. the fuel-air mixture is ignited

c. of the increased friction of the pistons

d. pressure is increased in the cylinder

e. hot gases are being moved out of the cylinder

4. 1In an internzi combustion engine the relationship between the
volume of gas in the cylinder at the bottom of the intake stroke
to the volume of gas in the cylinder at the top of the compression

stroke is referred to as:

a. the bore-stroke relationship
b. the piston displacement

c. the compression ratio

d. the stroke of the piston

e. the temperature gradient

Pre-ignition or knocking in a gasoline engine is caused by:

Lh]

a. impurities in the fuel

b. too low an octane rating

c. oil fouled spark plugs

d. too low a cetane rating.

e. too high an octane rating




O ——

3.

L,

5e

A fixed cost r=fers o an

S
b-
Ce
d.
S,

The

TEST GH
ACRICULTURAL BATAGEERN LD MRFZTING PRTNICTPLES
1eo Harwili, Roland Peterson and Darrell Siekman
University of Hebrasks
Lincoln, Hebraska

tem such as:

depreciation,
fuel,

seed,

izbor,
fertiiizer,

prices a farmer pays for machinery, supplies 2nd materials remein

more stable than the procducts he sells, Thus, the farmeris purckasing
pover fiuctuates a2 great deai, This has resuiied iz tre establishment
of a base price referred o &s:

2,
b.
Cs
d,
€,

futures,

parity,

net inceze,

cost price sgueeze,
veritical integration.

?fter cbtaining a farm, either by purchase or renizi, 2 fzrmer shoulid
Zive primary considei1aticn to:

-
~ v

o
d.
e.

j\l
°

@ 0 o
e % »

.

purchasing additional eguipment,

cbiaining a source of credit for cperaiing exXpenses.
purchasing livestock for the utilizztion of hayiand.
determining fertilizer needs cf the famm,

making an inventory cf the farm situation,

of the primary advantages of specizlization in farming is:
the Tull use of technological developmenis in producing an
low costs,

the _reater use of labor,

the most effective use of ferm machinery

the most effective use of lani resources.

the new development in storage equipment 2lliowing the farmer
to take advantage of high prices.

(B0

tem at

price established for a farm commodity is basically determined by:
goverrment price suppori programs.

the food situation in foreign countries,

the supply and demand for the product,

the desires of consumers in a particular ccmmunity.

the costs of producing the product.
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2 persnpiz? plani:

is = shkort-iived plant.

b. has z iife cyele that tekes place within ose growing ssaeom.
c. Coes net noreily bloom until the seccnd seascn aiter he seed is grown.
d. lives from Fear to year with varying discming Feriods,

e. reguires Lwo growing sSeasons Lo compleie the iife cycle.

[
H
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e precess by vhich legume bacteria converis iree gasesus nitrogen T
$he 2ir inic availatie nitrogen is Imown as:

a, ommonificaticn.

b. sw¥abiosis.

c. nitrogen fixetion.

é. mnitrifizsiion.

e, adAngcuigticn.

Food mammfacture is a primary function of the:
a. root,
b. 1=af.
¢c. sitom.
4, mnutrients in
e, 3seed.

he soili.

The growih of a new plant frcz the seed is caiied:
a., Zfertilizs¥ica.

b. reproduciion.

c. germinztion.

d. pcliination.

e, seif-poiiinaiion.

A rhizome is a{n):

a. underground siem.
?. 1deaf.

¢, root hair.

d. TooO%.

€. baciteria.

The process of oxidation is most clesely associzted with:
a. photosynthesis.

b. digestion.

c. fertilization.

d. tramspiration.

e. respiration.

The pasturing of wheat:

a. may cause an excessive amount of lodging before harvesit time.
b. wiil usually increase the wheal yields.

c. may cause trampling damege to the wheat if the soil is wel.
d. should be limited to the stubbie after harvest.

e. is limited to the spring varieties.

The mein advaniage of grain sorghum over corn is its:
a, dincreased feed value.

b. betier standabiliity.

c. need for less nutrients.

d. ability to survive when planted earlier than corn.
e. drought resistant qualities.




b Vi o w b i, w..ik.ﬁ_’d

& BN L W Rl ket b g SRR AT R . L rey R W (BAEL

el TR L TN

.

3

bs

3 Proparsd oy
K ; oy

\'

Thomzs J. Iyons, . Ecward Henderson, #lsn £, Hehler
Bosert . Zason, ¥, Cerfield ¥clreighi, and Roiend L,

-
e

erecn

e

e The Hebraska Agriculitural Education Project
3 Fepariment of fgrizsuiturai Fducation

University of Nebraska igricultural Experiment Stetion
2 H. #H. Kramer, Direcior ¥, F. Froiik, Dean
- Iincoin, Hebraska, 1966




‘l"m

\J'
)

7-

Afte a.__ “eguL.zfer, hose and torch conneciicons on an oxyzceiylene welding
ouiiit have besn correcily made ihe firsi siep in preraraiicn fer _3.gntmg
the torch is o close ﬂze ;eﬂﬁ,:..,or valves cn boih ihe oxygen and zceiyiens
ianks, %The next step is Io:

1ight the Torch.,

cpes the reguizior vaives,

cpen the cxXygen ant aceiyliene oyiirders valves.

zest for lszks.

Tignien the valve packing nut orn thz acetyiene cylirnder,

0o o

)

¥Hl.ick one cf the follcwing dnds of flzmes is used for welding cast iron
with the oxyacsiyiene forch?

2. Gxidizing flzzme

5, Heutrzl fizme

¢, 2xX flsze

d, 3x fizms

2. 23 fizme

Tie method of joining Tuwo pieces of ircn with an arc weider is mown as:
. Soidering
. Drzzing

which one of the fcilowing iois of luxber contzin exacily 16 toard feet?
a. 1 piece 1" x & x 1!

b. 3 pigces LY x 4% x B®

c. 12 pisces 1% x i2® x 16?

4. & pieces 2% x-2¢ x 4

e, 1 pisce 2® x 8" x 121

\

Indicale which of ihe following civcular saw plades is holiow ground.
2. Zross cut

bq ?._!.ﬂ.'.'
c. BRip
d. eral purpcse

:1
e, ?J:ﬁecd

bty

the five iKinds ©
ze used in:
2. preparing a jeinit for giuing.
b, smeothing against the grain of the mosd,
c. <smoothking z concave surface,
&, smootiing the face of 2 board.
e. smoothing ithe end of z board.

hend pilanes used in cerpeniry the block piane should

iron boif is to file or gring off any

a. selpct the proper size tap.

b. plece ine izp sguarely on the bolit and apply pressure evenly on the

tep as it is turned to gzt the threads started.

c. select the proper size die.

d, turn the die back and forth sii ghtly while cutiing threads tc allow the
metzl chips to fall out.

e. ezppiy cutting oil.
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i. A pedigree of any animal is essentizily:

2. a record of perforzance.

b. a record of its ancssiry.

c. & rescord of poiency.

d. &2 record of show ring winnings
e. a record of producticn.

2. The gestation pericd is:
a. the length of time the mother is giwving milk,
b. tke time at which ecncepiion cccurs.
c. the time from concepiion until tke oifspring is born.
d. the periocd when the femaie will receive the male arnd the zci of mziing
: occurs.
e. the time when the mother goes into lzbor until the offspring is bora.

5. 7The largesi stomach compartmenits in cattle is ine:
: 2. caecun.

b. rumen.

C. cmasud.

d. abomasum.
q e. reticulum.

L. A sudden verisiicn which is later passed on through interitance and
resullis from changes in a gene or genes is called:
3 2. impurity.
b. mutation.
c. chromosome linkage.
d. dwarfism.
e. heterzygosily-

5. 1In artificiel insemination the primary reason for freezing sperm is to:
a. synchronize nating with ovulation.
b. slow metabolism whichk meintains feriility.
c. Iincrease the number of females That might be inseminzied.
d. dinsure conception.
e. make handling easier.

6. 4 livestock producer may expand the merits of a top quality sire and
prevent spreading of certain reproductive diseases by:
2. careful selection.
b. purchasing oniy proven sires.
c. artificial insemination.
d. using only Scieniific Pathogen Free (SPF) animals.
e. purchasing only from reputable breeders.

7. In animal breeding the simplest unit of inheritance is called a:
a. chromoscme.
b. sperm.
c. ovum.
d. zygote.
e. gene.
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i. The price of 2 product or an item is determined by:
2. 1ihe level cf produciion costs.
D. tThe profii mergin established by the retaiier.
; c. ihe materizl needs of the consumers.
3 d. the supply of products znd the demand for the product.
3 e. the size of business and volume of szies.

2. Uhat merkeling agency recsives a perceniage of the gross recsipts for
preparing ard seiling e product for the producer?
2. QComnission firm.

* b. %holesaier. .
3 c. Brekerage fiym.

d. dJobber.

e. Buyer.

3. A major reason for ithe sezson2l variation in hog prices is:

2. government suppori prices are higher scme months than others.

b. thal during some seasons large quzanitities of pork are shipped overseas.
; c. the number of hogs markeied per month varies more than the amount of

pork desired by consumers at a given price.

that there has been 2 decrease in the per capitz consumpiion of pork
over the past 20 years. .

e. that there ars fewer hogs in the country today.

L
o)
[ )

T DTS

L. The reason cattie grading high choice to prime receive 2 high price is
dus to the fact that:
a. the higher grades of cattle are fed a better ration, hence the meat
is more nutritious.
b. the higher grades of czttle have less waste.
c. the higher grades of cattle produce carcasses which shrink less.
d. the supply of higher grades of cattle is extremely limited.
e. the higher grades of caitle yield more valusble retail cuis.

5. The Packers and Stocky-rds Aci wes enacted as a2 marketing regulation %o:
2. prevent farmers from selling animals with large amcunts of fill.
b. preveni packers from engeging in unfair practices which would affect
market prices.
c. prevent packers from raising livestock in their ovm feedlots.
3 d. prevent farmers from pickeiing the livestock market.
3 e. protect the packers from unfair practices of transportaticn ccmpanies.

6. Vhat effect has the governmenl price support program had on the grain
market?
a. Has caused prices to gradually decline.
b. Has tended to hold prices doun.
c. Has resulited in an increase in "futures" trading.
4. Has been an effective control on production.
e. Has had a stabilizing effect on the prices.

jote
(/7]
*'e

7- A marketing service which influences prices by controlling supply
2 a. processing.
' b. grading.
c. transportation.
d. assembling.
e. storage.
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) en & farm or ranch
) in the open couniry btut noi on a farm or ranch
) in a viilage or iown

el

2. The cccupation I pian to folicwr afier I compiele my education is:
{if unceriain, indicate the job you think you will foliow)

] (Descrite the type of work you plan to do)

e zimeunt of education I plan ito gst is:

} less than a high school diploma

) high school diploma

) irade or businsss school

} junior coliege or scme cniliege

) bachelorfs degree from z universiiy or L year college

) master's degree
) degree necessary to be a2 doctor, lawyer, deniisi or veterinarian
) Ph.D. or E4.D.
} other (specify)

P A RN e, i e, e, g, ey )5:'

4. 1If I were absolutely free to go inio any ¥kind of work I wanted, my
choice would be
{Describe the type of work you wouid do)

3
=

5. If I were compleiely free (conditions such as family approval, enough
money, and adeguate ability) to get as much education as I wanted, I
would want:

j less than 2 high school diplome

) high school dipioma

trade or business school

junior college or scme college

bacheior's degrees from & universiiy or 4 year college

master's degree

degree necessary to be a2 doctor, dentist, lawyer, or veterinarian

Ph.D. or Ed.D.

other (specify)

PN AU NN TN RN e A g g
S Nt S Nt N N N
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¥y fetherts {guardian's) occugziion is (or i2s, if dead or rsiired

Sun?

(Describe the kind of work he does or did)

If my father is a farmer or rancher he is primarily engaged in:
{( ) famming

( ) ranching

How many acres dces my father

ovn
rent (rent from someone)
operate

¥y father®s edacation consists of:
{ ) less than 8 grades

{ ) 8 grades

( ) 9-11 grades

{ ) 12 grades (high school diplcma)

( )t ade or business school

{ ) junior college or scme college

( ) b chelor's degree from & university or L year college

( ) graduate or professional work beycnd the bacheloris degree
¥y mother's education consisis of:

less than 8 grades

8 grades

©-11 grades

12 grades (high school diplomz)

trade or business schiool

junior college or scme college

bachelorts degree from universiiy or 4 year college
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- Identification
ATTITUDE SCALE
This scale has been prepared so thai you can indicate how you feel zboui

this class. PIEASE RESPOND TO EVERY ITEM. 1In each case, drew a2 circle around
the leiier which represenis your own reaciion as follows:

SA if you strongiy agree with the siatement

A if you agree bui noit strongly so

N if vou are neutral or undecidsd

D if you disagree bui noi sirongly so

SD if you strongly disasgree with the stzaiement

Remember, the only correci answer is the one which actually represenis
how ycou feel aboui this ciass.

i. ¥y attitude about the meihods used in teaching this

course can be described as "satisfactory®............. SA A ¥ D 5B
2. 1Increasing the contact beiween teacher and students
would improve This clesS....cc.ceececccccccccccccccccns S&L A X D 5D
3. I like the way ihis class is taught.....cce0cccceecee. sS4 &4 ¥ D S5
L., The unimportant topics in this class have been given
too much Time...ccveeecccrececcccccccococccans veeee-e. S A ¥ D SD
5. I cemmot see any advantage for this method of
teaching over any other methods.......cccvveenecnen.. SA A ¥ D 35D
é. Uy highest expectations have been exceeded in this
ClaSS.ccecsecccccccns eecceeccecsseccsoscasscaccccncsons SA A ¥ D 3D
7. The method of teaching this class works well for scme
students but not for others.-.......cccceccceeae... ... 54 A #H D 5D
8. The rate of presenting material in this class is
TO0 T2STeeeeeeeesesacssasoessscsacsesasssssasscssaccsss S84 A N D SD
9., I am happy that the method of ueach:mo this class
WAS USEA..veveoccecccocooosscsssocasccsassasasssccccss S4 A H D SD
10. My feeling about this ciass is one of disappoiniment.. SA A K D SD
11. This class gives me real enthusiasm for the study of
This SUDJECL.ceeecececeecevsecncccacccccsacccaccccanss SA A N D SD
12. 1 already know the material in this class yet the
method of instruction forces me to spend time on it... SA A N D 3D
13. 411 other classes should be taught by the same meihod
used in this clasS..ccccececceecns fececcecsesesasaccsns S8 A N D 5D
1L. There is not as much student participation in this
clzss as there should be...ceeececcccccccccccccccaccne SA AN D SD
15. The progress of the class is delayed because of the
teaching methed used.....cccceveverenn. Cecsscsccsvsocns S84 A N D SD
16. Because of the method used in this class the material
stays with Me..cceveveeecececeecacecccececccccacaacss SA A N D SD
: 17. I have learned more in this class than I expected
2 0 1@ATN . e evveecocecccocsssssossssssencssssasssscanss S4 A N D SD
18. As far as freedom is concerned, the method of
: instruction in this class doesn't give me enough...... SA&"A N D SD
N 19. The teaching method in this class gives me a feeling
, 2 OF ENthUSIAS . e v vececocsacccoooccccscsosacscscscscssanens SA A N D SD
: 20. The method of instruction used in this cliass needs &
lot of improvement.....cecececececescccccecccccacccans SA A H D SD
There is good organization of subject matter in this
ClaSS.eeeecoeacsoacnocasssccssacsssac-ossscsssscssccses SA A BN D 3D
This class is not as good as I had hoped it would be.. S& A N D SD
In this class I have not had a chance to go back over
the material......ccceevcevcreccncancns cececcccccccns SA A N D SD
I am interested in the coment of this class.......... S& A N D SD
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FOREYHORD

This Handbook has been prepared expressly for use in a study
entitled “An Experimental Evaluation of Approaches to Preparing
High School Students for Agricultural Occupations Other Than
Farping”, which is being coanducted by the Departzent of Agri-
cuitural Education, Agricultural Experiment Stationm, College of
Agriculiture and Home Economics, University of Nebraska in coop-
erztion with the State Board for Vecational Education, State of
Nebraska. ©One par:t of the study deals with curriculum organi-
zation of vocatiomal agricuiiure instruction. Specifically, it
is desired to compare imsiruction based on the principies uader-
lying agriculture with instruction based om the activities of
agricultural workers. The immediate point of interest is to
determine which plan of imstructional organizatiom is most effec-
tive in preparing high school students for entry into off-farm
agricultural occupations.

In light of the extensive pioneering work which was con-
ducted in California, at the University of Califorepia at Davis,
financed by a grant from the National Defense Education Act, it
seemed appropriate that the instruction organized around the
principles of agriculture be based on the publication Biological
Principles in Agriculture which was prepared by Sidaey S.
Sutheriand, Professor of Agricultural Educationm, University of
California, Davis, and W. Earl Sams, Coamsultant, Bureau of
Secondary Zducation, California State Department of Education,
and nublished by the Califcornia State Department of Education.
Professor Sutherland served zs ¢onsultant to the Nebraska project,
and indicated a2 number of suggestions and additioms which have
been incorporated inte this Handbook. The Handbook, therefore,
i< an example of an adaptation of the California materials for
ds2 in another s:iate, and those of us associated with the
Nebraska project desire to express our deepest appreciation and
gratitude not only for the California materials,per se, but also
for the permission to adapt these materials for use in Nebraska

schools.

In addition to expressing appreciation to Messrs. Sutherland
and Sams for the basic framework of this publicationm, it is
appropriate that recognition be giver to Dr. John K. Coster,
North Carclina State University, who served as project director
when the criginal publication entitled "ijfe Science Principles
Applied In Agriculture® was developed. Acknowledgement is due
the Nebraska teachers of Vocational Agriculture who suggested
the changes appearing in this publicationm, namely:

James Osborn Stanley Elsen Leon Duenk
Irving Wedeking Jess Vetter Jr. Donald Blecha
Thomas Mattson Haydn Owens James Boyle
James Kent Don Tapley Donovan Benson
Edward Stich Sidney Borcher Ted Ward

Special thanks is alsc due to Mr. Dale Zikmund, Research
Assistant, and Mr. Darreil Siekman, Graduate Assistant, for their
efforts in helping revise and develop the materials in this

publication.
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PREFACE

Agricuiture is largely applied biology, the science of living
organisms. The plant and animal sciences must be considered
ipportant agricultural sciences. Therefore, the plant and
snimal sciences and a portiom of soil formation which aids im
the support of life are jncluded in this teaching guide.

it has long been accepted that sprinciples should be
taught with applicatiocns™; that teaching is most effective
when these two important kinds of content are presented in the
closest possible relationship with each other.

The "principle® approach lends itself to instruction for
anderstandings, essential to the ability to make approprizate
appiicatioms.

This guide is an aid in nelping teachers relate daily
occurrences in agriculture to biological science principlies
which govern conmon Gay-to-day experiences. Thus, the decision
was made to develop teaching materials around biological
science principles and their application to agriculture.

Each teaching unit herein is based on a biological (animal
and plant) or soil science principle that has important ap-
plications to agriculture. Onitted, because they have limited
importance to agriculture, are the areas of human physiology,
flowerless piants, and spvertebrate zoology, usually studied
jn a typical high-school biology course.
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TERMINOLCGY

The question may be asked, "What is a principle and how do
principles 4differ from a comcept, a rule or a fact?" According
te Satherland and Sams,

"A Principle is a fundamental truth, a law of conduct,
that has general applications and is a basis for actiom.
It is a generalization based on facts and or elements
of "likeness"™ common to a number of situations. Since
a principle is a gemeralization, there are sometimes
minor exceptions to it, but it-still has general appli-
cation."*

The following statements are a comparison of a principle
with a rule, a fact, a concept, or a law.

A rule is a specific direction or regulation for action,
and is generally based upon a principle or principles.

A fact simply states something that actually exists or
has been done.

A concept is a gemeralization made by an individuai. It
is an idea, a2 mental image based upom an understanding of all
that is associated with or suggested by a term.

A law is a generaiization tha%, so far #s it is known, 1is

invariable under given conditions.

1Sidney S. Sutherland and ¥W. Earl Sams, Biological Primciples

{=ds
fos

Agriculture, California State Department of Education and
University of California, Davis, California, 1963, p.2.

21bid., pp. 2-3.
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BASIC ANIMAL, PLANT, AND SOIL SCIENCE PRINCIPLES

Matter and Energy

All things, living and non-living, are either matter or energy,
or a combination of matter and eanergy.

Living vs. Non-Living Matter .

>

All living things are composed of protoplasm and carry on the
1ife processes of reproduction, nutrition, and irritability
or respond to stimuli.

Soil Formation

In géneral, parent material for the development of soils is
formed through the physical disintegration and chemical
decomposition of rock particles.

Diffusion and Osmosis

Life depends on-the fact that-materials tend, in general, to
nove from an area of low concentration. . ’

Genetics

All organisms resemble and differ from their pérehts to a
dggree-ﬂhét ﬁepénds on the interaction and/or segregation of
genes, environmental factors, and the occurrence of mutations.

Reproduction

‘Living things are able to reproduce their.own kind from a

part of themselves. : -

Grewth o _ .
Grbwth takes place over extended periods- only when the rate
of synthesis- of protoplasm exceeds the rate of protoplasmic

degradation. . . .

Movement of Substances in Liwving Organisms

Kil_dfgaﬁism% depend to various degrees on a system.by which
nutrients, oxygen, -and regulatory secretions are distributed

"in the organisms, ahd the waste -products of metabolism are

removed. In higher organisms this same system is alsc used
in regulating body temperature and preventing and controlling

disease.

5,

Cldssification =~ * -~ ' - -+ .. . coLT S

"Living- organisms’ areclassified on the basis of similarity of

structure and function. -

The greater the similarity of any two organisms the closer the
relationship.




10. Photosynthesis

Life on earth, both piaat aad animal, depends on photosyn-
thesis, the process by which planis use energy from the sum

in manufacturing food.

(L)
(L)

. Transpiration -

All plants transpire. Whenever the uptake of water by ‘the
roots is siower than the rate of transpiration, wilting will
occur. The severity of damage, if any, will depend on the
kind of plant, the state of growth and the duration of the
condition. .

12. Plant Nutrition aad Organic Cycles

A plant's 2bility to attain maxinum growth, development, and
maintenance is directly related to the availability of all the
essential nutrients, provided other environmental factors are
favorable.

All plant and animal life is dependent upom cycles in which
quantities of certair essential elements-are kept in constant
circulation among plants, animals, soil, air, and water, and
are used over and over.

13. Regulators of Plant Growth and Development

Ali living things require specialized-chemical substances to
regulate the life processes necessary for growth and development.

14. Germination of Seeds

Viable seeds germinate when conditions of dormancy are sat-
jsfied and environmental conditions are favorable. :

15. Animal Nutrition and Digestion

The benefit an organism derives from its food is dependent
upon the composition and nutritive value of the food,- and the
ability of the organism to utilize this.

16. Skeletal and Muscular Systems

Most animals require a skeleton of bomes. to support, shape

and protect the animal's body. Motion is an important activity
of the body and is brought about by the contraction of con-
nection or muscles. -

17. Animals Nervous System

In higher animals the activities of the various body parts are
coordinated with each other and are capable of responding to
changes in the environment, -sometimes with the benefit of .
being able to profit from previous experience.




18. Farm Animals Integument

E An animal is aseparated from its enviromment by a living
envelope which covers the body and buffers the living
protoplasm from dryimg, injury, infectious organisms and
aids in body temperature regulationmn.

19. Respiration

All organisms derive the energy required for activities from
the oxidation of simple foods within their protoplasm. The
rate of energy release depends omn internal and externzal factors
that create the need for energy.

20. Excretion and Secretion

. In organisms thz end products of metabolism, water, carbon

3 dioxide, and nitrogenous compounds arc eithezr stored in the

4 cells as insoluble crystals or are elininated in solution by

3 ditfusion or osmosis (excretion). Certain cells cf the body
may also release substances for the benefit of the organism
(secretionj.

21. Endocrine Systen

A1l vertebrate animals have endocrine glands that secrete
special chemical substances capable of regulating the 1life
processes of the crganism.

22. Irritability and Tropisms

All living organisms have the ability to respond to stimuli
in some fashiomn.

23. Pathology

] All living organisms are subject to malfunctions from exterior
: or interior causes. If the malfunction is within the

: homeostatic limits of the organism, it survives in the
diseased condition, or recovers. If the malfunction goes
beyond these limits, death results.

(Sub-Principle:)

All living organisms have parasites capable of affecting their
1ife processes to a degree that depends on the susceptibility
of the host, the environment, and the nature of the parasite.

24. Ecology

In a changing environment, living organisms can survive oaly
through adaptation and/or migration. Each species of 1living
organisms has a range for each physical condition outside of

which it cannot survive.
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IRTRODGCTION

The material in this pubiication ma2y be taught in a variety
of methods. A method ef teaching will be suggested to provide
teachers with z guide im presenting this material.

The material presented im each principie unit is categorized
as follows: (1) principle, (2) objectives, (3) applicationm to
2griculture, (4) demonstrations, experiments, problems, (5)
definitions and facts, and (6) referemces. An inductive approach
seens to be the most effective way of introducing the wunit
covered by the principle and/or priacipies. The key to inductive
teaching is the withholding of any statement conceraing the prin-
ciple until the students have had aa opportunity to obserwve,
stady and consider several instances whick relate to the prin-
ciple. The teacher should provide instances for discovery of
the principle through the use of demonstrations, experiments
and probliens presented by the teacher, students or field ob-
servations. Befeore introducing each demonstration, experiment
or problem the students shouléd be asked, "What will happen?”
and "“ithy does this occur?” The answrr to these questions will
eventually lead students to the discovery of the uanderiying
principle. At this point, a deductive approach shouid be used
to take the students from the Xnowm situation to its application
to agriculture through the use of various problem solving and
discussion techniques.

An example of the preceding procedure may be illustrated
using the unit or principle areza on “Diffusion aand Gsmosis”.
The suggested experiment may be “G" in which students may ob-
serve water movement through soii. A number 5f situations such
as a layer of clay, a layer of sand, and a iayer of gravel =zre
intended to show how water moves f£rom an area of high concen-
tration to am area of low coancentration depending upon. a number
of factors present im the soii. This is an cbserved effect and
students should be asked why the water moves im a particular
pattern. Eventually students will suggest or discover the
phenomenon that water is moving from an zrea of high concentration
to an area of low concentration. It is then an easy step for the
teacher to reveal the primciple of diffusion and osmosis which
states "Life depexds on the fact thsat materizls tend, in
general, to move from an zrea of high concentration to am area
of low concentration®. On the basis of this discovery, students
may be directed to make zgricultural appiications. The factors
involved in irrigation, methods of irrigation, irrigating pro-
cedures, problems of fertilizer placement, and problems 0%
transplanting plants all become applications of tke principie
of diffusion.

-Through this process, students have discovered the.underiyiag

principle inductively and have deductiveiy applied the principle

to real life situations. The studeant ic made a2ware of the
relationship between diffusion and osmosis and problems imn
irrigation and transplanting. The £following cutline is suggestecd
as a guide or procedure for teaching vocational agriculiture using
the principles approach:

* ™
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Preblen: What procedure should we foilow in teaching vocational
agriculture using the principles appreach?

B LRSSk AL LELARR S ¢ £ FLA J 2 3 4 T 5y 2 .19 IK

: Steps ' ; - Key Points

{ 1. Introduce the principle by having a. Recall situations im

? students observe or experiment with production agricclture i:
kngwn situations and/or probleas. regard to the prirnciple.

b. Teacher and/or students
- conduct experiments.
.o c. Teacher conducts a
- - : : dezonstration.
- d. Teacher presents problems
- .- e. This is part IV of each
' unit outlime. i
- SETI f. WHWithhold any statement
‘ : . concerning the principle.

-
- -

2. Reveal the principle. a. Draw conclusions from the
: - students that each demon-
stration has something
Similar L. 2

: : R b. Have studesits write.down
: .o - - their reasons why .they
- o . fecl a sztuatlon is
s€curring. - - -
c. Suvmmarize the observatlon
- . A Iy statiag the principle.
- T d. Give students the
£ - definition” ofsthe
- : pr1nc1p-,. S .-
3. Teach the facts and definitions .. a.. The £facts provide the-
regarding the prxinciple. . - - students a background-
) S .o about the principle..
- R L , . "b. Facts and definitions
N .- .:..."®will aid in a further
- oL - - : - understanding of the
T ‘ . p-znc1p1e. .o :
R : . Facts and definitions
. I . should be mimeographed
o e - and presented 3s.a .handoi
e T PR ) .. to the students. -
cooE. S see T a1 .- . . -d4. A swmall or large group
’ St e PR i discussion technique -
o= T may also be used in‘ .
S T T - presenting the facts:
and definitions material.

-

-

4. Apply the principlie to agriculture. a. Teach the problems which
- - oo Sl relate tO'prodﬁction -and
- S S : off-farnm agr;cuzyure'
SR SRR bus1nesses.x an D e
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b. Provide shop, laboratory,
classroon or field trip
obsezvation situations in
presenting the knowledge
and skili needed by
students in relation to
the priacinle.

c. Use viswvais or any type
of learning resource
media or material to
effectively »rovide
students with the
agricultural krowledge
and skill.

d. The problem-solving
method of teaching is
an effective methoc of
making the applications
to agriculture.

g
E
3
s
3
-
=
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: G. Provide students with worksheets a. After the applications
' for review ané individualized study. have been completed
allow studeants to com-
plete the worksheets
for each principle.
b. Check the answers with
the teacher’s key.
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CATTER AND ERERGY

I. PRINCIPLE:
All things, 1iving and non-living, are eizher matter c-
energy, or a combinatien of matier and energy.

iI. CBJECTIVES:
A. To develop an understanding of the asscciation of matter
and energy as a basis for agriculture.

"ITi. APPLICATION TO AGRICULTURE:
Problems or Topics:
The following statements should be given to the student imn 2
classroonm discussion.

A. Matter and energy ate associated with animal feeding and
nutrition in that matter, in the form of feed materials
hay, corn, scybean meal, etc., are fed to livestock
producing energy in the znimzals’®’ body for growth, heat,
reproduction, maintenance and fattening.

B. Hatter zaad energy are associated with agricultural
producticn by afiecting plant growth. The energy from
the sun and matter in the form of soil nutrients resuit
in the growth of plamnt cells. Hutrients may be added
te a soil thus providing an increased amount of potential
energy for increased plant growtk and developrent.

€. Thus all things, living and nomn-1iving, are either mat._er
oxr energy and are the basis for the production of crops
and livestock.

D. Clay particles are positively charged ions and thus
attract nutrients cor elements that are negatively charged.

IV. DEHMONSTRATICNS, EXPERIMENTS, PRCBLEMS:

A. Grind a 3mall piece of meat very finely and place it
in a beaker partially filled with concentrated &C1.
What happened? #Why? (iiatter changed to energy -
This occurs when feed ingredients are fed to livestock.)
In the process of change, heat is produced. Allcw
students to touch beaker to feel the heat proeduced as
a result cf energy released.

B. Ask students to describe change which occurs whea a scoil
nutrient affects the growth of a liviang plant. ¥hat
change takes place? Ihy?

V. DEFINITIONS AND FACTS:

A. Atom: a unit composed of the folilowing fundamental
particles; protons which bear a positive charge.
electrons which bear a negative charge, and ncutrons
which bear no charge.
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£iectron: a2 negzcively charged particle.
Proton: a positively charged particle found in
the nuclei of atoems
. MNeutron: ar uacharged particle founé im the nuciei
cf atoms.
f. Molecule: a unit of matter consisting of two or more atomds
weld together in 2 covaleat bond.
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The struciure composed of atoms which share electroms, with
the result that 211 orbits have been satisfied such as
i the metlizane molecule shown above 1is referred to as 2

moclecule.

c. 1on: 2n atom which exhibits either a2 positive or 2 nega-
tive charge. It has lost cr gained electroms ané thus

has an electrical charge.

HMatter
1. Matter is elecirical im mnature.
2. Matter is composed of small ‘units called atoms.

a. Atoms are compcsed of findamental particles,
the mest well knowan c¢f which are protomns, which
bear a positive charge; eleciromns, which bear
a negative charge; and neutrons, which bear no
chaxge.

3. Matter is normally found in nature in molecular form

rather than in atomic form.
, 4. WMatter can be transformed into emnergy.
5 5. Matter can be measured by volume, weight, mass and

energy-.

gnergz

1. The sun is the ultimate source of energy for most
organisms.
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2. Energy can be stored in matter.

3. Energy canfot be creaicd or desiroyed, but cam be
transformed into matter, aasd ma2ttey iafo cmergy, in
an endisss chaia.

4, Chemical ckangss are sccompanied by enexrgy chaanges
(xespiraticn).

5. Electricity, heat, light are ferzs of energy.
6. Energy is measured in units callied calories ox in
H

units czlied B.T.0.°s.
Energy is reguired by ail iiviag thiangs for 2all

activities of 1ife.

State Department cof Education, Biological Primciples
rc, Superintendent of Public Iastruction, 1365.

Biolcgical Science Curriculum Study, #Holecules To Hen, Blue
Version, Houghton-Mifflin Company, Boston, #ass. 1363.

B8icicgical Science Curriculum Study, iiigh Schiool Biolegy,
Green Versicn, Rand McKally and Company, Chicage, I1i., 1963.
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ABILITIES: UNDERSTANDINGS:
To develop the Assign. To develop the
ability to: No. understanding of:
11 Identify retailing 3 i1 Types of retailing
activities- activities
12 Identify retailing 3 - 12 Types of retailing
functions functions
Business Procedures
13 Use sale-tickets- 4 13 Types of sale
tickets
14  Use c¢redit in-seliing 4 14 Types of credit in-
struments and credit
policies
15 Determine seliing - 4 15 ?rinciples of
prices merchandise pricing
16 Use business forms’ T4 16 Types of business
forps
17 Take inventory of 4 17 Types of stock
stock . inventories
183 Receive merchandise 4 18 Principles of re-
ceiving merchandise
1S Stock merchandise 4 19 Principies of stocking
’ merchandise
20 TUse a checkbook 5 .20,21 Types of cash and
expense records
21 Use a cashbook
22 Record imvoices 5 22 Types of purchases and
accounts payable records
23 Compute inventory 5 23 Typeé of inventory
recoris . records
24 Use stock control 5 24 Typeé of stock
recorids , -control records
25 Use an inceme statement 5 25 Content of inccme
' - statements
26 Use a balance sheet S 26 Coﬁtehts of balance

‘sheet
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Agricultural Supply, Szles and Service Occupations

Assignment

Sheet ¥No. 1
CAREER OPPORTUNITIES

Manv employment opportunities exist in the sales, supply and
mapagement area of agricultural business. The occupations in this
area are closely related to om-farm production , roblems. raining
in agriculture and busiiess is hnighly desirable for jndividuals who

enter these occupations.

The farmer more ané more buys goods and services from others
of the agribusiness team to help him with the production of food
and fiber. 1In the feed industry alone there are 6,000 manufactur-
ing plants aad 25,000 dealers who employ over 200,000 persoas.. Of
these employees 40,950 are required just to hzndle the job of feed

sales.

In looking forward to future jobs it is important to consider
the type of work you will be doing. To have job satisfaction it is
important to choose a career that you enjoy. If you have an in-
terest in agriculture and business, the chances of your success 1im
the sales, supply and management areas of agricultural business are

very favorable.

Assignment:

1. Read the reference listec below.
2. Answer the questions in the question manual and turn in

this assignment by .

Reference:

A. Hcover, Norman K. Handbook of Agricultural Occupations,
The Interstate Printers § Publishers, inc., Danville,
111. 1963. pp. 117-131

Suggested learning activities:

1. Visit several agricultural supply businesses in your
locail community and observe the different jobs that the

employees perform

2. 1Intervies several employees/in the sales and service areas
of the business and obtain the following informatiomn:

What functions they perform.

The years they have worked at their present job.
The wage each employee is being paid.

Their likes and dislikes about their work.

The amount of time they spend- on_ the job each day.
What special qualifications they pessess that makes
them qualified for their jobs,

7. What their career plans are and how they plan to
attain them.

a [ ]

Ch U B Y N
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Teachers Key
: Assignrment
- Workskeet No. 1

CAREER OPPORTUNITIES

True-False

1. T A-117 9. T A-123

2. F A-118 i0o. T A-~122

3. T A-119 1i. F A-126

4, F A-119 12. T A-176

5. T A-120 13. T A-125

6. T A-120 14, F A-128

7. T £-120 5. T A-128

8. F A-1231

Multiple Choice

1. c¢ the work involves a wide variety of activities A-117
2, d a college education is necessary for advancement A-120

Listing

1. 2. county store clerk
b. farm hardware and equipment store employee
c. feed mill emplioyese
d. farm cooperative service store employee
e. farm equipment and supplies salesman
£. truck driver for a feed mill or farmer ccoperative
g. truck driver for a rurzal gasoline and o0il distributor A-117

2. a. meke sales
b. keep records
c. take imventory
d. stock shelves
e. display produce
f. deliver orders ;
g. Jjanitorial duties ;
h. order from salesman
i. purchase produce from farmers A-118

3. a. 1ike meeting people
b. pleasing personaiity
c. trustworthy
d. willing to accept responsibility A-119




a.
b.
c.
d.
e.
f.

t

small hardware

small parts for implements

paints

hand tools

small power tools

garden tools -

»
nl
\

hc

sells feed to retail customers .
mixes and grinds feed

handles cash and credit traasesctions

performs some maintenance and clean-up duties

unloads cars; loads trucks, bandles sacks im s“orage and

processing
operates mixing and grinding machinery
delivers feed, keeps records A-121

calls on prospective buyers

conpletes sales arraage=ents

installs equipment or supervises its installation

services equipment, or sees that it is serviced

zalls on cestcmers and collects on accounts

responsible for exhibitions, and other forms of advertising A-126




Assignment
Worksheet No. 1

CAREER. OPPORTGNITIES

True-False

Directions: The following statements are either true or false. If
the statement is true, draw a circle around the ietier
up  §f it is false, draw a circle around the letter "F'.

-3
o

1. Farm supply businesses differ and there is considerable
overlap in the variety of items offered for sale.

T =® 2. Serviag as a clerk in z small store is a highly specialized
job.

T F 3. Horking relationships in a small store are close.
T ¥ &. Couatry stores usually have shorter hours than urban stores.

T F 5. Promotions of employees in a country store usually are
a result of the ¢rality of work performed, the desire to
assume responsibility, and interest in the business.

T F 6. Employees in a hardware store should have a knowledge of
the uses of a wide variety of farm supplies.

T F 7. Enmploymeat in a form hardware and equipment store is usually
steady and pleasant.

T ¥ 8. The work of the feed mill employee has little variationm.

T F 9. The feed mill employee should like working with machinery,
and possess good health and a strong body.

T F 10. The grinding and mixing phase of feed mill employment
requires a tolerance of dust,

T P 11. Persons with physical handicaps should not consider farm
sales positions.

T F 12. Parm experience aids the sales person in talking with
custoners.

T F 13. A farm supply employee who desires advancement should make
an attempt to attend evening classes if possible.

T P 14. A truck driver for farm supply businesses spends all his
time hauling supplies.
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T ¥ 15. The truck dirver shsild enjoy working with farm people and
be able to do consideralic ifting.

¥ultinle Choice

Directions: In the space at the left of each statement, write the letter
of the item which will provide the correct amswer to
complete the statemeat.

1. A comzon characteristic of all farm supply occupations is
that:
a. they 211 sell feed
b. they 211 sell fertilizers
c. the work involves a wide variety of activities
d. they all require a knowledge of mechanics

2. Which of the following does not periaia to farm supply

occupations:

a. the hours are regular and the ecployment is steady

b. a background of high school agriculture and business
is beneficial

c. all jobs require a knowledge of a wide variety of
supplies

d. a college education is necessary for advancement

Listing

Directions: List the items called for in each of the following. Select
your answers carefully.

1. List some of the common szies, supply and management occupations:

a.
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2. The clerk in a smeil store will ordinarily perforn some of the
foliowing activifies:

a. f.
0. g.
c. h.
d. i.
€.

: 3. The sales person in a ccuntry sStore should possess the foiicwing
personsl gqualities:

] a.
b.
Ce
d.

4. Employees in a farm hardware and equipment store should have a
knowledge of the following items:

a. d.
b. e.
Ce. f.
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~he farm equipment and supplies calesnen useally perfores tke

foliowing activities:
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TO TIE STUDEXRT

The discussion questions im tkis publication have been
developed to supplement the material presented in the publi-
cation entitlec¢ "Principles In Animal, Plant and Soil Science’.

This pubiication consists of a variety of cuestions which
are designed to briefly summarize the materials presented in
each principle area. The questions are of a discussion type,
nultiple canice, true ané false or completion. These questions
attempt to emphasize the important points coveredé im each prianciple
area. Upon completion of the guestions, the student should have a
rather complete resume of the information pertainings to animal,
plant and soil science.

1~

fads joln

The gquestions may be answered by ¥

ting directly in this
publication or by placing answers on ad ion

ditional sheets of paper.

It is recommended that each section of tkis publication be
completed after the ertire principle area has been discussed
and practical applications have been made by the teacher and
students in the classroom and shop.




Assignment
Yorksheet No. 1

HATTER AND ENERGY

Assignment:
i. Review your class notes.
2. Review the following references.
3. Answer the following questioms.
References:
1. Class notes
2. Biological Science Curriculum Study, Molecules To Mam, Blue Version,
Houghton-Mifflin Co., Boston, Mass., 1963, pp. 87-94
3. Biological Science Curriculum Study, High School Biology, Green

Version, Rand-McNally Co., Chicago, I111., 1963, pp. 7-15

Discussion Questions:

1.

What is the principle of matter and energy?

What change occurs when feed is consumed by livestock?

What change occurs when fertilizer is taken into a plant?

Give 3 examples of living matter.

1. 2. 3.

Give 3 examples of non-living matter.

1. - 2. 3.

Matter is composed of small units called ' .
These units are composed of fundamental particles called ’
which are positively charged; which are
negatively charged; and which bear no charge.

Under certain conditions, may be removed from

or added to an atom, giving it a positive or a negative charge.
These particles revolve about the nucleus in shells.
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10.

11.

An atom which is either positively charged or negatively charged
is called an .

Atoms which share electrons, with the result thet all orbits
have been filled, are called .

The js the ultimate or beginning source cf
energy for most organisms.

Anhydrous ammonia will not Jleach out of the soil because it 1is
charged ion and clay particles are

charged.

a




Assignment
Horksheet No. 2

LIVING MATTER
vSs.
NON-LIVING ZATTER

Assigonment:
1. Review your class notes.
2. Rewiew the following references.
3. Answer the foliowing guestions.
References:
1. Class notes
2. Biological Science Curriculum Study, High School Biology, Green
Version, Rand-McNally, Chicago, X1linois, 1963, pp. 377-409
3. Hughes, Harold D., and others, Crop Production Principles and

&4.

Practice, The Maclfillan Company, pp. 66-7
Wiison, 8. X. aad A. C. Richer, Producing Farm Crops, The Interstate

Printers and Publishers, Danville, I1linois, 1960, pp. 28 & 135

Discussion Questicns:

1.

What is the principle of non-living matter?

Non-living matter carries on most of the processes of living
matter except the process of .

¥hy do clay particles and anhydrous ammonia fertilizer have a
desirable relationship when placed together in the s0il?

Water continually alters its behavior by . and
List 5 examples of non-living matter.
Non-living matter will wove, expand, burn and will undergo chemical

changes. TorPF
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10.

11.

What is the principle of living matter?

List 3 main differences in plant and animal cells.

What is a cell?

What is the ultimate source of energy for most 1living organisms?

Cells differ in structure and function in order to carry on the
life processes. What are the functions of various cells?

Why do living organisms cells (1) differ in respomnse to stimulation
and (2) in abilities and capacities?
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TO THE TEACHER

This publication is désigned to assist the Vocational Agriculi-
ture teacher im checking the answers written by the students in the
publication entitled “Students Horkshezats On Principles In Animal,
Plant and Soil Science™.

The purpose of the student worksheet is to Drovide the student
an opportunity to review the material studied in each principal ares
The key to teaching agriculture with the basic underlying principle
approach is to allew the students to discover the basic underlying
primciple. Hence, the student worksheets should not be used until
the entire principle area has been corpleted. After students have
discovered the principle aand made appropriate anplications in anima3j
pPlant and soil sciemce, the worksheets will provice a review of the

principle area. Therefore, the worksheets on each principle area
should be given to the student one-at-a-time.

The teacher's key provides the answers for the questions on the

student worksheets. The key may be used by the teacher or student
to correct the answers.
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Ansver Xey
Assigament
Sheet Yo. 1

Ansyers:

1. All thinzs livine and non-living are either matter or energy, or
2 combinzation 0f matter and energy.

2. 1It is changed from matter to emergy.
3. 1t becomes usable by the plant and changes fro=m matter to energy.
4. 1. Corn plant {Green) 2. Cow 3. liog
5. 1. So0il 2. *ater 3. Ietal
6. atcms
proteas
electrons
neutrons
7. electrons
8. iomn
9. IHolecile

10. Sun

11. Poesitively
Hegatively
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FCREHORD

This handbeok is the fourth publication prepared expressedly for
use in a study entitled "An Experimental Evaluation of Approaches to
Preparing High School Studeats for Agricultural Occupatioas Cther
Than Farming”, which is being conducted by the Department of Agri-
cultural Educatiom, Agricultural Experiment Staticen, College of
Agriculture and Home Economics, University of Xebraska in cooperation
with the State Board for Vocational Education, State of Nebzaska.

One phase of the study deazls with curriculum organization of
vocational agriculture instruction. Specifically, it is desired to
compars instruction based on the principles underlying agriculture
with the instruction based on the activities of agricultural workers.
The immediate point of interest is to determine which plam of
instruction orgenization is most effective in preparing high scitool
students for entry into off-farm agricultural occupations.

The development of this publication included reconmendations
made by those in attendance at a conference on th= principles
approach to providing imstruction in vocational agriculture hLeld at
the Center for Leadership and Research Develcpment in Vocational and
Technical Education, Ohio State University, Columbus, Ohio on Aprii
27-28, 1966. Additional guidance as to the determination of the
specific principles and their content was given by Dr. Ralph Canada,
Professor of Agricultural Education, Colorado State Uriversity; Pr.
Forrest Bear, Department of Agricultural Enmgineering, University of
Minnesota; Sidney Sutherlamd, Professor of Agriucltural Education,
University of California, Davis: Professor #¥. Garfield ¥cCreight, .
Professor of Agricultural Educatioan, University of Nebraska; and
Professor Urban E. Wendorff, Professor of Agriculturazl Educatien
and Agricultural Engineering, University of Nebraska.

In addition to expressing appreciation of Messrs. - Canada,
Sutherland, Bear, McCreight, lWiendorff and those in attendance at the
Ohio Conference, it is appropriate that recongnition be given to
Roland L. Peterson, Research Associate, Department of Agricuitural
Education, University of Nebraska, who has been responsible fer the
organization and development of the content of the handbook.
Acknowledgement also is due Mr. Gary Day, Nebraska State Department
of Education, Science and Mathematics Consultant, who has served
as a consultant to Mr. Peterson; and Dr. John Coster, Director, Center ;
for the Study of Occupational Education, North Csrolina State :
University, who so ably directed this pahse of the project while
director of the total project at the University of Nebraska

Alan A. Kahler




PREFACE

The area of mechanics has a great deal of ipportance today
in the agricultural industry. Duriag the past fifty ycars one
of the greatest chamnges on the agricuitural scemne has -been the
mechanization of farms and farming operations. As machines have
replacéd 2nimzl and human power the investment ia machinery and
equipment has increascd. Today, investments in machinery and
equipment constitute a substantial portion of a farmer's total
investment in a farm business. Numerous businesses are manu-
facturing and servicing farm machinery so vital to the efficiency
of the American agriculturai industry. 4ith the growing import-
ance of mechanics to agriculture, it is appareant that students
preparing for careers in agriculture should be provided with a
background in mechanics as it applies to agriculture. With
constant changes in techmology, evidence seems to point to the
fact that students need a background in the basic underlying
principles waich remain fairly constant regardless of new
developments in machinery. Hence, this guide was developed to
aid tcachers in teaching basic underlying physical principles
and their application to agriculture. A long accepted fact is
that “principles should be taught with applications®; that
teaching is most cffective when thess two important kinds of
conteat are presented -in the closest pessible relationship with
each other. The *principle” approach lends itself to instruction
for understandings, essential to the ability to make appropriate
appiications. )

Ezch unit in this publication is bascd upon the most important
physical principles that have applications to agriculture. Numerous
physical principles were not included because it-was felt the
principles incliuded in this publication covered them to some extent
or they had only minor applications in areas of agriculture.

'

‘A review of materials in the area of physical principles
revealed that several initial efforts had been developed at the
University of California, Davis, uhder the direction of Dr. Orville
Thompson and Professor Sidney S. Sutherland. The efforts were in
the form of Masters of Education reports. Much credit is due to the
following men for initial development: Mr. ¥. G. Seargeant for a

. . report entitled "Physical Principles of Heat, Light, Electricity

- and Fluids in Motiom Applicable to Farm Mechanics," also to Mr.
Melvin J. Elkins and Mr. Sid Johnsor for a rcport entitled
“principles Taught in Agricultural Mechanics.” A great deal of
_credit is due to a panel of consultants who suggested principles,
anplications and demonstrations. These men also reviewed the
preliminary efforts of this publication. They are as follows:

Professor Forrest Bear - University of linnesota
Professor Ralph ¥W. Canada - Colorado State University
Professor 1. G. McCreight - University of Nebraska
Professor Sidney S. Sutherland - University of
California {Davis)
Professor U. E. ilendorff - University of Nebraska




Special recogrition is due Dr. - John X. Coster for his
helpfal suggestions in the early stages of the develonment
of this publicatiom, “'r. Gary Day of the ¥ebraska State
Depariment of Education for his assistance in reviewing
and sugcestinc changes in the develonnent of this csuide, and
te Professor U. E. VPendorif for providing lesson mnlan mater-
jals developed under his cuidance and leaders:ip.

The material was® taucht experimentally during the 1966-
67 school yeax in the following XNebraska schools:

Teacher School

James Osborn Arnold

Irvine *edeking Aurora

Thomas *attson Biue Hill

Xeal Zmith Clarkson

Edwarc Stich East Butler

Stanpley Elsen Perkins County (Grant)
-1 ~ Jess VYetter, Jr. Hemineford

llayden Owens Howells

Don Tapley liyanais

Sideny Borcher Newman Girove )

Leon LCeunk Georee X¥orris

Donalc¢ Blecha Osmond

James Boyle Superior

Donovan Zenson Syracuse

Ted Ward Verdiare

Also credit is due the following “finnesota Vocatiomnal
Agriculture Teachers wno, under the guidance of Dr. Forrest
Bear, developed useful materials on physical princinles:
Wayne Torgerscn, Ray Gruadmeiexr, John Murray, Bernard
Nelson, Dary Talley, Robert Rohner, Peter Fog, Vern Taylor,
Jay L. Jensen, Kenneth Aaderson, ¥allace Payne, ilarlin
ilecht, Rodger Palmer, Leroy Swanson, Kavle Becker, Gary
Schzller, Renneth Stassen, Lyle ¥elson, Roger Fransen and
Howard Brockmzn and Roger Piehl, Vocational Agriculture
teachers from ¥Wisconsin.

A ereat deal of recognition is due the following fiebraska
Vocat10na1 Aariculture Teachers who developed portions of
the material: Edward Stich, James Boyle, Donovan Benson,
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INTRODUCTION g

The material in this publication may be taught in a variety of
methods. A method of teaching will be suggested to provide teachers
with a guide in presenting this material.

The material presented in each principle unit is categor17ed

as follows: (1) principle, {2) objectives, (3) application to agri-
culture, (4) demcnstrations, experiments, problems, (5) definitioms
and facts and (6) references. Two basic approaches cam be used in
its presentation. A=n inductive approach is the most effective way
of introducing the unit covered by the principle and/or principles.
The key to inductive teaching is the withholding of any statement

of the principle until the students have had ar opportunity to
observe, study and consider several instances in which the principle
is involved. The teacher sshould provide instances for discovery of
the principle through the use of demonstrations, experiments or
problems suggested and presented by the teacher or by field obser-
vations. Before -introducing each demonstiration, experimert, or
problem the students should be asked "What will happen?" and "Why
does this occur?®. The answer to these questions will eventually
lead students to the discovery of the underlying principles. Hence,
students have been led.inductively from the observed or demonstrated
situation, to the cause or causes of the situation. At this point a
~deductive approach should be used to take the students from the known
situation to its applications to agriculture through the use of

problem solving: -

An example of the preceding procedure may be illustrated using
the unit on Flow.of Fluids and Gases. The suggested demonstration
may be the sixth demomstration in which a2 straw is submerged about
half way in a jar of water. A stream of air is blown across the
top of the straw causing the water to move up the straw into the
stream of air. This is an observed effect and students may be asked
why this happéﬁs Eventually the students will suggest that this
phenomenon is dué to a lower atmospheric pressure in the air stream,
causing the atmosPherlc prassure .to force the water into the stream.
It is then an easy step to reveal Bernoulli's principle of flow of
fluids and gases which states “Whenever a gas or liquid is flowing
through a closed flow path the pressure at or near the center of the
stream 1s lower thamn the pressure at the outer edges of the stream.
The greater the velocity of flow, the less the pressure.® On the
basis of this discovery, students may be directed to apply this
principle in agricultural mechanics. The carburetor on the farm
tractor opcratés on this principle. Students may apply the principle
to understanding the function of a carburetor. Its adjustment and
maintenance then comes as a result of this understanding.

Through this process students have discovered the underlying
principle inductively and have deductively applied the principle to
real life situations. The student is made aware of the relationship
of Bernoulli's principle and one effect in agricultural mechanics.
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The following outline is a suggested procedure for teaching
the material in this publication:

- Steps . ; Xey Points
1. Teach inductively. A. Withhold stating the prlnc1p1e-

B_. Allow students to discover the
underlying reasomns.

2. 1Introduce -the principle by A. Recall situations in production
observing Xknown situations agricuiture in regard to the
and/or problems. principle.

B. Tea¢her and/or students conduct
experiments.
C. Teacher conduct a demonstration.
: D. Teacher presents problems.

3. Reveal the principle. A. Draw conclusions from the
students that each demonstration
has something similar.

B. Summarize the observations by
stating the principle. ]

C. Give the students the definition
of the principle.

4. Teach the facts and A. The facts give the students back-
definitions regarding ground about the principle.
the principnle. B. Facts and definitions will aid

in a further understanding of
: the principle.
5. Apply the principle A. Teach the problems in production
to agriculture. agriculture involved in the
principle.

8. Teach the skills and knowledge
needed by the students related
to the principle.

€. Use various teaching methods in
providing the students with the
knowledge and skills involved

:- ) in the principle.
6. Provide the students A. Allcw students to complete
with worksheets for worksheets for each principle.
individual study. B. Check with teachers key.
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TER#INOLOGY

The question may be asked ®ifhat is a principle znd ho¥ do
principies differ from a concept, a rule or 2 fact?” Accerding to
Sutherland and Sams,

A principle is a fundamental truth, a3 law cf conduct
that has general applications and is a basis foT action.
It is a generalization based on facts and on £lementis

of "likeness™ common to a number of situations. Since

a principle is a generalizatior, there zarec somstimes
minor exceptions to it, but it stiii has general appli-
cation.

Following is a comparison of a principle with a rule, a fact,
a concept, or a law.

A Tule is a specific direction or regulation fer action,
and is generally based upon a principle or principles.

4 fact simply states somethiag that actuaily £xists or
has been Zomne.

A concept is a generalization made by an individual.

It is an idea, =z mental image based upon an understand-
ing of all that is associated with or suggested by a
tern.

A law is a generalization that, sc far as is known,
is invariable under given conditiomns.

1 Sutherland, Sidney S. and ¥. Earl Sams, Biological Principles
in Agriculture, California State Department of Education, and
University of California, Davis, California, 1963. p. 2.




~ THERMODYNAMICS

I. PRIXNCIPIE:
A. First 1law of thermedyaamics
1. ¥hen heat is transformed into any other form of eaergy, or

when other forms of enmergy are converted into heat, the
i - -
total amount of erergy aand heat is comserved.

s s U e, A

B. Second law of thermodynanmics

i. Hea: fiows from a region of high temperature to one of low
temperature and can do mechanical work ia the process. Heat
cannot flow in the opposite direction unless work is dene to

accomplish this.

Ii. OBJECTIVES:

’ A. To develop an understanding of the principal parts of an
! internal combustion engine.

B. To develop an understanding of the types of fuels to use ia an
internal combustion engine.

- C. To develop an understandiang of the function of an internal
combustion a2ngine.

E D. To develop the ability to adjust the valves spark plugs. and
valve timing of an internal combustion eagine.

To develop the ability to service the valves, spark plugs, and
valve timing of an internal combustion engine.

Ty

% I11. APPLICATIONS TO AGRICUGLTURE

Problems or topics:

e e e ——

A. TWhat are the principal parts of an eagine?

i 1. Discuss the problem in the classroom and consider the
g following:

; a. cylinder

:* b. piston

c. cylinder black

d. cylinder head .
e. connecting rod

£. wrist pin

g- piston rings

h. crankshaft
3

T

. camshaft
. valves




-1i%-

(1) intake valves
(2) exhaust valves
(3) push rod
(£) rocker arm

k. walve sprimng

1. walve rotator

m. timiag Cevice

n. Elywheel

o. crankcass

p- spark plug

B. What factors should be considered in storing gasolime. diesal
feel, and L? gas?

i. Discuss the protiem im the classroom aad consider the
follcuing factors.

a. Storing gesoline
(1) Evaporation - underground taak or a préessure.

(z) Condensation - underground tank or valve or cap or
a pressure valve.

(3) CGum formation - do not let the fuel or cap get old.

(4) Safety precautions - keep away from flame, build-
ings.

b. Storiag diesel fuel
(1) The important items is clean fuel.
(2) The storing container should have a drain.

(3) After tank is filled allow 24 to 48 hr. for water
and sediment to settle before withdrawing fuel.

c. Storing LP gas

(1) Above ground tanks are recommended for leak
detection.

(2) Never use flame for leak detection.

(3) Never fill tank 100 per ceat full, as expansion
must be allowed for as temperature increases.

(4) 1P gas is heavier than air, therefore it is likely
to accumulate in low spots. Thus, never fill a
tank over low spots or plits as an ex-
plosion could occur when startimng an
engine.
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C. ¥hat procedure should we follow ia making valve-clearzace
ad justzents?

1. Discuss the problen in the classroom and provide students
with practical experience.

Steps Key Poiants

1. Read the operaror’s manual 1.1 Determine if walue cleararce
shouid be set with engine hot
or cold

if checked while hot, then
operate eagine until temperature
gage shows “normz1" 20 to 30
minutes-

[
o

o
L]
)

2. Renmove tractor parts that Reaove possibly air-cieaamer cap,
interfere with valve cover ouffler head, fuel rank.

removal 2.2 Remove dirt and grease from
valve cover ané spark pleugs.
3. Remcve valve cover 3.1 Repove nutsS Or cap SCIrews
3.2 Be careful if you plan to use
the old gasket.
4. Avoid accidental startiag 4.1 Diesel engimes shut off the fuel
of engine supoly-

&.7 Spark-ignition engines-disconnect
center terminal to distributor-

S. Check cylinder head for 5.1 A torgue wrench is best if
tightaer available-
5.2 If tightened after adjustment
this may chaage the valve clear-

ance-

6. Siowly turn crankshaft 6.1 At TDC on cowpression stroke,
until piston in number 1 both intake and exhaust valves
cylinder is at top dead are closed-
center (TDC) of compression 6.2 Push rod followers aze on the
stxoke low side of the cams-

6.3 No. 1 cylinder is next to the
radiator on up right engines and
on horizontal engines, is mnext
to fly wheel-

6.4 For spark and diesel engines,
TDC of compression may be found
by:

a. Use of timing marks on the
fan pulley or flywheel. (Check
operator’'s mapnal to have the
correct macks)-

b. Watch the intake valve on
the No. 1 cylinder. (When closes
turn crank % turn-




6.5 OCn spark-ignit on eagirpes, TDC - -
of co—pression stroke =ay be
found by:

a. W%atch the No. 1 spark plug
gire and tura the crank until
spark ju=ps the gap between the
wire and the bilock.

b. Place your thumb over the
spark plug opening and crank
engine until end of compression
stroke no further pressure felt.

7. Check valve-clearance 7.1 Determine correct fecler-gage
thickness by checking your
operators manual.

7.7 TInsert gage between valve sten
and rocker arm of both walves.
7.3 TFirst valve is exhaust second
is intake.
7.4 Valves are arranged in pairs.
7.5 1If clearance is correct proceed
with step 9,if ic is not preceed
step 8.
8. Adjust the valve clearance 8.1 Loosen adjusting - screw lock

aut on valve rock arn.

8.2 Tura adjusting screw with screw
driver uatil feeler gage will
just slip in and out of gap- (Be
sure to use a cold settimg if
engine is cold)

3.3 Hold adjusting screw with screw

driver zand tighten lock mut with

wrench.

Recheck with feeler gage.-

o
S~

O
.
(B

9. Determine which cylinder Determining firiag order
fires next. a. Check operators manual
b. Commonly stamped on side of
engine block.

10. Crank engine until next 10.1 With 2 and 4 cylinder engines
cylinder im firing oxder turn crankshaft % turn.
is on compression 10.2 With 6 cylinder eagines turn
1/3 turn.

10.3 Adjust valves following the absove
steps and coatinue with the re-
maining cylinders.

11. Reassemble the engine affer 11.1 Start engine and checic rocker
the walve zdjustument arm lubrication.
11.2 Some manufacturers suggest
rechecking valve clearance.
llag install spark plugs if applicable
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11,4 Replace walve cover gasket.

11.5 PReplace wvz2lve cover.

11.6 1Install other tracter parts that
Were precessary to recove.

D. ¥hat factors should be considered in replacing gaskets in an

engine?

i. Discuss the problem in the classroom and consider the
foliowing factors.

a-

Type of gasket

(1) Coxrk
(2) Rudder
(3) Metal

(4) Pressed cardboard
{5) Cczbinations of the above

Gasket shellac or sealer (Helps gasket to seal properly
thus avoiding leaks)

Follow tightening specifications (Rubber gaskets foxr
exzample caa be torgied down many times until the gasket
is spiit aad forced out of plzace)

Checlk gasiket for propexr aligament

Clean surfaces that are to be ia contact with the
gasket. (Remove all traces of the old gasket)

E. What procedure should be followed in serwviciang the fuel system
in a spark ignition engine?

1. Discuss the problem in the classrocom and provide students
with practical experience.

Steps Kevy Points
Check fuel flow 1.1 JIaproperfunctioning of the flow

fuel from the tank through the
shutoff valve to the sediment
bowl and into the strainer before
entering the sediment bowl can
result in:
a. Engine's failure to start.
b. Stopping after operating a
short time.
c. Lack of power.

1.2 The most ccmmon of the above
failures are:
a. Water and ice in the tank.
b. Closed oxr partialiy closed
shut-oif valve.
c. Izproper functioning of
sediment bowl.
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i.3 Dirt, gun, sharp bends or deats
in tubing.
1.4 Straines filled with dirt.
2. Clean the sedizment beowl 2.1 Close fuel tank shut-off wvalive.
and filter. 2.2 1iposen jam aut and remove bowl

by twisting.
: 2.3 Clean sediment bowl and screen.
] NHote: Rags and waste saturated
‘ with o0il or cleaning fluids are
a fire hazazrd.

2.4 ¥While sediment bowl is dis-
assexnbled. open tank shut-off
valve and check for flow, water
and dirt.

2.5 Reassemble the strainer, be sure

3 cock gasket is in good condition.

5 After tightened jam nut check for

leake.

2.7 Clean fuel strainer every 250
hours or once a month.

i+,
N
.

()]

3.1 WUash with kerosene or fuel oil.
3.2 Blow out vent.

3.3 Never push wooden objects through
vent opening.

3. 1Iaspect fuel tank cap

4. Check the tank aad fuel 4.1 If flow of fuel is sluggish,
1lige ’ after above steps have been
completed, it is uswvally due to
Sediment, dirt, or gum im tank
bottonm.

4.2 Drain fuel from tank and place

in closad container.

4.3 Disconnect necessary tubing and

remove fittings.

4.4 Dinse tank with kerosene or fuel
oil. {To clean gum from tank use
commercial gum solvent, half &
half alcohol and benqol or
acetone.)

4.5 Drain well and assemble.
4.6 Clean tubing and fittings.
4.7 Replace damaged parts.

4.8 Check for leaks.

5. Taspect fuel line and 5.1 Remove fuel from carburetor.
screen 5.2 Remove fuel line fitting which
usually contains the fuel line
screen.

5.3 Clean screen and replace.
5.4 Check for leaks.

F. What factors should be considered as reasons for detonation,
Yspark knock', or "pre-ignition?"
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1. Discuss the problem inm the classrocz= and consider tne
following factors.

a. chemical composition of fuel
3 b. compression ratic

c. ignition timiag

d. mixture ratio

e. water-jacket temperature

f. wmixture temperature i

g. working conditions (icad, speed, etc.)

Engines that knock may result in burned valves and pistoms,
burned out head gaskets and ru ned spark plugs. An engine
can become a coxplete wreck because of detecnation.

C. What factors should be considered ‘n selecting spark plugs?

i. Discuss the problem in the classroonm and coas‘der the
following factors.

a. Operating Cond:tions

(1) Light loads with excessive idling use hot plugs
(2) Heavy cont -nous load used C2 12 piugs

b. Kind of fuel used

(1) Kercsene or distillate use a hotter plug than
gasoline -
(2) 1P - gas uses a colder plug than gasoline

c. Engine Design

3 (1) The length or reach of a plug is affected.

- (2) 1if longer reach plugs are used than recommended,
they will extend into the combustion chambex
and interfere with piston and valve action.

(3) If plug with too short a reach are used, the sparx
will be shielded resulting in improper combustion
and the exvosed threads in the cylinder head will
accumulate deposits.

: - H. What procedure should be followed in changing fuel filters or a
compression ignition engine?

1. Discuss the problem in the classroom and consider
the following.

Procedures are the same for the first, second and
third-stage filters. The first-stage filter needs
more frequent replacing or cleaning. The second
stage filter may be used longer if the first-stage
filter is properly serviced. The third-stage
filter is usually replaced when the tractor is
overhauled.
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Steps Key Points -«

1. 7Turn off fuel supply 1.1 The shut off valve is usualiy
located under or near the tank.

2. Clean outside of filter 2.1 This keeps dirt frcm entering
the fuel system.
2. Remove 0i filter 3.1 Drain fuel from filter.
3.2 wost filters bowls are held by

stud bQits.
3.3 Clean inside of filter bowl un-
less it is selfcontained.

-
jau

4. Tastall cleaned filter or Inspect all gaskets and if
new disposable fiiter damaged replace.

element L.2 Tighten filrer assembly.
- 4.3 Replace or tightea dra'a vaive.
5. Bieed the fuel lime 5.1 Oper bleed valve on top of

filters.

5.2 Open fuel tank wvalve.

5.3 Some tractors are equipped with
a hand prime pu:p.

5.4 Some engines may have a by pass

line and valve.
5.5 Close bleed valve.

I. What factors should be comsidered in selecting fuels for
tractor engines?

1. Discuss the problem in classroom aand consider the
following:

a. Engine Design

{1) High compression-most tractors are not high com-
pression and do not require premium fuels.
(2.0-10.5:1)

(2) toderate compression - Today the majority are in
this range using regular gasoline. (6.0-8.5:1)

(3) Low compression - Kerosene, tractor fuel and low
grade gasoline can be used in these engines.
(4.9-5.0:1)

b. Seasons of the year
(1) Fuel manufacturers will chaange the fuel according
to the season, with a lighter fuel for winter and

a heavier fuel for summers.

(2) - For diesel fuel it is advisable to use No. 1 in
winter and No. 2 ia summer.




(1) Diesel is cheaper however the imitial tractor
cost and overhaul is higher.

(2) 1P-gas may be better since manufacturers are
conforming to staadards for the fuel instead
of each manufacturer’s fuel being different.

(3) Gasoline doesn’t figure 2 lot higher thaa
diesel wher the tax refund is subtracted.

d. Fuzl characteristics

(1) Gasoline will produce more power tham diesel
- or iP-gas however tractor manufacturers are
increasing the size (cu. im.) of the diesel
and IP-gas eagine to oif-set the power loss & a2
certain model of tractoer will have the same
power no matter what fuel is used.

(2) @Gasoline nroduces more BT /gallon than LP-gas,
however diesel produces more BTU/gal than
EP-gas and gasoiine.

(3) Alchohol and kerosene are not used very much
today.

Note: The following 35 minute film by Jokn
Deere and Co., “For Better Tractor Performance}
may be usefel in the application of this
principie to agriculture.

IV. DEMONSTRATION, EXPERIMENTS, PROBLENMS:

3.

Demonstrate the effects of heat being changed into mechanical
energy. Fill a 250 ml. Erlenmeyer flask about one-half full
of water. Place a one hole rubber stopper in the flask. Place
a glass tube into the stopper and bend at a 90° angle. Place
the flask on a holder and ring stand and heat the flask with a
torch or burzer. Place a pinwheel at right angles to the tip
of the glass tubing. Why does the wheel turn?
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V.

The energy being produced by chaaging the water to wapor may be
used as work. In the cylinder of an engine the change of expand—
ing gases due to heat’'ang the compressed gas and air produces
worx by exerting a force oa the piston and moving it.

Place a test tube in a clamp fastened to a ring stand. Place a
rubber balioon over the end of the test and slowly heat the en-
ire test tube. Note the increase in volume of the balloon due
to the heat causing {the movement of molecules increases rapidiy)

Note the decrease ia volume as the test tube cools. This same
action cccurs in a tractor or trailer tire in hot weather, caus-
ing a tire to appear properly inflated until cool weather when
the tire appears flat. (This action also occurs on the face of
a piston in an engine only in an increased manner.)
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Place a stopoeflioosely 1n a test tube. Place a small amount of
water iz a test tube and heat the test tube slowly and evenly.
Direct the end of the test tube away from all students. (The
rapid movement of molecules, due to the increase in temperature
should force the stopper out of the tube.) The stopper must be
directed away from the sLudents to avoid injury.’
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The above three experiments have illustrated the actiom of heat
and its ability to perform work. The action observed is similar
to the action of molecules upon the face of a piston in anengine

DEFINITIONS AND FACTS:

A.

An internal combustion engine produces work by igniting and
burning fuel in~a closed cyl:nder.

Parts of an internal combustion engine:

1. The cylinder is the hole or tube in which fuel combustion

occurs.,

2. The piston is a small cylinder closed at one end that fits
snugly into the cylinder.

3. The cylinder block is a metal box which contsins a row or
a series of cylinders or holes.

4. The cylinder head is bolted on top of the cylinder block
closing the top end of the cylinders. The space in the cy-
linder head combined with the cylinders form the combustion
chamber.

5. The connecting rod connects the piston to the crankshaft,
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7. The piston rings are exyandable'metal rings that are split

3 at one point ané fit into the grooves om the pistons. They
3 £i11 the space between the piston and the cylinder wall and
' allow for expansion and contraction of the piston znd
cylinder wali. The following types of rings are used:

(1) oii rings and (2) compression rings. The number of each
type varies with the type of engine, diesel, L.P., gasoline,
etc.

8. The crankshaft changes the reciprocating motion of the pistons
jato a rotary motion of 2 drive shaft. The lower end of
the commecting rods are a“tached to the crankshaft.

9. The camshait is a shaft the length of the block comsisting
of two eccentrics per cylinder and a gear to operate the
distributor, oil pump and an eccentric which operates the
fuel punp.

10. The valves allow the gases to enter and leave the cylinder

a2t proper times. The intake valve allows the fuel-air mixture
to enter the cylinder, and the exhaust valve allows the
axhaust gases to leave the cylinder. The tappet rides on
the camshaft and presses agaiast tke EuSh_;gg_which pushes
against the rocker arm shich in turn opens the valve. The

~ push rcd and rocker arm assembly are necessary in the over-

S head valve engine only. Some engines may be slightly different
in the push rod and rocker arm assembly.

11. The valve sSpring closes the valve when the cam turns away
from the tappet.

12. The valve rotator permits the valve to turn slowly when it
opens and closes- It is used particularly on exhaust valves
and lessens valve sticking.

13. The timing device may be either two gears or a chain connect-
ing the crankshaft to the camshaft causing the valves to
open and close 2t the proper intervals.

14. The -flywheel is holted to tile rear of the crankshaft and
acts as a “surgs tank” for the motion, thus enabling 2
smoother engine operation.

15. The craukcase is a- reservoir located in the lower portion
of the engine which contains the oil supply ioT the engine.

16. The spark plug is 2 device which is provided with a small
gap in the electrical circuit allowing a spark to jump across
- the electroder, thus igniting gases in the cylinder.
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The usual type of gasoline tractor emgine is kacwn as the four-
stroke cycle (four cycle) engine. A cycle may be defired as a
serie: of events that are continually repeated im the same oxder.
By definition, the four cycle engiae has fcur separate and
distinct strokes—the intake, compression, power, and exbzust
strokes.

1. Intake stroke—As the piston moves downward, the intake
valve opens and allows the air—fuel mixture to enter the
cylinder. The air-fuel mixture enters the cylinder because
of lower air pressur2 or a2 partial vacuum caused by the
downward motion of the piston. When the piston has reached
the lowest extent of its stroke the intake valve closes.

2. Compression stroke--The piston moves up. the cylinder ccmpressir:
the fuel-air mixture. As the piston moves upward, the
temperature rises because of the increased pressure; this
causes the frel to burn more rapidly and efficiently when
it is ignited by the spark piug. Just before the piston
reaches the top end of its stroke, the spark plug ignites
the fuel in the cylinder in the area between the top of the
piston stroke and the engine head which is calied the
combustion chamber. The more the fuel-air mixture is com-
pressed, the higher the temperature will be raised and
an increased amount of energy will be released.

3. Power stroke--The burning fuel vapor produces an intense
heat which rapidly expands the gases iu the cylinder,
forcing the piston downward. As the piston nears the bottom
of the stroke tne exhaust valve starts tc upen and when
the piston reaches bottom dead center the exhaust valve is
completely open.

4. Exbaust stroke--The hot gases are moved out of the cylinder
as the piston moves up the cylinder. When the piston '
reaches the top end of its stroke, the exhaust valve closes.

An engine uses heated gases which expand to produce mechanical
energy. As the piston moves up the cylinder on the compressior
stroke, the air-fuel mixture is heated as it is compressed. The
air~-fuel mixture is then ignited by the spark (in a spark igni-
tion engine). The intense heat caused by this burning increases
the speed of the molecules and their bombardment against the top
of the piston drives it downward. As the air cools, the force
decreases, hence another cylinder shouid fire. It is in this
manner that an internal combustion engine converts chemical
energy into mechanical energy.

A diesel engine operates in the same manner except that no spark
plug is necessary to ignite the air-fuel mixture. Instead it

is ignited by the intense heat caused by the very high com-
pression (about 16 to 1). Precise amounts of fuel are injected
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into the ylinder just as the piston reaches the top of the
compression stroke and is instantanecusiy igaited by intense
hear caused by the high compression.

The higker the tesperature and pressure of the vapor in the
engine and the lower the exhaust temperature and pressure,

the more efficient the engine will be. This is the reasonm why
a diesel engine is more efficient thzn & gasolime engize
(nigher compression and temperature). This also explains why
improving the exhaust system of an enginme will increase its
efficiency because the exhaust temperature is lowered.

. The comversion of heat energy to mechanical energy is not a very
efficient conversion and approximately ome—third of the energy
developed is used for work, one-third is iost in cooling and
one-third is lost in the exhaust.

b}

G. The main purpcse of a fuel is to provide emeIgy io expand the
gases in the combustion chaamber when the fuel is burmed.
Internal combustion engines are eangineered to burm 2 certain type
of fuel. (For example diesel, gasoline (regular or ethyl),
tractor fuel.) Maximum engipe performance csn be achieved
only if the proper fuel is used. The continued use of the wromg
type of fuel may cause a 10ss of power, excessive fuel coasumptiosn,
or 2 gemeral decrease in ovezrall efficiency and a2n increase in
engine wear.

H. The common fuels presently used are gaselins, “liquified-
petroleum gas,” and diesel fuel. Several characteristies of
engines acd fuels must be cossidered fo deterninme what type
of fuel will be used for a specific engime.

PROPERTIES OF FUELS

ibs. Heat BIU Heat BTU Octane

Fuel wtfgal. 1bs. gai. Cost/gal. mo. av.
Necural gas 25,060 1109 cuft - -
Propamne 4.25 21,680 92,360 12.5 100
Butane 4.80 21,300 162,500 15.0 94
Premium fuel 6.06 20,320 123,20C 20.6 92
Regular 6.13 20,2806 124,300 18.6 g4
Kerosene 6.80 19,000 129,000 - -
Diesel 7.08 19,590 138,800 16.5 55 cetane
Alchohol 6.80 13,000 82,000 - -
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Ap important eamginze characteristic that in part determines the
type of fuel it cam use is its compressioa ratio. The bigher
the compression ratio of az engine, the higher octane rated
gesoline it must use, because the teadency to knock increases
with the coapression ratio.

J. Datopation, also commonly kmown as “kaocking” er Ypre-igaition”
is causad by the explosion of a portion of the fuel. Factors
which affect detonation are {1) ccmpression ratio, (2) fuel
chenical composition, (3) mixture ratio, (4) mixture temperature,
(5) ignition timing, (6) engine temperature, and (7) working
conditions (load, speed). Continued operation cf am engime that
knocks will result in rapid severe wear or dzmage. Therefore
this matter is of serious cozcern if maximum trouble-free opera-—
tion is to be obtaimed.

: K. Ia discussing engine knocking, it is necessary to explain the

c meanings of octane rating and cetame ratimg. The octame ratiag

; is a means of comparing the antiknock quzlities of fuels used

: in spark-igmition engines with standardized test fueis. Heptaze
has an octane rating of 9 and isc-octane has ap octane rating
of 100. These twoe mixtures are combined to match the periormance

§ of a fuel beinz tested. Ia a mixture cf 10 parts bepzan2 and

> 96 parts iso-cctanme matches the performance of ithe fuel Being
tested, the fuel has an octazne rating of 20. Io a spark-
ignition engine, kwocking is caused by the fuel Lurning tco
rapidly. Tetraethyl iead is added to gasolines to comtrel
the rate of burning and prevent engine kmocking.

i. The antikoock gualities of a dicsel fuel are measured
by its cetzme ratimg. A similar procedure is followed

3 _ for determining the cetane rating for diesel fuel as the
octane rating is used for gasoliine. However, cetane is
given a rating of 100 and aipha-methyl napthalene a
rating of O for a cetare test. A diesel fuel matching
antiknock performance with a 40Z cetane-6)% alpha—
metkyl napthalene is given a cetane rating of 40. Tke
minimum cetane rating is 35 witdk an average of about
£5. The minimum octane rating is 80 (¥Motor Method)
or 86 (Research Hethed).

2. In diesel engines, knocking is caused by the fuel dgmiting
too slowly. Therefore the cetane rating measures how
fast a diesel fuel will burz when it is injected iantc
an engine cylinder. If the cetane number is too low, the
diesel engine may be difficult if not Impossidlie to
start; if the engine does start, white puffs of exhaust
smoke may appear until the engine warms up.

3. It should be remembered that the antiknock qualities of
gasoline and diesel fuel are entirely different. The
octane rating indicates how well a gasoline keeps from
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pre-igniting while the cetane rating indicates how rapidly
apd ccmpletely the diesel fuel ignites.

To avoid engine knock and to give satisiactory performance and
fuel econamy, 2 fuel must be matched with az= engine having the
proper compressiom ratio. EKerosene and tractor fuel can de
mized satisfactorily in emginmes with cempressiaa ratios ranging
from 4.0:1 te 6.7:1. Low grzde gasoline cam be rsed in engizes
with compressiecn rativs inm the 5.0-5.0:1 rasge. Engipes with
compression ratios of 7.G-8.5:1 requive regular gasolime.
Premiun gasolines are not mormally used in tractors. Engines
with compression ratics of 9.0-10.5:1 reguire prexiun gss for
satisfactory operation. Since most gascline iracior engines
are not designed with compression ratice above 8.5:1, there

is nmothing to be gained by buraing premium gasoline in 2
tractor.

A gascline eniive produces work from heated gases which expsné
when heated to produce poxer. As the piston moves upwaré on the
compression strcke in a spark-igmiticn engice the compressed
air resrhes a temmerature of approximately 925°F and 12G0-
i500°F in a diesel eagine. ¥ien the spark ignites the 23r-
fuel mixture in a spark ignition engice the temperature reaches
about 3560 to 4000°F (similar inm the dissel emgine) thus ériving
the piston downwsrd and developing werk via the crankshaft.

As the burned gases leave the cylimder o the exhaust stroke the
temperature is about 1206-1500°F. Ia this manner, heat energy
is converred into mechanical energy in an intermsl cczbustica
engine.

Fuels provide qualities which make them moxre effective during
warious seasons of the year. Surmer gasolimes are developed with
low volatility thus preventing excessive evaporation losses ia
storage (without causing starting difficulty). Wiater gasoline
is produced with higher volatility, hence, it vaporizes easier
and provides for faster starting.

In order to provide clean fuel for use in an engine, four factors
should be considered: (1) Frotection of fuel quality, (2)
safety, (3) convenience, (4) cost. Proper storage facilities
are essential to reduce evaporation losses of gasoline. Shade,
vented caps and a reflective colored paint aid in reducing evapora-
tion losses. In diesel fuel the primary concern is cleaniiness.
The fuel injection mechanism will cease to function if water

or dirt filled fuel is used, hence, diesel storage tanks should
be provided with a drain for removal of water and sediment.

The primary concern in storing L.F. gas is a safety factor of
preventing leaks from developing causing the heavier-than-air
gas to accurulate in low spots.

Spark plugs have a distinct effect on the horsepower and fuel
consumed by an engine. Spark plegs wear out due to the clectrical
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discharge and the heat »f the burning gases in the combustica
chzzber. ¥%hen purchasing or reconditioaing spark plugs it is
important ©o understand the conditions in which the engine
operates. Three factors to cossider are (1) op=r2ting
congitions, (2) kind of fuel used, (3) engire desizn. To

meet these corditions mazufzcturers develop “cold,” “eormzl."
or “hot" piugs. The differcoce in the three types of plugs

is the lepgth of the insulator tip. The longer the tip the
slower the heat moves cut of the plug dus to the éistance the
heat must travel; hence. ths longer the tip the hotter the piug.
If hot piugs are used when hesvy leads sre belsmg exeried the
plues will i=pd fo overheat causing engine kmock. If ceold piugs
are usad vnder light loads or idling pilugs wili tené to fczl.
Type of fuel may czuse 2 differenczs in type of piug, Wik gaso-
1jne g hotter nilug is needed thaa with L.P. ges. Design of
engine bezd ailso zfifects the length of piug to be used. Too
long = plug may interfere with the piston and too sicrt & plug
may cause & shielding of the spark az=d poor igunitiom.

i

ke foilcwing are parts of a spark piug: terminal, porcelzin
ulator, center electrcde, steel shell, sezls, copper gasket,
insulator nose and ground eiectrode. Due to higher engine speed-
and higher ccapression ratios, higher woltages have been necessay
to insure positive starting aad efficient eagine operaticm.
Iacreased voltage is mecessary in starting emgiznes by providiag
mere crankisg energy.

]
"

Ceupression may be referred to 2s the squeeziog of molecuies
into a small voluze. The greater the compressicn the greater
the thermal efficiency. It is not pessible to fake fuil advan-
tage of this in a2 spark ignitior engine because the high pressure
may cause eariy detonation, kepce, the diecel epgine is some-
whzt pore eificient in operation. Any loss in cempression due
to wear or damage results in less efficiency.

The bore and stroke or the cyiinder diameter and the length of
travel of the piston and the pumber of pistsns zre facters
which determine engine size. Generally the strzke is 1.1 to
1.3 times the bore.

The power or output of an engine is largely defermined by
piston displacement and cranksakft spezed. 7The displacement is
the voiume which the piston travels frem top-cdead-center o
bottom—dead-certer.

In a four~stroke-cycle engine cpe port or cpening allows fuel
and air or air to enter the ccmbustion chamber and another
port ailows the burned or exhaust gases to leave the combustion

chamber. These openings are controlled or blocked by vaives.
In a two-stroke-cycle engine, the cylinder walis bave ports ar

openings and air is blown into the cylinder and exhzust gases
cut. Hence, no intske valves are used on this type of engine.
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anc 2 stea. The openipg in the diogk heas has 2 similar edge
called tite seat. & spring with a wedge and key holds the vaive
agzinst the seat. TIuc vzive sie= cperates in = sleeve or guide.
Exleoret valves operate &t high temperstures and are subjected
o woar ard abuse. Yaives e made from stsel ailoys to resist
the wear, heat znd corresion. The stexm of thes valive is pot as
hLard 2s the face and the @nd mzy e herdened to prevent wear

of the rocker arm. Valwves, oeinly exhavst valves, are alicwed
+o turn or rotate, thus emsuring an evesmness of wear. Vaives
are held shut by 2 spring actioa aand are opeped by Tocker arss
shich are in turn operated by push reds being activated by the
czmshzfr. Valve opemings must be timed to correspoad with

piston positicn aznd spark igaitiom or fuel injection.

The walve hes a Flar head with s bovsied sdge called the face
H ST
e
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The discussion questiens in this publication have
een devecloped to supplement the material presented
n the publication entitled "Primciples In Agricultural

echanics®.

= g

z This publication comsists of a variety of guestions
" which are designed to briefly summarize the materiails
presented in each principle area. The questions are of
2 discussion type, nmultiple choice, irue ané faise oOT

: compietion. These questions attempt ©o enphasize the

3 important poiats covered in each principle area. Upon
erion of the guestisns, the studeat sheuld have a

4 compl
' rather cempletzs résumé of the information pertaining to
agriculiural mechanics.
The questicns may be answered by writinag directly
in this publicatiza or by placing answers on additional
sheets of paper.

-

¢t is recommended that esch sectisn of this publi-
cation be complieted after-the santire principle area has
beer discussed and practical zpplications have been
: made by the teacher ané students ik the classroom and
shop.

r=
4

> -
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assigarent
Horksheet No. 1

VEASUREMENTS

Assignment:

1. Rewview class notes.
) 2. Rewview the suggested references.
3 3. Complete the foilowing questiscas.

3 References:

Buiidinz Farm Fences, Southern Association of Agricultural Engineers
; and Vocational Agriculture, Barrow Hall, Athens, Ceorgia, 1962, pp. 1-33.

Jones, Macik, Shopwork on the Farm, McGraw-Hill Book Company, Imc.,
New York, New York, 2nd Edition, 1955, pp. 20-136.

Phipps, Lloyd and others, Farm Mechanics Text ané Handbook, Interstate
Printers and Publishers, Danville, Iilinois, 1959, pp. 157-168, 689-706,

761-802.

Questions:
; 1. Describe the following types of rafters:

a. Common -

4 b. Hip -
: c. Valley -
3 d. Jack -

2. What is the purpose of a seat-cut on a rafter?




Sk o 3ol -

2 key doriut 4D

Z

Define the following terms:

Rise -

Why are studdings and rafters often placed 24 inches-on-center
when building a farm building?

What may be some adverse effects of stretcihing wire too tightly?

When stapling wire to a wooden post, how should the staple be
driven into the post?

Describe the procedure to follow in making the corners of a
building square.




i0.

11.

12.

a. How many bushels of ear corn are in a corn crib 8" wiae,
24' long and 20" high?

b. How many bushels of shelled corn &re in a steel.grzin bin 16*
in diameter and 26" high?

¥hy should wire be placeé on the side of a post next to the livestock

Why is it important to construct solid cormers in a fence?

Draw an example of a prorerly braced corner post. Indicate the
correct spacing of all components of a cormer.

Define the following terms:

Contour -

Watershed -

Ridge terrace -

Channel terrace -

Bench terrace -

Waterway -




13. Describe the procedure to follew ia leveling 2 surveyor's iastruzent.

14. Describe the procedure to follow in using a surveyor's instrumeat :
to level a field.

R R b R WU 1

15. When ceaverting readings taken by a survevor's instrument, thke
iowest pcint or the highest poiat should have a value of R

i6. How many squares of woodea shingles, with four and one-half inches
exposed zo the weather, are necessary to shingle a roof 15 feet

wide and &40 feet iong? (Show yeur wozk)

17. 1If lumber sold for $160 M, how many board feet would be contained
in 8 - 2 x & x 167 What would be the cost? (Show your work)

18. How many cubic yards of ready mixed concrete should be ordered
to pour a concrete floor 4 inches thick, 20 feet wide and 60 feet
long? (No outside footings) What would be the cost if concrete

sold for $15.00 per yd.?




19. The two primcipal parts of a franing square are the
aad .

20. A field that is 10 rods wice a2and 160 rods long would contain

acres.

21. List the basic principles discovered in the area of measurements.
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T0 THE TE2CHER

This publication is designed to assist the Vocztional Agriculture
teacher in checking the answers writtea by the students in the publication
entitled "Student Worksheets On Principles In Agricultural Mechanics.”

The purpose of the student worksheets is to provide the student an
opportunity to review the material studied in each principile area. The
key to teaching agriculture with the srinciple approach is to allow the
students to discover the basic underlying principie. Heace, the student
worksheets should not be used until the entire priamciple area has been
completed. After students have discovered the principle and made appropriate
applications in agricultural mechanics, the worksheets will provide a review
of the principie area. Therefore, the worksheets on each priaciple area
shonid be given to the student one-at-a-time.

The teacher's key provides the answers for the questions on the
student worksheets. The key may be used by the teacher cr the student
to correct the answers.
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Answer Key
Assignment
¥orksheet fo. 1

; MEASUREMENTS

Answexrs:

1. a. Extends from the plate to the ridge perpendicular to the
plate or ridge board.

b. Extends diagonally from the plate to the ridge at the outside
corner of a building to form the hip roof.

c. Extends diagonally frcm the plate to the ridge at the line
of intersection of two roof sectioms.

d. Does not extend from the plate to the ridge.
Hip jack - Extends from the plate to the hip rafters.
Valley jack - Extends from the ridge to the valley rafters.
Cripplerjack - Extends from a hip rafter to a valley rafter.
2. The seat cut allows the rafter to rest on the plate.

3. Rise is the vertical distance from the plate to the work or measuring

line of rafter.
Rise = pitch = 2 X run

Run is the horizontal distance measured from the outside edge of
the plate to a peint directly below the top end of the rafter.

Span is the distance from the outside edge of one wsll plate to
the outside edge of the opposite wall plate. Span = 2 x run

Pitch refers to thz measure of its slope and is defined as the
ratio of the rise of the rafter to twice its rum or as a fraction
having the rise as the numerator and two times the run as the
denominator.

Pitch = __Tise
2 X run

4. They are placed 24 inches on-center because most farm structures
do not need to be any stronger than this and lumber is normally
purchased in even numbered feet, therefore eliminating sawing
off odd ends.

5. 1If the wire is stretched too tigﬁt it will become permamently
stretched during the winter and sag the following summer.
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6.

10.

11.

12.

Slope the staple against the pressure of the wire. Angle the
staple downward on level ground and over kwolis. Angle the
staple upward where the femce runs through a depression.
Leave rcom so the wire can move laterally through the staple
because of expansion and contraction.

After locating the corner of a building, the foliowing prec2dure
may be used te square the coraer. Measure 6 ft. from the corner
and mark the location. Then measure 8 feet frorm the corner 1long
the other side of the building. Then measure the distance between
the 6 foot mark and the 8 foot mark. This should be 13 £ft. If not
adjustments should be made to square the coraer.

a. V = abc 1 bu. ear comm = 2.5 cu. ft.
8' x 24" x 20" = 2,840 cu. ft.
3840 x .4 or 3840 - 2.5 = 1,536 bu. of ear corn
b. =‘Tfrz h 1 bu. shelled corn = 1.25 cu. ft.
3.14& x 64 x 26 = 5,224£.96 cu. ft.
5,224.96 x .8 or 5,22%4.96 = 1.25 = 4,179.968 or 4,130 ba.
of shelled corn
The pressure on the wire will be against the post and not oaly

on the staple or fastener.

Fence failures often result from cormer pests not being well
braced and this allcws the wire to become loose and sag.

A 7

R <N
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Contour -~ a line passing through points of equal elevation;
any line lying wholly on the same horizontal plane.

Watershed ~ all of ar area draining into one watercourze.

Ridge terrace - a terrace built of soil obtained from both sides,
its major function is to conserve water. These are best in flat
country where not over 30 per cent slope prevails.
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13.

14.

15.

16.

17.

Channel terrace - basically shallew diversion ditches which catch
Tunoff water and lead it off to drainageways that have been

protected against erosion.

Bench terrace - used in comnection with irrigation. Each field
corstitutes a terrace, separated from the above field and below

field by comparatively steep slopes.

Vaterway - a diversion or drainage device, usually grassed, which
carries excess water to a pond or scme other drainage Gewvice svch

as a stream or river.

Place the telescope directly over 2 of the & adjusting screws.
Turn the 2 screws in opposite directions until the 1esvel bubbie
is centered. One screw will loosen or allow one side of the
telescope to pivot downward while the other screw will force
the remaining end upward. If too much tension is applied to
the elevating screw the device will jam. If not snough tension
is applied to the descending screw, the telescope will lose
contact with the adjustment. After leveling over one set of
screws, rotate the telescope 907 in one direction and level it
over the other remaining two screws. Repeat the procedure until
the instrument is level in all directionms.

After the level has been set up and prepared for use in the
desired locztion, a distance of approximately 100 yards is
measured off with a steel tape or some type of a measuring
device. Next the target rod is placed on the 100 yard mark
and & reading is taken by the person operating the transit
instrument. All readings are recorded on paper. Readings
can be taken at varying distances between each other but

10 yard spacings are usually satisfactory. Readings taken
in both directions from the instrument will allow a total
of 200 yards to be covered from one position.

Zaro

— —

A=1w Shingles are sold by the square and a square is

10 ft. x 10 ft. or 100 sq. ft.
40 ft. x 15 ft. = 6800 sq. ft.
600 = 100 = 6 squares of shingles

board feet = number of pieces x inches thick x inches wide x feet Iong

12

'8 x 2 §24 x 16 - 85 3 board feet

3160 per 1000 board or $.16 per board foot
$.16 x 85.3 = $13.75
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160

abc 1 cu. yd. = 27 cu. ft.
20° x 607 x 1/3' = 406D cu. ft.

z00 = 27 = 14.8 cu. yd. or 15 cu. yd.
i5 x 15 = $225.00

wo principal parts of a framing square are the tongue (usvally
s 16") and the blade 2" x 2&".

sq. rds. = 1 acre A=1w
160 x 10 = 1600 sq. rods
1600 = 160 = 10 acres

¥hen the opposite sides of an area, bounded by four sides,
are equal, the four corners will form 90° angles with opposite
sides parallel, if the diagonmals are equal.

The square of the hypotenuse of a right triangle is equal to
the sum of the squares of the other two sides.

The volume of some regular shaped objects equals leagth
times width times height.

The volume of a right circular cylinder equals'T_:’r2 times
the height and the volume of a cone equals 1/3 97 2 times
the height.
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PREFACE

Farming and other agricultural businesses are
important aspects of the American economy. The area
of marketing and management of agricultural resources
has become vita ly important tc the success of the
business2s. Technical "know hew™ im the operation of
an agricultural business for maximum profits includes
the management aspects of the operation, plus management
decisions of agriculturists are of utmost importance.

This handbook was written for the purpose of
providing a basic outline to help teachers of agricul-
ture teach farm management ir an effective manner. A
basic group of marketing and management primnciples was
selected in an attempt to develop economic and manage-
ment subject matter around this core of basic principles.
The “principles approach” lends itself well to the
subject matter due to the fact that basic economic

rinciples have practical applicatioas in the operation
¢f a farm business or any other agricultural business.
Thus, economic education has practical everyday effects
¢h agricultural decision making.

Each principle unit in this publication is based
upon an important economic principle that has applica-
tions to agriculture. Other economic principles were
omitted because it was felt they were partially
covered in this material or they did not have major
applications to agriculture.

Professor Sidney S. Sutherland, University of
California, Davis, California and Dr. Floyd McCormick,
Ohio State University, Columbus, Ohio have made
initial efforts in material development in the area of
management principles. However, a review of the
materials revealed that inductive discovery of under-
lined principles was not used in the manner proposed
in this publication. Aliso, a problem of terminology
exists.

Credit is due the following men who provided
materials in the development of this publication:

Dr. A. ¥. Epp - Department of Agricultural
Economics, University of Nebraska.

Professor James Greer - Department of
Agricultural Economics, University of Nebraska.
Dr. Glen Vollmar - Department of Agricultural
Economics, University of Nebraska.




Recognition is also dve Dr. Johm B. Coster for his
helpful suggestions in the beginning stages of the
development of the materiais.

Special rTecognition is due Professor U. E.
Hendorff for his supervision and development of some
of the lesson outlines used in this publication.

The material was taught by the folliowing teachers
in Nebraska during the 1967 68 school year:

Teachers School

James Osborn Arnold
Irving ifedeking Aurora
Larry Schrick Blue Hilil
Alton Crook Ciarkson
Edward Stich East Butler
Staniey Elisen Perkins County (Grant)
Jess Vetter, Jr. iflemingford
Robert Xeily flowells

: Don Tapley Hilyannis

3 Sidney Borcher Newman Grove

: Leon Deunk George Norris

: Benald Blecha Oszond

] James Boyie Superior

§ Donavon Benson Syracuse

§ Ted Ward Verdigre

Mr. Darrell Siekman, Mr. Dale Zikmund and Mr.

Douglas Genereux, graduate assistants deserve consid
é able credit for their efforts in helping develop and
% review materials for this publication.
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INTRODUCTION

The material im this publication may be taught in
a variety of ways. A nethod of teaching to provide
teachers with a guide is suggested.

In teaching the material presented in this publica-
tiorn ~-- some overlappimg betweemr priaciple areas is
very 1ikely to occur. This problem is due to the fact
that many of the uaderstandings are very closely related
to each otker. For example the principies of diminish-
ing returns, opportunity costs, substitution,combina-
tion cof enterprises and comparative advantages all have
many common eiements. The principle area of production
is an attempt to summarize all of the principles and
hence is a combination of several areas. 1t is an
attempt to put ali the resources together. 1t is
suggested that teachkers add zo the principle areas as
they see fit zand the teaching materials are not iatended
to be entirely complete. The order or sequence of
presenting the principles ian this publicatiom is not
meant to imply they must be taught in this manner. 1If
? another arrangement makes teaching easier they may
) be taught in a nuzmber of oxrders.

The material presented im each principle upit is
categorized as follows: (i) Principle, (2) Objectives,
(3) Appliication to Agriculture, (4) Demomnstratioms,
Experiments, Problems, (S) Definitions and Facts, and
(6) References. It is suggested that anm inductive
: approach be used to introduce the primciple unit
% of ianstruction. Ths XkXey to inductive teaching is the
- withhelding of apy statement of the principle uatii
the students have nad an copportunity to observe, study
and consider severzl instances imn which the principie
s involved. The teacher should provide instances for
discovexry of the principle through the use of demon-
strations, experiments or problems suggested and pre-
sented by the teacher or by field observaticn. Before
introducing each demonstration, experiment, or probiem
the students should be asked “What will happen?* and
fhy does this occur?"” The answer to these questions
will eventuzally lead students to the discevery of the
underlying principles. Hence, students have been 1led
inductively from the observed or demonstrated situation
% to the cause or causes of the situation. At this point

deductive approach should be used to take the students
from the known situations to its applications to
agriculture through the use of problem solving.

L
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— The above procedure may be illustrated by using the
i principle unit of pricing as follows: The teacher




begins the unit by havirg the class participate in
: experipent “B" of the Demonstrations, Experiments, and
3 Problems"” section of the principle umnit. After the
] teacher has conducied a ganme with the students, the
3 students shculd be ieé to discover the principle of
pricing. Students observe the pripciple in operation
‘ every day but this situzation presented im class shouid
» cause them to ask and give rezsons “why® prices zre
3 estabiished a2t certain levels. After students have
-3 discovered the principle, it is am easy step o reveal
1 * 3 the laws of supply and demand: supply “The higher the
price which prevails, the more of 2z product will
ordinarily be placed on the markci, the lower the price
i the Zess of a product will be offered fer szie’;
¥ 3 demand *If other things remain the same, the higher
' the price, the fewer the units takean; the lower the
price, the more units taken; om the basis of this
discovery students may be directed to apply the
principle to specific agricultural marketing problems.

Ay
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The foliowing procedure is suggested for teaching
a2 clzss using the “princples appraoch”:

Steps Keyv Points
? i, Withhold and statement 1.1 Teach inductively.
concerning - the principle. 1.2 Allow students to déis-
- cover the uaderiying
reason for a principle.
2. 1Introduce the princip:es 2.1 Recall situations in
by having students observe production agriculture
or experiment with known in regard to the
situations and/or problems. principle.

2.2 Teacher and/or students
conduct experiments.

2.3 Teacher conducts a
demonstration.

2.4 Teacher presents - - -
problems.

; 3. Reveal the princigple. 3.1 Draw conclusions from

. the students that each
demonstration has

4 something similar.

‘ 3.2 Summarize the oberva-
tions by stating the
principle.
Give students the
definition of the
principle.

(TN}
,
(9
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6.

Apply the principle
to agriculture.

Provide students with
worksheets for review
and individualized study.

4.1

4.4

(94]
oY

The facts give the
students background
atout the principle.
Facts and definitions
will aid in a further
understanding of the
principle.

Facts and definitions
should be mimeograpaed
presented as a handout
to the students.

A smpalil or large group
discussion techniquc
may also be used in
presenting tite facts
and definitions section.

Teach the problems

which relate ©o pro-
duction and off-

farm agriculture.

Provide shop, laboratory,
ciassroon ox field

trip observation
situations ia presenting
the knowiedge and skili
needed by students in
relation to the principie.
Use visuals or aay

type of learning resourc=
media or material to
effectively provide
students with the agri-
cultural knowlédge

and skill.

The probiem-solving
method of teaching is

an cffective method of
making the applications
to agriculture.

After the applications
have been completed
allow students to com-
plete the worksheets
for each principle.
Check the answers with
the teacher's key.




TERMIXOLOGY

The question may be asked, 'What is a priaciple and b -.
do principles differ from a concept, a rule or a fact?™
nccording to Sutheriand and Sams,

“A principle is a fundamentai truih, a2 iaw of
conduct that has generc! applications and is

a basis for actiowm. It ic a generzgiization
based on facts and on elements of "likemness”
com@moni to a number of situations. Siace a
principle is z gemerziization, there are
sometimes minor exceptions to it, but it stiil
has gemeral apvlication.

Foiiowing is a comparison of a principle with a rule,
<~ fact, a cecacept, or =z iaw.

A rTule is 2 specific direction or regulation for actioa,
ané generally is based upon a2 principle or priamciples.

A fact simply states somethiag that actually exists ox
has been done.

A concept is a generalization made by an individual.
it is an idea, a2 mental image based upon an understanding
of ali that is associated with or suggested by a term.

A liaw is a gereralization that, so_far as is known, is
invariabie under given ccnditioms.

lsuytherland, Sidney S. and ¥. Earl Sams, Biological
Principles in Agricultuxre, California State Department of
Education, and University of Czlifornia, Davis, California.
1963. p. Z.

2ibid., pp. 2-3.




PRICIXG

I. PRINCIPLE:

A. Surply

The higher the price which prevails, the more of
a product will ordimarily be offered for sale, the
iower ths price, the less of a produci will be
cffered for sale.

B. Demand
1{ other things remain the same, t.e higher the
price, the fewer the units taken; the lower the
price, the more units taken.

C. The relationship between the quantity of a pro- -

duct supplied and the amount demanded by consumers
determines the price of the product.

I11. OBJECTIVES:

A. To learn the processes involved in establishing
a price for an agricultural commodity.

B. To iearn the various methods of marketing.

C. To lesarn the function of various marketing agencies
and what is their marketing margin.

D. To lvarn the role of agriculture in the pricing
system of a capitalistic economy.

ITI, APPLICATIONS TO AGRICHLLTURE:

Problems ox Topics

A. What factors comntrol market prices?

SR ISR RO Lk

1. Discuss the problem in the classroom and .
consider the following:

L Lo il L i DAL LSRN S L

Livestock
a. Size £f. Processing
b. Age g. Quantity
c. Sex produced
d. Consumer likes or dislikes h. Consumer
e. Season of year income

i. Quality

j- Dcgree of

finish
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Crops

a. Consumer preferences

b. Grade or quality of grain (color, nutritional
content, cleanliness)

c. Quantity produced (weather)

d. Moisture content

B. 1ihat are the functions of marketing agencies?

1. Discuss the problem in the classroom and
consider the folliowing:

a. Assembling

b. Grading

c. Packaging

d. Transporting

e. Processing

f. Distribution and advertising
--ffhoiesaling
--Retailing

g. Financing

-

h. Storage

2. Compare the above possible functions to the
following factors:

a. Costs

b. Labor
c. Time
d. Mark-up

e. Risk-bearing

Rt LRt MR LA S DAL E AL T A LR STl S AL b )

C. 1ifhat factors are involved in market trends?

1. Discuss the problem in the classroom and
consider the following factors.

DTN e BT R TR TR O BRTR gt

a. Seasonal tzrends

b. Cyclic trends

¢. Consumer change

d. Technological changes
e. Specialization

I Lo Rt LI B
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D. What procedure should we follow in marketing
livestock at a terminal market?
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1. Discuss the problem in the classroonm.- May
consider a field trip to the market.

Steps Key Points

1. Assembie livestock 1.1 Hire trucker

‘\\ AT T R TR BT “"A‘« TR FAFR SR TR TR AT ELGOR TMT R AR IR R
h
Y

1

|



ot
[ 3

Transport livestock.

Consign to commission
firm.

Transact sale of 1live-
stock.

Complete final settle-
ment.

W W
.
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Fill properly.
Load carefuily.

Drive cautiously -
avoid sudden stops.
Provide protection
during extreme weather
conditions.

Inform when anloading.
Establish a relation-
ship with a reputable
fizm.

Allow commission firm to
display 1ivestock.
Cbtain several bids.
Accept the most favor-
able price offer.

Obtain final check.
Pay commission, yardage
and trucking fces.

F. What procedure shouid we follow in marketing
livestock directly to the packing company?

1. Discuss the problem in the classroom.

May

consider a field trip to the market or a meat

packing company.

Steps

Negiotiate a price.

Assembie livestock.

Transport livestock.

Transact the sale of
livestock.

1.1

1.2

NN
[ ]
W N =

3.1

3.2

LR

.

N =

Key Points

Buyer bids on 1livestock
in the feedlot.

Farmer accepts or rejccts
the bid.

Hire trucker.
Fill properly.
Load carefully.
Drive cautiously. Avoid
sudden stops.

Provide protecticn during

extreme weather conditions.

Livestock are usually
expected at the packiag
plant at a specific time.

WWeigh the livestock.
Accept the price.




Conplete final settle- 5.
5.

Obtain final check.
niennt. |

1
2 ay trucking costs.

G. Shouild we sell our livestock on the grade andé
yieid basis?

1. Discuss the problem in the classroom and
consider the following:

Advantages Disadvantages

Meore accurate priciang i. Free competitive bidding
is desiroyed as the price
is not established until
the animals are slaughtered.
(Difficult to move 100
carcasses to another
packer i¥ dissatisfied
vith price.)

Fill would no longer .2 . Hogs can be estimated

be a factor and a about as accurately omn

farmer would not be the hoof as they can wher

discrimialated against slaughtered, hence, of

or becatrse of fill. iittle value as graders
still must judge the
carcass.

Bruised animals would be
easily identified to

a farmer and only he
could be penalized ratherxr
than all producers.

Farmers would be paid

for producing the strictly
meat-type hogs. Presently
there is a relatively
small premium for raising
meat-type hogs.

Consumer preferences may
be reflected in the
marketing system in a
more prounounced manner.

H. what procedure should we follow in marketing grain?

1. Discuss the problem in the ciassrocm and consider
the following procedure. May consider a field
trip to local elevator or grain terminal.




I Steps Key Points
1. Load the grain. 1.1 Directly in field.
1.2 ronm a storage facility.-
i.3 Dry if necessary ior
improved price.
2. iaul te a market. 2.1 Protect from moisture.
3. Transact the sale. 3.1 ifeigh the grain.
3.2 Obtain a sample for price

determination.
3.3 Negotiate the price
between clevator and

farmer.
4. Complete the final 4.1 Pay trucking costs.
settlenent. 4.2 Obtain final check.

I. %hat factors are considered in determining the
market price of grz2in?

1. Discuss the problem in the classroom and
consider the foliowing factors for all types of
grain.

a. Moisture content

b. Weight per bushel

c. Purity

d. Color

e. Freedom from disease and insect damage
f. Mechanical damage

g-

J. Should we sell our livestock directly %o the
processor? Or shculd we sell to the terminal

market?

ij. Discuss the problem in the classrcom and -
consider the following:

Direct - Why ¥hy Not
1. Less marketing cost. 1. Little competition in
bidding for the live-
stock.
2. Transportation costs 2. Professional commission
may be 1less. firm may be able to get
more money for livestock.
3. Can be guaranteed a 3. Not certain received
price before leaving highest price.

home.
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4. Less time consuming.
5. Can sell on grade and
yield basis.
Terminzl - ihy
i. More competition. 1.
2. Professional eommisgich 2.
firm shouid sell for a
farmers advantage. 3.
3. Higher price. 3.
the market?
the following:
Yes
1. May force price up. 1.
2. May be able to with- 2..
hoid for a few days if 3..
price is fluctuating.
4.
S‘
6.
Conclusion:

fhy Xot
.Costly.
No guarantee on price.
Time consuming.

eceived

- -

X. Should farmers withhold livestock and crops from

i. Discuss the prol-lem in the classroom aad comsider

No
Costly to hold livestock
that are ready for market.

Inefficient use of feed.
Put an inferior quality
product on the market.
Extremely difficult to
sell on the day prices -:
were at top.

Long storage periods
result in low quality
grain.

Withholding may drive
price up during withholding
period but when fimally
put on market it will
drive price down.

Preplanning of livestock and crop production

with concern and emphasis on supply control may be the
most effective means of improving prices.

L. What factors should we consider in determining when
to market crops and livestock?

1. Discuss the problem in the classroom and consider

the following:




M.

N.

- -

Consuner preferences

Desired market weights

Labor demands - field work, etc.
Housing and storage facilities
Feed supply

Feed prices

Y¥eather comditions

“Futures™ prices

Daily market price

Day of the week

General ecomnomic trends

2. Compare the above factors to various creps
and 1ivestock.

#fhat factors are coasidered in determining the
grades of grzin?

i. Discuss the problem in the classrcom and
consider the folliowing:

a. Weight per bushel

b. Moisture conteat

c. Color

d. Shriveled kermnels

e. Disease

f. Mechanical damage

g. Protein content
2. Compare the above factors to the following

grades.

a. ¥YNo. 1

b. No. 2

c. Xo. 3

Yhat factors are considered in determiring the
grades of livestock?

1. Discuss the problem in the classroom and
consider the following:

a.
b.
c.
d.
e.
g.
h.

Weight

Backfat thickness
Sex

Finish

Loin eye size
Length of carcass
Meatiness
Firmness
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2. Compare the zbove factors to the followimg
grades of each kind of livestock.

Hogs:
No. 1, Ho. 2, ¥o. 3, Medium, Cull
Beef:
Prime, Choice, gced, stiandard, commercial,
utility, caaner, cutter
Sheep:
Prime, choice, good, utility, cull
Poultry:
A Quality, B Quality, C Quality

0. Should a farmer consider hedging on grain snd
beef?

i. Discuss the problem in the classroom and -
consider the foliowing:

Advantages Disadvantages
i. Hinimize losses by i. Lack of understanding
buying a future. futures market.
2. Avoid violent price. 2. Brokerage costs when
changes. dealing in futures.

3. Avoid spoilage or 1low
gualiity product.

4. May increase prices.
5. Year-around market

avoids abrupt price
changes.

6. Insurance against adverse
price changes.

P. Should we (the farmer) store graim on the farm
or in an elevatox?

1. Discuss the problem in the classroom and
consider the foliowing:

Farm Storage

. Advantages Disadvantages
1. Earn storage income 1. May need additional
(Increase price and insurance.

storage payment if
sealed)
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2. #ay speed up harvesti 2. ¥ay need to fumigate
tine. and aerate the grain.

3. May utilize farm 1labor 3. May need to provide an
nmore eifectively. additional buiiding.

4. May need to repair
building.

5. Extra handling costs
way be involved.

Elevator Storage =

Advantages Disadvantages

1. XNo risk to producer i. Loss of storage incomne
in loss due tec quazlity {fboth price increase
deterioration T due to and storage payment if
quantity. sealed}

2. Storage facilities maybe 2. Slows harvest time
better (iess grain hauling and waiting
contaaination or 1loss) to unload.

3. Pay only for space used. 3. Labor may have to wait

while unloading occurs.

4. May eliminate some
extra handling costs.

Conclusion:

1V. DEMONSTRATIONS, EXPERIMENTS, PROBLEMS:

A,

Provide two students in the class with one package
of gum each. Tell one student to offer each stick
for sale at 2 cents each. Tell the other student
to sell his gum at 10 cents each. Vho sold out
first? Why? {(One student experienced a greater
quantity demanded because he was asking a more
favorable price.)

Provide five students in the class each with five
half pints of white milk. (Depending on size of
class--be sure you have at least 2 pints per
student). Charge each student 5 cents for each
half pint. Inform students that they may sell
the mi1ik tc their fellow students at whatever
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price they may desire - except they must at least
cover their costs. Determine the average selling
price after the sales have beea completed. Iitho
soid out first? Why? ¥Yhat reason kept price
down? ¥What reascn kept price up? What return
did the students get oa their iavestment? Ias
aay miik left? How was surplus milk sold? fifhy
was price at a cextain level? ifhy not higher?
¥hy not lower? What determined the market price?
{If other things remain the same gemeralily, the
higher the price, the fewer the units taken; the
iower the price, the more units taken).

C. As the teacher, offer to buy milkweed pods for %
cent each in iots of 10. Make the annouwncement
in class. How many were purchased the next day?
Now announce that you'il purchase pods at the
rate of 10 cents each. How many were purchased
the next day? Why did ycu buy few one day and
many the second day? (May wish to use play
money the second day.) The higher the price, the
mozre of a product will be forthcoming; the loWer
the price, the less of a product will be offered
for sale.)

D. Provide three students with $26,000.00 worth
of paper money and they must spend it ail. Pro-
vide the remainder of the class with various
acreages of wheat and they must sell all but
enough for seed. Inform the students with wheat
for sale that it cost each of them $40.00 per
2cre to produce the wheat. Determine the selling
price? Was any wheat left over? Why? Way was
, the price at this level? Now place a support price
E on wheat slightiy higher thar the established
- 3 market price. Restrict acreages to the sime
- as the previous year. Inform the three buyers
they must spend the entire $20,000 (if they can);
however, they cannot spend cver $.30 a bushel
to break even. How much whezt did the three
buyers purchase? How much did the government
purchzse? ihere was the price level? Why?

Have students develop reasons why price levels
were deterzined in each situation? What is the
basic underlying reason? (Again, the higher the
. price, the more product people are wiliing to
B sell; the lower the price, the less of a product
| wili be offered for sale.) '
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V. DEFINITIONS AND FACTS:

Elasticity - is referred to as the responsiveness
of consumers and suppliers to a change ia the price
of a2 product.

Inelasticity - is referred as the resistance or
slowness of consuners and suppliers reaction to
change in the price of a product.

Elastic demand - refers to the demand for z product

by consumers in relation to price changes. 1If price
changes cause a2 rapid change in the quantity pur-
chased by consumers, the demané for the product is
said to be eiastic. 1If price changes cause relatively
small changes in the quantity purchased Dy consumers,
the demand for the product is said to be imelastic.

Elastic supply - refers to the changes in production
in response to price changes. If rapid chianges
occur in production, as prices change, the supply is
referred to as elastic. 1If 1little change occurs 1in
production as a result of a price change, the supply
is referred to as inelastic.
-Thus when a2 large change in price results im a
small change in guantity demanded this situation
refers to a product with an inelastic demand,
and if a small change in price causes a large
change in quantity demanded the product has an
elastic demand.

Agricultural products gemnerally have an imelastic
demand and supply because change in price results

in (1) a small change in demand, and (2) in the shcrt
Tun supply changes very little. 1Imn the long rumn, the
supply and demand for agricultural products may tend
to be more elastic.

Very short run - refers to the fact that all resources
are fixed and no changes cam take place. An exampie
may be a fa:r<: marketing a box of strawberries; if
they are not s921d within the day they peris® and

are of 1itti~- value. Thus, the farmer must accept

the price arc is not ablie to change anything.

1Campbell, R. #i~Connell, Elementary Economics: Principles,
Problems, anéd rolicies, ¥McGraw-Hill Book Co. Inc., New
York, 1960, pp. 401-402.
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Short run - refers to the fact that s0ms Tesources
are fixed but some are also variablie. An example
may be a farmer with a beef enterprise whe may be
abie to increase his capacity by enliarging the size
of feed yard. This expansion nay be done within z
few days. Tkus, the land rescurce was changed
quickly.

Long Tun - refers to the fact that ali resources are
variable and everything can be changed. An exampie
may he that a farmer may find the beef finishing
ents - ;ric - vaprofitzble and changes the buildings,
fecu yrai«., other feed suppiies to a swine finishing
entern:iise w»ich is pors profitable.

dedging :nd Spzcviation - hedging 75 mads possible
throuzh puwrcrase aiid 3ale of contrzcis. Thesc
contracts call for delivery of a comamodity at a
future day agreed to by buyexrs and seilers. The
owner*s c¢i futures zcntracts have a clizim against

a phy¥sicel inventory of grain or beef to be delivered
at a specified date. Hedging is a2 form of insurance
and protects the owner against the risk of a price
change. If a person buys grain on the cash market,
he may seil a futures contract against it, thus,
insuring himself a particular price. If he sells ’
grain on the cash market, he may buy a futures
contract against it, thus, he insures himself a
particular price. If he sells graim on the cash
market, he may buy a futures contract against it,
thus, he insures himself against price changes. The
following example may illustrate the function of a
hedge:

On July 15 a2 grain elevator purchases 5,000

bushels of wheat from several farmers for $§2.00
per bushei. This cost the elevator $10,000.60.
Since czsi prices are fluctuating, the elevator

marage= . concerned about losing money cn the
grain p'r’“ased so he calls a broker and s2lls
5,790 . .:2s of wheat on the futures m::. =t
for $2. Thus, he agrees to sell ti:z --heat
fa: fut- ~ -2livery for $10,500.00. N o
Auvzust 1 uis 5,000 bushels of wheat aw:i"ve at
the terrs: ~1 market and is ready for a c-.:h
sale. 1:.- price has now declined and tl~
wheat is . ::4 for $1.90 per bushel. Thus,

on the c=s- :=stket, the local grain ele¥:zior
losz 51.2:52.29. 1le again looks uvver thz futures
market aznd buys 5,000 bushels of wheat at $2.60
per bushel for $10,000.00. As he analyzes his
cost and sales, he finds:
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3 Cash Market Futures Mariket
3 July i5 Buy $10,060 grain Seil $i3,569 §
3 Aug. 1 Sell 359,500 grain Buy $16.060

’ Lost $500. Made $500.

3 Thus, despite the drop ir the cash market price he
broke 2ven. ¥Without his use of the hedge, he could
3 have 13st $§500.006 by oaly using the cash market.
: Aithouzh the futures market became only a2 paper
transa-tion for him, it prevented a $500.00 1loss.
Thus, futures markets tend to stabilize the market-
ing pracess. Hitihout this opiiom, the elevator
manager may have paid a lovwer cash price to the
farmer to insure at least z break evem price for
himself.

Futures Markets

The furures market has two types of dealers, the
speculator and the hedger. Speculators hold no physical
inventery of a commodity but expect to profit by price
increases or decreases if their predictions are correct.
Hedgers hoid or desire to hold a physical inventory for
which he czn be assured of purchasing or selling at a
certain price. A speculator stands to lose or profit
on the basis of his judgement about prices which wili
E be established in the future. A hedger protects 2
‘ present inventory or a future inventory against adverse
price increases or price decreases. Consequently he
usually does not make a kiiling nor does he suffer a
severe loss from price variatioms. He is minimizing
the risk of price variations while holding inventories.
The futures system succeeds in shifting risks of price
variation From people not in a positior to speculzate
(the hedge»s) to people who wish to speculate. Cash
and futures prices usually become nearly equal in thLe
month of delivery at the market where the fuiuzes con-
tract was =stablished. The following is an exzmple of
a common r=lationship between cash and futures prices .-
for wheat.
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During these noaths. the cash price of wheat usuzlly
increases. This is the normal seasonzl price trend
between July and December.

Scme co6sts incurred while trading on the futures
market are:

1. 1interest on the margin deposit. A margin is
the deposit of funds by the customer to guarantes
performance on contracts. The margin on wheat
on Sept. 1, 1967 was 15¢ per pushel. At an
interest rate eof 7 percent, the interest on the
margin is 1.05 cents per bushel.

2. Brokerage fees - a service charge for handling
transactions. The fee is $§22. for a 5.006
vushel lot traded and covers both the in and
out transactions. This is 0.44 cents per bushel.

Farmers use the futures market:

i. To fix the price of the crop or livestock before
narvest or feeding and delivery.

2. To fix the price of graim in storage for later
desiivery.

3. To fix the cost cof feed without taking immediate
delivery. Here, we shall discuss only the first
tWvo uses since they are the primary ones adapt-
able to wheat enterprises.

Example 1. Fix the price of the crop ahead of
time. By seliing July futures before planting
cr during the growing seascn, Nebraska farmers
can assure themselves within fairly narrcw limits
a net price they will receive if they sell the
wheat at harvest.

Presume that a farmer at Sidney, Nebraska on
Sept. 1, 1967 is interested in determining what
net price he can set for whezt harvested znd
seld on July 1, 19682 if he uses the futures market
to hedge. On Sept. i, 31967 the July wheat
futures at Xansas City was $1.57 per Dushel.
This is not the price he can guarantee himself
at harvest. There is a large difference in
wheat prices between the terminal market at
Kansas City and the local elevators at Sidney,
Nebraska. This large price difference is due,
primarily, to transportation costs frcem Sidney,
Nebraska tc Kansas City. It is usually about
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2S cents per bushel. The approximate nei
price he could guarantee himself July 1, 1963 is:
$1.57 The Kansas City July futures price
on Sept. 1, 1968.
- .25 The transportation differential between
Sidney and Xansas City.
- .010 The interest on the margin.
- .00S The approximate brokerage fee.
$1.305 net price at Sidney or July 1, 1968
by hedging on Septf. 1, 1967.

The $1.305 per bushel should be close to the
actual net price realized on July 1, 1968 if
the farmer hedges. This is possible because
the % price of tire Jjuiy futures when the farmer
makes the offsetting contract should be egual
to the Kansas City cash price om July 1 which
should be about 25 cents higher than the price
at Sidney on July 1.

The following cash and futures transactions
nust be made in order to net $1.305 at Sidney

PRAREYAN U SRR S CabLAD Ry £ S AKENERIA S - S8 St AU AR Do indddens 3 L SR 2Ll
S L}
4 1
£

on July 1.
Futures and Cash Transactions
Date Cash Futures
Sept. 1, 1967 A Sells 5,000 bushels July

wheat & $1.57.

July 1, 1968 Sells 5,000 bushels Buys back 5,000 bushels
cash wheat €@ $1.20. July futures @ $1.47.

Gain on the futures
transaction = 10¢ per bu.

$1.20 price at
Sidney
.10 the loss on
the futures
transaction

$1.30 net price at
harves* by hedging

If the price of wheat is only $1.20 per bushel at
Sidney on July 1, 1968, then it pays for the farmer
to hedge. If the price of wheat at Sidnecy is $1.40
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on July 1, 1968, then it will no:z have paid the
farmer to hedge on Sept. 1, 1967 for a price cf
$1.305 per tushel. See the following tramsactioms.

Futures and Cash Transactions

Date Cash Futures
Sept. 1, 1967 Selils 5,000 bushels July
wheat € §1.57.
July 1, 139638 Seils 5,000 bushels Buys back 5,000 bushels

cash wheat & $1.40. July futures @ $1.67.

Loss on the futures
transaction = 10¢ pexr bu.

$1.40 price at
Sidney

- .10 the loss of
‘the futures
transaction

$1.30 net price at
harvest by hedging

In this example, the casn price realized was higher
than the price at which the farmer hedged. Although
he receives the $1.40 per bushel cash price, he lost
$.10 per bushel on the futures transactions.

These sample transactions show how a farmer whio accounts
(1) tramsportation differentials betweén his local
market and the terminal market where the futures market
is located (2) the brokerage charges on futures
transactions, and (3) the interest on the margin can
assure himself of a price prior to delivering the

crop. These transactions also show that a farmer

ohly protects himself against a lower cash price thanm
the price he hedges for. That is, if the cash price

is lower than the hedged price, the farmer has

gained by hedging. llowe er, if the cash price is the
same or higher than the hedged price, the farmer
foregoes the higher cash price since the transaction

in the futures market is & loss; the loss on the
futures transaction should just equal the difference
between the cash price realized and the hedged price.

R
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Example 2. Fixing the Price im Storage for
Later Delivery. The decision to accept the
forward price by hedging the graim inveniory is
specalative. Again, hedging protecis only against
a éecline in price. If the cash price rises
above the hedged price the gain in cash price
is foregobmne.

Sopetimes, the futures market can be used to
assure 2 profit on graim in storage. iowever,
to do this, a storer of graim has to know
accurately his storage costs from the time of
the hedge to the time of delivery and the price
di fferential between the local market and the
terminzl market where the futures market is

located.

Seme local grain elesvators use the futures market
in just this manner to assure not taking a 1loss
on grain in storage. The transactions are like

those already shown.

Another example using slightly different prices
shows what will happen when cash prices decrease

or increase.

Eievator operator. buys wheat January 1. Wants to
guarantee price June 1 using Kansas City Future.

Cash Futures
Jan. 1 Buy 5000 bu.$§1.30 Sell Future 5000.bu.
, at 1.64
June 1 Sell 5000 bu. $1.20 Buy Future 5000 bu.
at 1.54
Lost $500. Gain $500.
_Jan. 1 Buy $1.30 Sell $1.61
June.1 Sell 1.40 Buy 1.74
Gain  §$500. Lost  $500.

3
“
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The Grain Terminal Market

The terminal market is z place where the processor
zmeets the producer or his representative and together
they determine the price of a commodity. The large
grain terminal provides a farmer with a market for
his grain whenever he wants to sell it. At the
terminal, someone is always wanting to buy anéd some-
one is always wililing to sell grain. The competition
is very keen and this results in competitive prices
to the farmer and the processor or comsumer. An
organization known as the Grain Exchange provides
the meeting place (buildings, equipment and
facilities) for buyers and sellers, gathers infor-
mation pertiment to grain marketing and provides
other services needed for efficient grain marketing.
It does not buy or sell grain itself but provides
services and facilities. All of the members of the
exchange buy and sell grain, but, the exchange does
not. It does not set grain prices, only records the
price after a buyer and seller have agreed on a
trafisactioi. The Grain Exchange provides a place
for two markets, namely, the cash market where a
buyer purchases a commodity and it is delivered
immediately, and, the futures marzket where purchases
made on a commodity may be delivered several

nonths later. In the cash nmarket, commission firms
rent tables to display samples of grain offered

for sale. The sample contains a portion of the
grzin and a card which lists the official grade,
test weight, moisture contezmt, point of origin, etc.
Buyers representing processcrs, terminal elevators,
exporters, and merchkandisers inspect the samples

and bid on the grain. The grain is sold to the
highest bidder and the commission firm deducts its
commission £rom the total sale, plus transportation
and other costs and remits to the seller. The

grain is usually delivered to the buyer within 10

to 30 days. 1In the futures market the operation is
somewhat different than the cash market. No

grain samples are needed since contracts for future
delivery are soid on a grade only basis. Under

the futures arrangement, the seller agrees to
deliver a specified amount and grade of grain during
a certain monih, and the buyer agrees to pay a certain
price for a certain kXind, quantity, and grade of
grain. Trading in the futures market is usually made
in pnits of 5,000 bushels, which is referred to as

a "round lot". Smaller units of 1,000 bushels are

‘referred fo as "job lots” and sometimes used.

When a trade is made the buyer and seller each
deposit money which guarantees that both will 1live
up to the contract. The real value of the futures
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market is (1) it helps the process of distridbution

by leveling out the supply., (2) aliows for hedging
which is an insurance against loss tarcugh fiuctuat-
ing prices. Thus, tne terminal market prevides

a market for grain and with both the casha and

futures market, a great deal of stability is availablie
in the grain marketing business.

The Livestock Termimal Market

The terminal market provides an opportunity for
sellers of livestock to meet with buyers of iive-
stock. The terminal market consists of the {1) stock-
yard cozpany which owns the land, yards and eaunipment
(scales, etc.) and employees people to unload, feed,
water, count and place livestock in pens. It receives
income from yardage fees, feed sales, bedding sales,
office rental space and rental from buildings omn

the land. It mneither buys nor sells livestock.

(Z) The commission companies primary functiom is to
sell livestock consigned to them and to purchase
stocker and feeder cattle by order for farmers.
They charge a commission or fee for their services.
They are skilled sazlesmen and attempt to obtain the
highest possible price for the livestock. They
deduct charges for yardage. feed, commission and
transportation and send the remainder of the sale

to the consigner, (3) Buyers provide the market with
the outlet for the product. There are several

types of buyers on a terminal livestock market;
namely (a) packer buyers - who are employed by

most processing plants, (b) order buyers - who are
individuals or partnerships that purchase livestock
for distant processors or others. Order buyers
charge a commission for their service and generally
are buying for specific orders; thus, order buyers
can give a market a repiutation for certain types

of livestock (size, sex, weight, etc.), (c) the
third type of buyer is often referred to as traders,
scalpers, dealers, or speculators. They purchase
livestock from commission firms and hope to make a
profit by pooling several small lots together or
just offering it for sale within the next few days.
They often purchase animals which need additional
feeding and have feedlots close to the market

where these animals may be finished. (4) The
Livestock Exchange is an organization of commission
firms and may include traders, packer buyers and
order buyers. The primary purpose of the Livestock
Exchange is (1) to assure fair dealings between

the members of the exchamge and (2) to promote
interest in the terminal market. They set commission
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charges (subject to the Secretary of Agriculture
approval), require members to peSt bomds for Fimancial
responsibility, and deal with Otne: prooiems of
conmon concern around the vards. (5) Other agencies
providing services are banks (2id buyers to make
prompt payments and loan to farmers and feeders) ,and
market news agencies freport market tramsactions and
promote the livestock market.) The federal goverm-
ment provides several functioas on the market im
maintaining reporting standards, fair marketimg
practices, health inspectioas, and meat iaspections.
Thus, the terminal market holds an importaat place
in marketing 1livestock.

Other livestock marketing methods imciude {1) Direct
marketing, this method of marketing provides the
iivestock preducer wiith a direct sale to the processor.
A trend today appe.rs to be toward increased use

of the direct market procedure. Packing companies
are moving some of their plants to the livestock
producing areas. As a result, it is not uacommon

for a producer to have several bids on his livestock
in the feedlot. Thus, some of the competition of the
terminal market is provided. There are several
advantages and disadvantages which will be discussed
in the application to agriculture sectiomn. (2) Local
livestock auctions also provide a market outlet for
livestock. Again a properly managed business can
earn a favorable reputatiom by the quality of iive-
stock offered for sale and the competitive bidding

of buyers. Local auctions often provide am excelient
market for purchase of feeder livestock. (3) The
selling of animals on a grade and yield basis is-
also a method of marketing used by a number of
packing companies. Some countries (Canada and
Denmark) use a grade and yield method of marketing
almost exclusively. One of the primary conceras of
most livestock producers is the matter of fair and
accurate prices. The on-the-hoof method presently
used often leaves producers and buyers with a feeling
of incorrect pricing. The grade and yield method is
one attempt to improve the accuracy of pricing.

With the grade and yield method some base price is
sometimes agreed upon and then the price is adjusted
as the carcass is evaluated by a professional grader.
The chief disadvantage is that if the producer is

not satisfied with the price there is little he can
do about it as the carcasses are most difficult to
move to another packing house. The advantages of
grade and yield are gemerally as follows: (a) prices
are generally closer to the true market value,
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(b) £i1l is no lomger as crucial a factor as price

is determined by the quality of the carcass grade
and the dressing percentage, (c) bruises and

disezses could be easily traced to particular fzrmers
and hence every producer would not be pemalized,

(d) premiums could be paid for high quality, meai-
type animals wbereas the present system frequently
dces not provide a price differential for meat-iype
animals. (4) The "sale by head” is generally the
least accurate method of selling livestock. The
buyer pust estimate weights im this case and must

be conservative to prevent excessive pricimg. (5) The
szle on =z “weight basis™ is a more accurate price
estimation than the by head” method. The chief
disadvantage seenms tc be that iittle emphasis is
placed on quality (although some packing companies
attempt to apply a method). Animals of high quality
tend to be valued the same as low quality and am
appropriate differential is not made. Too often the
scale determines the price.

In botk grain and 1ivestock marketing, several
factors are involved in determining if the local
auction, or elevator interior packer, or terminal
market is the most profitable marketing method. Such
factors as time, transportation, grade and quality

of product, competition, size of lot being sold, all
must be considered in determining the most profitable
procedure.

The following are grades of market livestock:

Beef Veal Lamb Pork Poultry
Prime Prime Prine g.S.No. 1 A Quality
Choice Choice Choice U.S.No. 2 B Quality
Good Good - Good y.S.%No. 3 C Quality
Standard Standard Utility Medium Rejects
Commercial Utility Cull Cull
gtility Cull
Cutter

Canner
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CORR

corn, cats and hard

Mininun Cracked Corn Damaged Kernelis
Test Weight and Foreign Total Heat
Grade Per Bushel Moisture Material
Pounds Percent Percent Percent Perceant
1 56 " 14.0 "2 T3 T 0.1
2 54 15.5 3 5 0.2
3 52 17.5 4 7 C.5
4 49 20.0 5 10 i.0
5 46 23.0 7 i5 3.0
SAMPLE = sample grade shali be corm which does not meset the
requirements for any of the grades from ¥No. 1 to No. 5 .. .-..

inclusive; or which contains stones; or which is musty, or
sour, or heating; or which has any commercially objectionable
foreign odor; or which is otherwise of distinctly iow quality.

OATS

Maximum Limits of
Heat Damaged Foreign Wild

Mininum Limits of
Test Weight Sound Cul-

Grade Per Bushel tivated Oats Kernels Material Oats
Pounds Percent Percent Percent Percent
11 34 97 0.1 2.0 2.0
22 32 94 0.3 3.0 3.0
33 30 90 1.0 4.0 5.0
44 27 80 3.0 5.0 i6.0
SAMPLE = sample grade shall be oats which do not meet

the requirements for any of the grades No. 1 to No. 4,
inclusive: or which contain more than 16.0 percent of
moisture; or which contain stones; OT which are musty
or sour, or heating; or which have any commericially
objectionable foreign odor except of smut cr garlic; or
which are otherwise of distinctly low quality.

S - -—

1The oats in grades No. 1 White oats may not contain more
than 5.0 percent of red oats, gray oats, and black oats,
singly or in combination, of which not more than 2.0
percent may be black oats.

2The oats in grade No. 2 White
than 3.0 percent black oats.

30ats that are slightly weathered shall be graded not higher
than No. 3.

40ats that are badly stained or materially weathered shall
be graded higher thamn No. 4.

oats may contain not more
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HARD RED WINTER ¥HEAT

Maxinum Limits of

Damaged Xernels Fheat of Other Classes
Mininoun Heat - Durun
Test Yeight Damaged Foreign and/or
Grade Per Bushel Total Kerneis Material Total Red Durum
Pounds Percent Percent Percent Percent Percent
1= 60 2.0 9.1 0.5 5.0 0.5
2% S8 4.0 0.2 1.0 5.0 i.0
3= 56 7.9 0.5 2.0 10.0 2.0
4 54 i0.0 1.0 3.0 i0.0 i0.9
S s1 15.90 3.0 5.0 10.0 i0.0

SAMPLE = Sample grade shall be wheat which does not meet the
requirements for any of the grades from No. 1 to No. 5 inclu-
sive; or which contains more than 15.5 percent of moisture;

or whichk contains stones; or which is musty, or sour, or
heating; or which has any commercially objectionable foreign
odor except for smut or garlic: or which contains a quantity
of smut sc great that any one or more of the grade requirements
cannot be applied accurately; or which is otherwise of dis-
tinctly low gquality.

*The wheat in grades No. 1 and No. 2 of this class may contain
not more thar 5.0 percent and in grade No. 3 not more than
8.0 percent of shrunken and brokea kerneis.

The advantages of grading agricultural products are as

follows:

1. Allows for market price quotations based on uniform
terminology.

2. Grading encourages the Production of higher quality
products.

3. Reduces the risk in sales and transportation of
agricultural products.

4. Provides a fairer pricing system.

5. Provides an improved product for consumers at a
particular price.

In the process of marketing agricultural products, the
movement of food from the producer to the consumer requires
a high cost. The charges for transportation, processing,
wholesaling and retailing farm foods represents a large
part of the money the consumer spends for food. The
difference between what the farmer receives and what

-
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the consumer pays may be referred to as the “narketing
margin®. The following costs are involved in this
"marketing margin®; namely (1) labor, (2) buiidings and
equipment, (3) containers and supplies, (4) advertising
and oromotion, (5S) transportation, (6) administration,
and (7) profits. Labor comprises the largest percentage
of the marketing costs, transportation ranks next,
depraciation and miscellaneous costs are next, and profits
of food processing and marketing firms are about the
lowest of these marXeting costs. The trend for more
packaged and easy-to-prepare foods have resulted in

many of these increases in foed costs.

Price Determnination

Demand - is the various amounts of a product which a
consumer is willing and able to purchase at a specific
price. Supply - is the various amounts of a product
which a producer is willing and able to produce and make -
available for sale at a specific price.

For supply and demand figures to be worth while, the
price must relate to some specific period of time. The
law of demand states that as the price decreases the
quantity bought rises and as price increases, the
quantity bought decreases. Thus, persomns tend to buy
more of a product at a low price and less at a higher
price. An increase in price causes consumers to look
for substitutes, for example as the price of meat
increases, the demand for meat tends to shift from the
expensive cuts to thé -less expemsive meats. As the price
increases such as in meat or dairy products, the
consuner generally does net stop buying meat or dairy
products but shifts to less expensive products. ithen
plotcted on s graph the demand may appear as foilows:

$2.50 Cattle Feeders Demand Curve For Corn
$2.00
Price ~
per $1.50
Bushel ; \
$1.90 \\\
$ 050 \\___4

100 200 300 400 500 600 700 80

Quantity (Thousand bushels of corn)
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Considerirgz the above prices for coerm, it seems Teason-
able to assume that at $2.50 per bushel, a cattle fecdcr
wiil no doubt look for a substitute for cora inm his
feeding program and at $.50 per bushel will probably

buy all the corn he can fiad and he probabiy would
enlarge his facility. This assumes all things remaln
fairly equal.

~he rule of supply states that gemerally as prices rise,
the quantity of a product supplied aiso rises, and as
prices fail, the quantity of product suppliied also falls.
Thus, a farmer tends to produce more of a product as the
price decreases. As the price of dressed beef increases
farmers get excited about the new price, add more cattle
to their feeding set-up, feed to heavier weights and
attempt to take advantage of the higher price aad as

a result produce more meat. then plotting a supply
graph, it may appear like the example below:

$2.50 Farmers Supply Curve for Beef

§2.00

31.50
Price

$1.00

5 .50

1000 2000 3000 4000 5000 6000 70CO

Pounds of Beef (Quantity)

The higher the market price for corn, the more farmers
wish to produce cern. One factor which contributes to
the supply picture is due to the fact that farmers
cannot control the weather conditioms. ffhen prices
move upward, the farmers may plant a few additional
acres, and favorable weather conditions result in
larger yields and prices become depressed. It is
apparent that as farmers improve their mamagement
ability and utilize mnore chemicals, fertilizer and in
some imstances water, they wilil be forced to watch
total supply a great deal more and thus, may avoid huge
surplus commodities. Farmers, as a whole, wiil need to
te aware of supply and demand as they fit their farm
businesses into the total ecomomy. One individual
farmer has 1little influence on the market. A large
number of farmers reacting in a similar manner to pTrice
and dz2mand changes have a definite effect on the market

price.
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The following factors effect the demand schedule; napely
(1) Preferences and tastes of consumers, (2) Buyer income,
(3) Prices of substitute commoditites, and (4) The number
of buyers. The following factors effect the elasticity
of demand (1) The number of good substitutes available
to consumers, (2) the mount the item comprises of a
persons total budget, and {3) the mnecessity, luxury or
importaince of the item. ‘

The followiang factors effect the supply of a commodity;
nanmely (1) the prices of materials and supplies mneeded
to produce the commodity, (2) the prices of other commo-
dities or materials which could be produced, (3) the
amount of automation and techmnology used to produce the
commodity, (4) the price producers expect, and (5) the
number of sellers of the commodity. ¥hen prcducers do
not react to price changes, the supply is imelastic. If
producers respond quickly to price changes, the supply

is elastic. The primary determinant of the elasticity

of supply is the amount of time a producer has to

respond to a change in price. Farmers are thus producing
products that gemnerally are quite inelastic. They must
market their livestock, fruit, vegetable and grain crops
regardless of the price because some cf the products

are perishable and become worthless or in the case of
livestock, they must be fed and continue to grow and as
they become heavier, the desirability of the meat product
decreases while their costs of production increase. Thus,
farm product supply is relatively inelastic and it takes
considerable time to shift to other commodities.

The equilibrium price is the result of neither a
surplus or a shortage of a commodity. At this price,
the quantity supplied by the producer is in balance
with the Gquantity demanded by consumers. The following
figure illustrates that farmers are willing to sell at
a certain price and consumers are willing to buy at a
certain price: i
P Equilibrium Price For Corn
Supply
$2.5d

$2.0(
Price $1.5¢0--~--------=----

$1.040

S .56
Demand

—— =

1000 2000 3000 4000 5000 6900

Quantity
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The above graph illustrates that whea corn is selling
for §1.50 per bushel the farmers are willing to sell
3,000 bushels and consumers are willing to pay $1.50
for the 3,000 bushels.

Two other conditions which affect agricultural prices are
(1) wartime conditions, and (2) price support programs.
Today the goverament is placing relatively few regulatiomns
on the agricultural indudtry. however, this situation

may change as the demand for agricultural products

is changed.

in wartime conditions, the demand for food is greatly
increased. This is a result of the fact that armies must
be fed, and as the nations being overrun by military
forces lose their agricultural productiveness, entire
nations with millons of war refugees must also be
supplied with food. This condition results in a high
demand for food. In this situation, prices could become
prohibitive for everyone, hence, the government often
places a ceiling price on commodities in an attempt to
equalize the distribution of food to all people. If
equilibrium prices were allowed to be establiished, it is
possible that only the wealthy could afford to purchase
the commodity. Generally with the ceiling price, a

food rationing srstem is put into effect to help insure
equal distributicn.

The second condition which affects agricultural prices
is the price support program. The price support program
has been used to bolster sagging farm prices which have
occured due to a greater amount of production thaa a
demand for the products. This effort is an attempt to
increase farm income so that it may compare with other
aspects of the economy. Price support programs as such,
occur in many areas of the economy. Certain minimum wage
laws- are passed to improve the incomes of industrial
workers, so price supports have beern used to improve

the incomes of farmers. Price support programs often
result in a surplus of production as farmers are willing
to produce more than consumers are willing to purchase.
Thus, the government must administer a program to deal
with a surplus of commodities. The surplus has been
handled by developing acreage allotments, and soil
conservation programs designed to take the land out of
production. The government has also purchasedjportions
of the surplus and disposed of it through a variety

of programs such as school lunch and * ~od for peace”
programs. Today, however, the price s.pport programs
are of less importance, because agriculture is tending
to move toward a market with few regulations by the
government. This trend has been due to population
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growth and the use of agriculturz2i products in worid
trade which has increased demand and has resulted in less
need for governmental price support prozrams.

Price support programs may not be as successful as
expected by governmental agencies because as farmers
have reduced acreages, new varieties and techmolcogy
have enabled farmers to continue to produce at zll time
high levels.

Some of the characteristics of agricultural praoduciion
which distinquish them from other industrial products
are:

a. Perishability (When a product is ready to be
sold, it cannot be stored).

b. Bulkiness (Products require a great deal of
grading, packaging and handling before they are
ready for consumption).

c. Seasonality of production (Generaily Zimited tc
warm months of year--crops do not produce
continuously). -

d. Unpredictability of climatic conditions (LExcessive
rain ruins a crop; insufficient rain ruins a
crop; excessive coolness prevents maturity;
windstorm or hail damage ruims prcduction; and
diseases or parasites and weeds ali reduce pro-
duction).

e. Labor and machinery use fluctuations. {Machinery
can only be used during favorable weather conditionsj.

f. Variations in land. (Every farm has sone
variation in land and thus, the same crop canmnot
be grown on ail parts with the same uniformity
in growth and development)

As a result of these characteristics, farmers are often
prevented from becoming totally specialized or from

being able to predict their production levels from year
to year. This situation also prevents farmers from being
able to guarantee themselves a consistent price.

Storage of Wheat or other Grains:

A. Function: To have the product available at the
desired time. Storage is the means of matching
production to consumption over time. It is
necessary in agriculture because most agricultural
crops are harvested in a concentrated period but
are consumed rather evenly throughout the year.
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T B. Costs of Storage
§

1. Fixed Costs
a. Depreciation
b. Insurance
c. Taxes
d. Interest on investment

2. Variable Costs
a. Insurance om the grain
b 3 Aeratiﬂﬂ
¢. Fumigation
d. Repairs
e. Shrinkage
f. Handling

- e B Vo A i, ity o 3

C. Farm Storage versus Elevater Storage

i. Advantages of off-farm storage
a. No risk to producer in loss due to
quality deterioration or due to quantity.
! b. Often are better storage facilities.
c. Pay only for space used.
d. May eliminate some costs of moving grain
in and out of farm storage.

- 2. Advantages of farm Sstorage

Earn storage 1income.

. #iay speed up harvest.

. May utilize farm labor more effectively.

Py
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TO THE STUDENT

The discussion questions in this publication have :
been developed to supplement the material presented in
the publication entitled "Principles in Agricultural 2
Marketing and Management." :

This pubiication consists of a variety of ques-
tions which are designed to briefly summarize thz
materials presented in each principle area. The ques-
tions are of a discussion type, multiple choice, true
and false or completion. These questions atteampt to
emphasize the important points covered inm each prin- :
ciple area. Upon completion of the questions, the ;
student should have a rather complete resume of the :
information pertaining to agricultural marketing and :
management. :

The questions nmay be answered by writing directly
in this publicatioa cor by placing amnswers on additional
sheets of paper.

It is recommended that each sectioa of this
publicaticn be completed after the entire principle
area has been discussed and practical applicatioms
have been made by the teacher and students.




Assignment
Horksheet No. 1

“PRICING

Assignment:

1. Review class notes.

-

2. Review the suggested referénces.
3. Complete the following questioms.

References:

How to Market Grain, Minneapolis Grain Exchange,
Paui S. Amilon and Associates, Inc., Minneapolis,
Minnesota, Jan. 1958, pp. 1-24.  ° =

Hamilton, James E. and W. R. Bryant, Profitable
Farm Management, Prentice-Hall, Inc., Englewood
Ciiffs, New Jersey, 2nd Edition, 1963, pp-. 343-
347. ) -t

McConnell, Campbell R., Economics, Principles,
Problems, and Policies, McGraw-Hili Book Company,
New York, New York, 3rd edition, 1966, pp- 59-77,
410-430. *

Hall, I. F. and W. F. Martenson, The Farm Manage-
ment Handbook, 4th edition, The Interstate Prin-
ters and?Publisherg,‘DanviLLQ, I11linois, 1963,
pp- 209-279. o S

.. - . 3 i v

Questions: - -~ B . : i

1. What is meant by the law of supply and demand?

"
1Y

2. Agricultural products generally have an (inelastic,
elastic) demand and supply.

3. “*yhat is the futires market? -
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Define the following ;erﬁﬁ: ‘ _ - i !

Elasticity - ~ =~ o j
In;;;;tihit; ;_"j B }‘:‘ {;;{‘;;‘—,i. _ é

) : . T - s o ,. i
Shor; ;;;'—:‘ o S ;lﬁ: é
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-
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Fill in the grades OFf market livéstock.

Beef Veal Lamb Pork Poultry e

. - . - . - L4 . ‘-1:‘,

What advantages are there to grading agribultural
products?

Why do price support programs often reéul;‘in

surplus production of agricultural products?




9. How may weather-conrditions cause a drop in fard
vrices?

i0. How are prices deterained?

11. that different methods may a-person use in mar-
keting beef cattie?

3
3
o
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i2. What factors should 2 farmer consider in deter-
mining the most profitable marketing method?

13. What appears to be the trend in livestock mar-
keting today? ’

- -
-

: i4:* The demand schedﬁle is effeéted by the fallowing
3 factors?

15. What factors affect the supply of a commodity?

« 16. Elasticity of demand is affected by the following
. factors:




17.

18.

19.

20.

23.

4=

What is meant by an equilibrium price?

What is a ceiling price?

WLy are price support programs becoming less
important today? .

A terminal market serves what purpose?

T F Increasing marketing costs are the primary
reason for rising food prices.

T F Farm prices are keeping pace with the in-
flationary price levels of the entire

U. S. economy.

Eow does technological advanrcement affect supply
and demand? ‘ -
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TO THE TZACHER

This publication is designed to assist the Vocationzl
Agricuiture teacher in checking the answers written in the
publication entitled "Student forksheets On Principles In
Agricultural Marketing and Management."

The purpose of the student worksheet is to provide the
student an opportunity to review the material studied in each
principle area. The key to teachirg agriculture with the basic
underlying principle approach is to allow the students to dis-
cover the principle. Hence, the student worksheets should not

be used until the entire principle area has been completed.

After students have discovered the principle and made appro-
priate applications in agricultural marketing and managenent,
the worksheets will provide a review of the priaciple area.
Therefore, the student worksheets on each principle area
should be given to students one-at-a-time.

The teachers key provides the answers fer the questions
in the student worksheets. The key may be used by the teacher
or the student when correcting the ansvers.




Ansvwer Xey
Assignnent
Worksheet No. 1

PRICIXNG
Ansyers:

1. The law of supply says that as prices rise the quantity of
a product supplied also rises, and as prices fall the
quantity of a product supplied also falls. The 1law of
demand states that as the price decreases the quantity de-
manded rises and as price increases, the guantity demanded
decreases. Thus, the law of demand and supply: when
supply is heavy the price goes down. ¥hen demand is heavy,
the price goes up.

2. 1Imnelastic

3. The futures market is the market where a contract aay be
sold or bought that is to be carried out or completed at
some future date.

4. Hedging is made possible through purchase and sale of con-
tracts. These contracts call for delivery of a ccmmodity at
a future date agreed to by lawyers and sellers. The owners
of futures contracts have 2 laim against a physical inventory
of grain or beef to be delivered at a specific date. Hedging
is a form of insurance and protects the cwner against the
risk of a price change. If a persom buys grain on the cash
market, he may sell a futures contract against it, thus
insuring himself cf 2 particular price. If he seiis grain
on the cash market, he may bpuy a futures contract against
it, thus he insures himself against price changes.

S. Elasticity - is referreiZ to as the responsiveness of con-
sumers and suppliers to a change in the price
of a product.

Inelasticity - is referred tc as the resistance or slowness
of consumers and suppliers reaction to change

in the price of a product.

Short run - refers to ‘he fact that some resources are fixed
but some are also variable. 1In a short period
only some changes can be made.

Long run - refers to the fact that all resources are variable
and everything can be changed.




10.

11.

12.

13.

Beef Veal Lamb Porxrk Pouitry

Prime Prime Prime B.S. No. 1 A Guality
Choice Choice Choice .S. No. 2 B Quality
Good Good Good U.S. No. 3 C€C Quality
Standard Standard Utility Hedium Rejects
Commercial Utility Cell Culi

Gtility Cull

Cutter

Canner

1. Allews for market price quotations based on uniform tera-
inology.
2. Grading encourages the production of higher quality products.

3. Reduces the risk in sales and tramsportation of agriculturzal
products.
4. Provides a fairer pricing systen.

5. Provides an improved product for consumers at a particular
price.

This happens because farmers are willing to preduce more with
the higher prices than consumers are willing to purchase.

Favorable weather conditions may result in large yields or
increased supply. ¥%ith demand remaining constant, this
increase in supply Tresults in depressed prices.

Prices are determined by the interactiour of supply and demand.
If demand is great and supply is constant, prices will
increase. If supply is increased, and demand remains the
same, then prices will deciine.

1. Selling directly to the packer or packer-buyer.

2. Ship to a2 central market and consign to a commission
firm.

3. Sell to a private buyer, who buys from the feeder and
either seils directly to the packer or ships to a
central market.

4. Cocperative marketing

5. Puklic aucticn.

1. Tige

2. Transportation

3. Grade sf product
4. Quality of product
5. Competition

6. Size of 1ot

he direct market pro-

et
"
e

Decentralization, increased use of
cedure.
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14,

15.

16.

17.

18.

19.

20.

21.
22.

23.

i. Preferences and tastes of consumers.

2. Buyer iacone
3. Prices 0f substitute connodities

4. The number of buyers

1. The prices of materials and supplies needed to produce

the commodity.
2. The prices of other commodities crT nateriais which could

be produced.
3. The amount of automation and technology tsed to prodauce

the commodity.
4. The price producers expect.
5. The number of sellers of the coameqgity.

i. The number of good substitutes available tc coasumers.
2. The amount the item comprises z persons total budget.
3., The mecessity, luxury or importance of the iten.

Equilibrium price is the result of neither a surplus oT 2
shortage of a commodity. At this price_ the quantity
supplied by the producer is in balance with the quantity
demanded by consumers.

Ceiling price is a price imposed by the government which
says that a product may go no higher than <the szt 1imit or

ceiling.

Population growth and use of agricultural products in world
trade has resulted in less need for governmeatal price

support programs.

The terminal market provides an opportunity for seliexrs of
products to meet with the buyers.

True

False

Technological advancement increases supply while denand
remains constant causing prices to go down.
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“needed by student trai.'::-.. As a result, it ic expected that the

IXTRODUCTIOK

. = - -

The individual study materials developed for use by students
preparing for occupational entryy in the Agrzcultural 5upply -- Sales
and Service occupations is composed of five darts. PartI imcludes
study of career oppertunities, salesmanship, organization and function
of agricultural businesses, business procedures, and keeping agricul-
tural accounts in zgricultural supply -- sales and service cccupatioms.
Part I is prerequistie to study in any of the other four parts and
could be taught through group instruction. OCnce the student has
completed his study of Part I, he should select one of the remaining
four parts and continute his study. The remzihipg xocr parts are
concerned with the study of techniczl informatian ceded by persons
employed in the various agriculturzl supply -- aieq znd service
areas. These inciude retail livestock feed distyibution; fertilizer
distribution; crop, lawn and garden seed sales; and the sale of
petroleun products to farmers.

]
ﬁ m .
b

»

In preparing this ceurse of study, it fizs besn assumed that
development of occnpat;onal competenty in zm vpe of work involves:
1. Mastery of the agbilities, skiiils zmnd vadeérsi pan ndings per-’
formed by the worker in the‘ occupation. - -
2. Co=mprekensicn of the techaical znd relatzd information
. basic to am undérstanding andé practice of theé scoupation.
T 3. Development of those persoval scczai tra3ts gazch are
- ’ :essent1a;‘for the suaccessful worker

, skills, and understandings

<
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In de?élaning the above abilitibs
in an off-farm agrlcuituraz occupations program, it is snecessary for
both ccoperating agencies -- the school and the emnle)er -~ to under-
stand clearly their respzz-ibilities in the training of student
workers. Expsrience hz: . -.'n that most of the skills 2nd abilities
reguired for shtry int. - cupation can best be devszioped through
work éxperience on the -.- .1 that the school can best provide
ifistruction in the tec =i .. and related tecupationsl information

-
P - -

student-worker wil} mac ~."thé job skills and procad iTES through
practical on-the- . =<2x.yc.2nce under the immedizate supervision of the
ruction in rezated occupational

employer, and th: - <.:- veeeive 1mst

information in ti¥ -cti:2? undézr the directiom cf the coordinator.
Skills and . :;:.%:F iuformaticn are mnatters for specific instruc-

tion, but personal t. iz <raits are acquired only through Jally usage.

Therefore, both the <mw . .- =y and the school mnst assume responsibility

for developing in ti : --<%:.t those habits, aititades, znd character

traits which are essent:ip! 10T occupational success, Both the employer

and the school sﬁou}i be =vastantiy on tke aiert %o make surs that

the student-worker p uces dacirable interpretations on his experiences.

Since the coordinator's <:lass wili be composed of five to 20
students studying a number of different occupations with varying
requirements, it will be impossibdbie for Bim to teach, through group
methods, the occupational infermation which relates teo the specific
job of each studert. In srder to be effective, this type of instruc-
tion must be individuzlized. There is some related information, such
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as employer-employee reactions, taxes and social security, workers and
paions, oiccupational health and safety, and fair laboxr standards
xhich are of common interest and concern o all student-workers.
These may be effectively taught through group instruction. These
areas of instructioa are referred to as related instruction in this
course of study and constitute apprexinately one-half of the class-
roon instruction or the =quivaient of S0 hours. However , if the
contribution to the in-service trainming of his students, he nust
devote apprsximetely ome-half of his classroom instructicn to content
dealing specifically with the work of each individual student. This
instyruction is referred to as specific related imstruction in this

course of study.

Each part of the course of study is comprised of tws separate
publicatiens. The pubiication entitled "Supcrvised Course of Study”
contains the assignments to be completed by the student. Each assign-
ment inciudes a general introductory statemeini, specific materials

to read, references that ipciude the readings, and activities ©o be
completed by the student that relates directly to the assigament.

The publication entitled, "Question Manual", includes short quizzes
over each assignment. These quizzes are to be used by the student to
assess his understanding of the materials he has studied in each
assignment. Answer keys have been prepared for each part of the
course of study te enable the coordinater to sScoxe€ quickliy the objec-
tive tests which are a part of cach assignment shcet. These keys
give the correct amsvers to the questions as weli as the references
and the page on which each znswer may be found. The key sheets
should be kept in the coordinator’s or instructor’'s possessiomn.

It is importent that instruction in the related information
(information reiated to the occupation for which the student 1is
preparing) be provided in the scheol at the time it will be used most
advantageously on the job. On-the-job training and jndividual study
should paraliel each other throughout the student’s study. ith this
arrangement, the coordinator or instructor will become, during a major
pertion of his classroom time, a study supervisor and helping teacher.

¥
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TO THE STUDEXT

Agricultural Supply -- Sales and Sexvice is a combinatiomn of
various occupations anceding competencies in agricuiture for advance-
ment in the selling, supplying, and management areas of agrlcultural
businesses. This study guide has been prepared to give needed
instruction in the area of career opportunities, salesmanship, organ-
jzation, and function of agricuvltural businesses, busimess procedures,

kecping agricultural accounts, a&né sailes, supply and service of the
foliowing products: feed, fertilizer, crop seed, laxn materials,
garden sseds., and petroleLm products. Since thls is a wide and varled
field, you should work with your coordinator and empioyer to select
those areas needed by you-in yourx occupational instructiomn.

A large prc?oftlon of ‘the agrzcultural businesses imn Nebraska
ars operated by proprietors or fanagers with few employees. The
wider the services and supplies rendered, the more employees needed.
The laxrger businesses are usually operated as partnerships, corpor-
ations, or cooperative associaticns having a var1°ty of 3obs for which

they need employees:. -

The beginning empioyee in the small Dusiness is usually expected
to store and handle stock, wait on customers both in buying and
selling, and possibly ‘do dellvpry work. Since the number 0f employees
is usually small, one has a good opportunity to become familiar
with all phases of the business. In the larzer cooperatives or cor-
porations an empioyee has -an opportunity to become more specialized
and may work- continuously in only one phase of the business.

Ind1v1dual student wages may vary according to the size of
business, type of work, and community; but are usually consistent
with beginning wages in other retail and industrial occupations.
Opportunity for advancemeni depends on the ambition, energy, ingenuity,
and desire of the individual. A person showing these desirable
qualities may advance to positions of r65ponc1b111ty such as managers,
assistant managers, foreman, or sales supervisors.’ -The larger,
pusinesses such 2s cooperatives and corporations usually prefer
beginning employees with some background tralnlng, and experlence in

agrlculturee

The pon%ents cf these 'study guides are designed to prepare
student for initial entry in the following occupational areas:

Retail livestock feed distribution

Reta2il seed distribution

Retail fertilizer distribution

Grain handling and storage’

Agricultural supplies sales )
Rural petxoleum products dlstrlbutlon :

The 1nformat10n in these guldes is designed to prepare you for
initial entry into the abo¥e occupational areas. With experience
gained through on-the-job instruction you will be able to advance to
higher positions within the occupational-area that you have chosen to
enter. Listed below are the.specific occupations that you will want




to consider as you prepare yourself for imitial eaployment. Your

choice of the occupation which you plan to enter and the depth and
breadth of the material thzt you should study should be made after
you have consuited with yotur instructor and probably employer.

SALESMAN (ret. tr.; whole. zr.). Sells perchandise to busimess or
industrial establishments, or to individuals, utilizing detailed know-
iedge of specific charactevistics, of merchandise, at sales office,
store, showrooms, or custoner’'s home or place of busimness: Calls on
customer in persom or by plone, or talks to customer o sales floor.
Displays merchandise, using samples or catalog. Demonstrates article,
emphasizing salable features. Estimates or quotes prices, credit
terms, and trade-in allowances. Prepares forms and sales contracts.
Prepares Teports of business transactions and keeps expense accounts.
May set up window displays and advertising posters. May cellect
payment of products sold. May install commercial, industrjial, or
houschold equipment and imstruct buyer in use or operation.

SALESMAN, GRAIN-AND-FEED PRODUCTS (whole. tr.). Sells graimn and
.feed-mill products, such as filour, feed, meal, and cereals,performing
duties as described under SALESMAN (xet. tr.; whole tr.). Suggests
feed changes to imprcve breeding of fowl and stock. Draws up contracts
to furnish customers flour for fixed period and price. May be desig-
nated according to product solid as SALESMAN, COMMERCIAL FEED; SALESMAW,

FLOUR AND CEREALS.

SALESMAN, BUILDING AND CONSTRUCTION EQUIPMENT AND SUPPLIES (whole.
tr.) 276.358. -Sells building materials, equipment, and supplies, such
as heating or air-conditioning equipment, buiiding insulation,

bricks or lumber, plumbing fixtures, and roofing, utilizing knowledge
of building construction and ability to read blueprints. Petrforms
other duties as described under SALESMAN (ret. tr.; whole. tr.).

SALESMAN, PETROLEUH¥ PRODUCTS (whole. tr.) 267.358. S=z21ls petroleum
products, such as gasoline, oil, greases, and lubricants. performing
duties as described under SALESMAN (ret. tr.; whole. tr.).

SALESPERSON, GENERAL HARDWARE (ret. tr.; whole. tr.) 276.358. floor
clerk, hardware. Displays and sells hardware, such as builder's hard-
ware, electrical equipment, gardening tools and equipment, househcld
hardware, paints, plumbing supplies, and woodworking equipment, per-
ferming duties as described under SALESPERSON: Advises customer ,
concerning quality and demonstrates uses of hardware, tools, and eguip- :
ment. Performs other related duties, such as estimating amount of ?
paint required to cover given area, advising customer on methods of
mixing paint, cutting screemn or wWire to specified lengths, and cutting
glass. May specialize in seliing paint and be designated as SALES-

PERSON, PAINT.

SALESMAN, CATTLE-AND-POULTRY FOOD SUPPLEMENTS (ret. tr.) 277.358.
Sells poultry and livestock feed supplements to farmers, performing
duties as described under SALESMAN (ret. tr.;.whole. tr.).

SALESMAN, FARHM AND GARDEN EQUIPMENT AND SUPPLIES (whole, tr.) 277.358. ;
. Sells farm and garden machinery, equipment, and supplies such as trac- !
‘ tors, feed, fertilizer, seed, insecticide, and farm and garden




5

implements, performing duties as described under SALESMAN (ret. tr.;
whole. tr.).

SALESMAN, POULTRY EQUIPHMENT AND SUPPLIES (ret. tr; whole. tr.) 277.358.
Sells poultry equipment and supplies, such as brooders, coolers,
feeders, graders, and washers, performing duties as described under
SALESMAN. . May sell chicks. May advise customers on care and feeding
of poultry, setting up ofi poultry equipment, egg production probleas,
and suggest remedial measures for diseased or sick poultry. May

tend battery of brooders to hatch chicks.

_ SALESPERSON,. LAWN AND GARDEN EQUIPMENT AND SUPPLIES (ret. tr.; whole.
_ tr.) 277.358. Sells lawn and garden plants supplies, and equipment,
.- in nursery, greenhouse, or derzrtment store, performing duties as

. described under SALESPERSON: Advises customer on methods of planting
and cultivating plants and use of gardening tools and equipment,
Suggests suitable tree- and shrubbery for plantiag in certain soils
and climates. ¥aters and trims growing plants. on sales floor. Gives

‘horticultural advice to customer:: . R

SALESMAN, GENERAL. (ret. tr.; whole. -tr.) Z289.358. Displays and sells
. variéty of commodities to customers at sales office or customer’s

- . p¥ace of business cr home: Displays merchandise,. samples, or.shows

. -catalog. Describes selling points of merchandise, such as economy,

" durability,-and appearance. Performs duties as described under

'SALESMAN. . - =

PEST-CONTROL WORKER 465.381. Locates and exterminates plant and tree
pests -arid diseases: Searches fields, brush trees, and warehouses

to locate plant pests, such as witchweed, boll weevil, Japanese
beetle, soybean cyst nematode, fire ant, gypsy moth, white-fringed
“beetles, and .army worms. ilixes exterminating agents, such as
"herbicides, insecticides, and fungicides, according to type of imfec-
tion or infestation to be treated. Applies exterminating agents
using spray equipment. Destroys clusters of typse-moth eggs by
painting or spraying clusters with cresote. Csllects.samples of
infected soil or plants for laboratory analysis. Marks infesteéd area
to. determine effectiveness of treatment. May specialize in treatment
of one type of infeststion, such as gypsy moth or witchweed.

SPRAYER {agric.) "424.883. chemical applicator; duster operator; mach-
ine duster; speed sprayer. Sets up and operates equipment to dust
tree crops, ground crops, and livestock with liquid or poWwdered pesti-
cides, fertilizers, herbicides, or hormones: Installs and adjusts
spray jets according to crop or materials used and acdjusts fan

iouvers to control airflow, using handtools. Mixes specified matexr-
jals and dumps them into hopper of machine. Drives vehicle to pull
sprayer through crop fields, and starts mechanism to dust crops, or
installs equipment in animal chute or pen to spray liveStock. May be
designated according to crop dusted as FRUIT SPRAYER: LIVESTOCK-SPRAY-
MACHINE OPERATOR: ORCHARD SPRAYER: TREE SPRAYER: VEGETABLE SPRAYER.

AUTOBOBILE-SERVICE-STATION ATTEMDARNT {auto. ser.) 915.867. .-zutomo-
bile-service-station Salesman; filling-station attendant, gasman;
gasoline-station serviceman; gas-station attemndant; gas tender; punp-
man; salesman, gasoline; sziesman, oil; service-station attendant.
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Services autobobiles, buses, trucks, and other autcmotive vehicles
with fuel, lubricants, ané accessories: Fills fuel tank of vehicles
with gasoline or diesel fuel to level specified by customer. Observes
level cf 0il in crankcase and amount of water im radiater, and adds
required amounts of o0il and water. Adds necessary amount of water

to battery, and washes windshielé of vehicle. Lubricates vehicle

and changes motor 9il (LUBRICATION MAN). Replaces accessories, such
as oil filter, air filter, windsheild-wiper blades and faa belt.
installs antifreeze and changes spark plugs. Repairs or replaces’
tires (TIRE REPAIRMAN). Replaces lights, and washes and waxes vehic-
les. Collects payment for services and supplies in cash or by

completing credit card sales form. May adjust brakecz (BRAKE ADJUSTER) .

May sell batteries and automecbile accessories usually foumnd in service
stations. May assist in arranging displays, taking inventories, and

making daily reports.

TIRE REPAIRMAN (auto. ser.) 915.884. tire-and-tube repairman; tire-
and-tube serviceman; tire fixer; tireman; tire serviceman. Repairs
damaged tires of automobiles, buses, trucks, and other z2utomotive
vehicles: Raises vehicle, using hydraulic jack, and unbolts wneel
using lug wrench. Removes wheel from vehicle by hand or, when
repairing gianttires of heavy equipment, by use of power hoist.
Locates puncture in tubeless tire by visual inspection or by immersing
inflated tire in water bath and observing air bubbies emerging from
puncture. Seals puncture in tubeless tire by inserting adhesive
material and expanding rubber plug into puncture, using handtools.
Separates tubeé tire from wheel, using rubber mallet and metal bar
or mechanical tire changers. Pemoves inner tube from tire and
inspects tire casing for defects, such as holes and tears. Glues
boot (tire patch) over rupture in tire casing, using rubber cement.
Inflates inner tube and immerses it in water to locate leak. Buffs
defective area of inner tube, using scraper, and patches tube with
adhesive rubber patch cr seals rubber patch to tube, using hot vul-
canizing plate. Reassembles tire onto wheel, and places wheel on
balancing machine to determine counterweights required to balance
wheel. Hammers required counterweights onto rim of wheel. Cleans
sides of white wall tires and remounts wheel onto vehicle. Responds
to emergency calls to make repairs or replacements of damaged tires
at customer's home or on road. May be designated according to
specialty as GIANT-TiRE REPAIRMAN: TIRE CHANGER: ROAD SERVICE.

S?RYER, HAND (zgric.) 465.887. Sprays tree crops, ground crops, oOT
11vestock_with pesticides, fertilizers, herbicides, and hormone;-
Attaches hose to pipeline of stationary pump or outlet on portabie
sprayer. .Opens valve, adjust sprayer nozzle, and directs spray over
crop or iivestock. May fill sprayer tanks.

FEED MIXER OR FEED ELENDER (corn prod.) 520.885. Tends agitator tubs
tha? biend ingredients used in making stock feed: Turns valves to
admit measured amounts of materials, such as bran, gluten, and stee
water, to'tub§ and starts paddle agitators. Feels éample’af mixturg
to determine if feed comsistency meets plant standard. Pulls lever
to open sliding gate and drain mixture from tubs. .
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FEED-MIXER HELPER f{grain § feed nill). 529.886. feeder loader;
nopper loader; mixer-machine feeder; mixer-nan helper. Assists FEED
MIXER in preparing stock zmd poultry feed by dumping sacks of wheat,
corn, or other ingredients into hopper of nixing machine. Stirs
jngredients in hopper, using pdddle, to facilitate flow into mixer.
Performs other duties as described under HELPER (any iad.)

FEED WEIGHER {corn prod.) 920.885. 1laborer, feed elevator; packer.
Tends machine that fills ané sews tops of sacks of stockfeed: Shakes
bag open, places it under chute, and presses peda: which releases
preweighed batch of feed into sack. Lifts filled sack on bag-closing
machine conveyor, folds end of sack, ard clamps sewing unit in place.
Starts sewing device which automatically sews teps of bag. May sew
teps of filled sacks by hand. May weigh filled sacks, using platforn

scales (WEIGHER (zmy.ind).

MILL FEEDER (grain and feed mili). 520.885. _Tends machine that mixes
meat scraps, used in poultry feed, into uniform mixture: Starts
machine and opens slide gates in hopped to feed scraps into machine.
Obcerves meter and adjusts slide gates in feed hopper to regulate
flow of material inte machine. ] B -

FLOUR-BLENDER .HELPER {grain and feed mill). 520.886. bleader helpe:;
bolter helper; feed-in man; flour-dumper heiper; flour-mixer helper.
Fills hopper of blending machine with flour to assist FLOUR BLENDER:
Moves sacks of flour from storeroom 'to blending machine, using
handtruck. Cuts sacks open and dumps contents into hopper of machine
or turns hand screws or moves levers te adjust gate openings of over-
head storage bins to release specified amounts of flour into blender
hopper. Performs other duties ‘as described under HELPER (any ind.)

FOOD MIXER (grain and feed mili). 520.887. Prepares bird foods by
mixing together .specified amounts of liquid and solid ingredients.
Packs product into molds or containezs.

GRINDER OPERATOR (grain and feed mill). 521.782. feed miller; grist-
miller; meal man; mill operator; roller-mill operator. Operates bank
of roll grinders to grind grain into meal or flour: Opens and closes
slides in spouts to roufe grain to various grinders and sifters.

Turns wheels ‘to adjust pressure of grinding rollers for each break
(passage of grain between rollers) according to grain-size and hard-
ness, ‘and adjusts feed chutes to regulate flow of grain to rolleTs.
Inspects product tactfully and sifrs out chaff to determine percentage
of yieid. Adjusts rollers to maintain maximum yield. Replaces worn
grinding roliers, using handtools. May sift and bolt meal or flour.
May clean and temper grain prior to grinding. May direct workers who
drain and temper grain and bolt meal or flour. May be designated
according to grain milled as CORN MILLER.

FEED GRINDER (grain-and feed mill). 521.885. Tends machines that
grind, cut, crimp, shell, or roll grain, hay corncobs, chaff, and
screenings for stock and poultry feed: Opens chute to regulate flow
of grain into machine or pitches hay and corncobs into machine hopper.
Starts machine and adjust control to regulate speed according to
finenéss of grind specified. May tend separator that cleasns grain
prior to grinding or to sift ground grain. May siart cConveyors and
elevators to transfer processed feed to storage or packing machine
bins. May fill sacks and weigh on platform scale. May be designated
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according to nachine tended as CORH-CUTTER OPERATOR: CORN-SHELLER
OPERATOE: CRIMPER OPERATOR: CRUSHER-MACHIXE OPERATOR: HAMMERMILL
OPERATOR: ROLLED-CATS-¥ILL GPERATOR. —-

GRAIN-DRIER OPERATOR OR DRIER ATTENDANT (graim & fee mill). 523.88S.
Tends grain-drying machines that reduce moisture conteat of grain:
Receives data concerning moisture comntent of grain to be dried. Hoves
levers to regulate gate on feed hopper and flow of grain throughk drier.
Obse¢ "ves temperature recorders and turasvalves to regulate flow of
stean pressure or gas to heat dricrs to specified temperature. May
observe coaveyors transferrimg graim from storage bin and control flow
of grain into feed hopper. May test grain to iasure moisture content
standards are being met, using moisture meter or standard oil-distili-
lation test. May be designated according to graim dried as RICE-
DRIER OPERATOR (grain § feed mill).

CUSTOM-FEED MiLL OPERATOR HELPER (grain § feed mill). 3521.886.
Assists CUSTOM-FEED MILL OPERATCR ia milling grain and feed Tec cus-
tomer specifications. Sacks and loads pill products om truck and
delivers them to customer. Performs other duties as described under

HELPER (any ind.)

BIN CLEANER (grain § feed mill; malt liguors). 529.884. <canitation
man. Scrapes, scours, and fumigazes interior of grainm bims: Climbs
into grain bin or lowers seif iato bin on scaffolding or bucket seai,
using block and tackle. Cleans interior of bin, using hand scrapers
anéd brushes. Sprays interior of bin with insecticides and rodent
deterrents or poisons, using spray gumn. Closes bims for specified
length of time. Airs bim and marks it for use. Places rodent traps
and powders in designated areas im elevator. Xeeps inventory of
jnsecticides and rodent contrcl supplies.

GRAIN MIXER (grain § feed mill). 520.885. grain blender; transfer
man. Tends equipment to mix grain for milling into blended flour:
Starts belt cenveyor and adjusts valve .contrcls on automatic feeders

to regulate proportions of specified grades of grain flowing from
storage canks onto converyor. Starts conveyors to transfer graimn to
milling department. Hay imspect grain for smut, Tust, OF cther contan-
inatien. May find weight of minimum test bushel by filling standard

measure with grain and recording weight.
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GRAIN PICKER (grain § feed mill). 529.687. grader. Separates and -
weighs samples of grain preparatory to grading: Pours grain sample
into hopper of sample divider and pulls lever tc allow grain to fall
through divider irto two receptaclies. Removes and weighs specific
amount of grain from each receptacle to obtain a representative but
reduced sample. Pours sample into cleaning mill (dockage tester) or
through sieve of standard mesh to remove foreign matter. Smells and
examines sample to determime if graim is Sour oT musty OT to detect
damage from excessive heat or moisture. Pours zrain sample into stan-
dard guart kKettle, weighs sample, and reads conversicn chart to obtain
weight per bushel. Separates damaged, weathered, soil-stained, and
undeveloped grain from graian with no defects and places grain in
separate containers. }ay remove graisn sample from incoming shipments
(GRAIN SMAPLER (finzn. inst; whole. tr.)
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GRAI: RECEIVER (corn prod.) 921.885. elevator man. Weighs carload
shipments of grain, such as c¢arn Gr milo, and starts conveyors to
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route batch.s of graip to steep tanks: Heighs car spotted on scales
to ra2cord 2nd verify weight against consignzent sheet. Hotifies
MATERIAL HANGLER (aay ind.) that car is ready for unloading. ¥eighs
eppty car. Starts conveyor to nove grain from umloading pit to eleva-
tor . Sets batching scale at specified weight and starts conveyor
that transfers grain to scale bim until balance is achieved. #hen
notified, pulls lever teo emply bin and starts conveyor tc transfer
grain to steep tanks. Haintaias batch records.

GRAIN SAMPLER (finan . inst.; whole. tr.) 228.£87. grain prober.
Obtzins sanmples of grain from freight cars, doat hoids, trucks, and
sturage bins for grading: Pushes sample-taking device into graia at
regularly spaced intervais or,; if grain is being.lcadesg, obtzins
samples frpm loading spout. Exanines sawples for uaifsrmity ané com-
bines parts tc form single sample. Places sample in canvas bags,

tags it, and forwards to AGRICULTURAL-COMMODITY GRADER (gov. ser.).
Fiies individzal samples of grainm that differ from lot and notes esti-
nated guantity represented.

GRAIN WEIGHER (grzin & feed mill; mailt liguers) 224.587. scalerwan;
weigher. ‘Yeighs railroad carloads of grain moving in and out of
elevator, using bezam sczle: Examines bin siips oz track list to det-
ernmine type, destinatiomn. and sstimated weight of each.load. Hotifies
workers to dump or leaé graim cars, using bdbell, iight, oxr telephone
signal systeg. Pulls iever to cpen slide gate om storage hoppeT and
drop graim into sczic hopper. “eighs grain by setting beam scale to
balance. Inserts ticket into automatic recorder on scale that puaches
weight on ticket. Notifies government imspector 1o examine beam scale
balance and stamped ticket. Records weights, description, ané destin-
ation of grain. Hay start coavevoss, select flow pipes, set trippers
and select storage tanks to convey graim into stcrage oY to loading
departament. ) o

-

- ey

£GHVEYOR COPERATOR (amy ind.) 021.883. Coatrcels conveyors 9T CCAVEYOT
system that transfer materials from underground workirgs fo vehicles
or stockpiles, lcad or unload vehicles and ships, or meve materials or
products to aad from stsckpiles, processes, Or departments: Starts
conveyor and loads or direcis cther workers to load conveyor, OT
adjusts chute or gate or positicns pipe into bin or stockpile to
permit material to flow omto conveyor. Moves controls to regulate
rate of movemeni and routing of materials or products according to
signals or knowledge of process by switching mnd reversing COnveyors,
moving delfector bars or gates at jntersecting points, or opening
and closing chute gates. Dislodges jammed materiais or products,
using pole, bar , cr other handtools -or by hand. Obcerves moving
materials or products for obvious defects and operation of equipment
for malfunction. Lubricates parts. Nay adjust conveyor scales and
cutoffs to sort and deposit specified kxinds mmd amounts of materials
ro containers at process, storage, OT shipping areas. H#ay collect
samples of materials for znalysis. Hay join sectioms of conveyor
frames at temporary working areas and connecl power units. May oper-
ate scoop to ioad ‘materiais onto conveyor. HMay clean materials from
under conveyor to preveant jamming and damage. May clean working
area. May record data, such as material moved, weight, and operating
condition of equipment. May be designated according to product moved
. as COAL-CONVERYOR MAN: or according to type of equipment as GRAIN-
ELEVATOR MAN (grain § feed mill); SCREENMAN (cement); SUCTION MAN
fagric.); or according to quantity moved as BULK-LOADER OPERATOR-

(water trans.}.
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GRAIN-ELEVATOR-MOTOR STARTER (grzin § feed miil). 921.885. Tends
notors that drive coaveyor belts in grain elevator: Observes Iights
on w211 and stops or starts motors, as indicated. Sweeps floor,
cieans potor room, ance 0ils motors.

PROCESSOR, GRAIN (grain & fead mili). 521.885. cleaning-house man;
grain cleamer; smutter. Tends graim separatiag, washing, and scouring
mzckines that remove foreign matter, such as dirt, samut, and Tust. from
grain preparatory to milling: Adjusts slides ian bin spcuts and stazrts
elevators to route grain from Storage bins to machimes. Turns valves
te regulate water temperature and water level im washer, to adjust

a2iT suction to remove dust from separators, zrd to regulate flow of

zir through drier. Turns wingnuts to zdjust angie of separatcr screcas
according to grain filow and amount of refuse. Hooks bag uader end of
screen to catch refase. Starts machines to process grain and observes
flow entering machines tc prevent overloading. Examines processed
grain to verify cleaniiness. Pcunds chutes with mallet to disliodge
clcgged grain. May tend separatiag equipmeni only and be designated

as SEPARATOR TEZNDELR.

LABORER, STORES (any ind.) 922.887. stock boy; warchouseman. Per-
forms any combination of the following tasks to receive, sicre, ship,
and distribute materials, tocis, equipment, and products within estab-
lishments zs5 directed: Conveys materials aad items from receiving or
production areas to storage by hand or usimg truck. Sorts and hangs
materials on racks or piaces items on shelves or in bins according to
predetermined sequence, such a size, type, oT product code, storing
perishabie goods in -refrigerateé rooms. Marks materiais or coataimers
with identifying information, using stencil or crayomn. Opens bales,
crates, and other contaimers, using handtools, Fills reguisitiors,
work orders, or requests for materials, toels, or other stock itams.
Distributes handtcols, patterns, fixtures, paris, and other items to
workers by placing them om comveyor or truck. Loads materials or
products onto skid, paliet, or truck, prepares and attaches shipping
tags to load, and moves load to production department or loading plat-
form, using handtruck or powered truck. Stows materiais or progucts im
motertrucks or railroid cars. Keeps record of materials or iteams
received or distributed. Pakcs material for distribution within

plant, weighing or counting them © insure conformance to compary
standards. Loads rollz of materials in machine holders. Arranges
stock parts in specified sequence for assembly by other workers.

Makes repairs to stock items, such as replacing worn or broken drill
bits, sharpening knives, and removing rough edges with sandpaper. May
be known according to specific task performed as COOLER MAN(dairy prod.’
ORDER FILLER: PRODUCE CLERK (ret. tr.); TOOL CHASER.

LUBRICATION MAN f(auto ser.) 915.887. greaser; lubrication salesman;
jubricarion technician; oiler. Lubricates moving parts of automotive
vehicles, such as automocbiles, buses, and trucks: Injects grease into
wnits, such as springs, universal joints, and steering knuckles, using
hand or compressed-air powvered grease gun. Inspects fiuid level of
steering gear, power steering reservoir, transmission, differential,
rear axle housings, shackles, and tires. Lubricates moving parts with
specifie? iubricants. Drains oil from crankcase and refills crankcase
with required amount of o0il. Sprays leaf sprimgs with Iubricant,
using spray gun. Adds water to radiator amnd battery. Replaces oil and
air filters. May sell lubricatiom and safety inspection services and

maintain related records on regular customers, feiiowing up periodicallj;
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with telephone, nzil, or personal reminders.

TANK-TRUCK DRIVER (petrol. refin.; ret. Tr.; whole. tr.) 903.883.
Drives tank truck to deliver gasoline, fuel o0il, lubricating oil, or
liquefied petroleum gas to customers: Drives truck into position

to load at filling rack. Cpems valves or starts puaps to £ill tamnk.
Reads gauges or meters and records quantity loaded. Drives truck to
premises. Coanects hose to tank and opens valves. Records amaunts
deiivered and issues ticket to customer. May attach ground wire to
truck. May be designated according to type of fuel de3iivered as FUEL--
OIL-DELIVERY HMAN: GAS-DELIVERY MAN: Hay drive trailer truck and be
decignated TRAILER -TANK-TRUCK DRIVER. ’ '

Yhen you arw working out each assignment you should first read
the material assigned carefully, then answer the questions in the
question manual. Once you have completed the guestioms, have them
checked by your teacher coordinator and go back and rework any that you
missed. WHhen there are activities listed these should be carried out
to the best of your ability. All the references, including visual
and audio-visual aids, should be studied with the utmost of care.

As you begin your study in Agricultural Supply -- Sales and
Service occupation you should remember that learning is an individual
process. How fast and how well you progress depends entirely on you.
You should remember that, no matter what your starting wage, the cost
tc the employer to prepare you for initial employment will be more
+han the vaive of your services for so@e time. Thus, ycu owe it
to your employer as well as yourself te progress as fast as possible.

% PO
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;4 Analysis of Part I, Gemeral inforpation
E | Agricultural Supply, Sales and Service Occupatioas

B A R Wt B

= ABILITIES: UNDERSTANDINGS:
3 To develop the Assign. To deveiop the
2bility to: No. understanding of:

Career Opportunities

E 3 1 1Identify and describe 1 1 The description of E
e 3 the nature of the work and the nature of the :
e 3 of the sales, suppiy work of the sales, :
E 4 ard manageaent occupations supply and managemert R
occupations
2 Describe the working i 2 The working condi- ;
conditions of the tions of the occu- g
occupations pations
3 Give the educaticnal i 3 The education 1 and
and personal qualifications personal qualifica-
for the occupations tions for the occu-
pations ;
4 Describe the entrance H 4 How to enter and ad- :
and advancement possi- varce in the occupa- :
bilities of the occu- tioms
pations
Salesmansiip
S Meet the cusiomer 2 S Technigues of meet-
ing customers
6 Present supplies and 2 6 Principles of
services tc the cus- salesmanship
tomer
7 Overcome sales 2 7 Psychology of
resistance selling
8 Close the sale 2 8 Faczors in closing

o cales

Organization and Function of Agricultural Business

9 Understand types of 3 9 Types of store
store ownership ownership
16 Understand organiza- 3 10 Methods of organi-
i 4 zation planning

tion planmns
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Assignment No. 1

BASIC ECONOMICS OF LIVESTOCK FEEDING AND
THE LIVESTOCK INDUSTRY

The majior objective in livestock feeding is the production
of iivestock products that gives the producer the maximum net
income. This does net always require the lowest feeding cest nor
the most rapid rate of gain. It does, however, require a combin-
ation of proper feeding with the other factors of production.

Feeding has an effect on rate of gain or production, feed
efficiency, and market quality of the finished product. Gener-
ally, the greater the rate of gain or level of production, the
lover the fced cost; and the higher the market grade, the greater
will be the net profit to the producer.

Assignment:

1. Read the references listed telow.
2. Answer-the questions listed in the question manual and turn

in this assigpment by .

-

References:

B. Morrison, Feeds and Feeding, pp. 148-160 and 620-640.
Movies:

1. Cattle and The Corn Belt {(USA - The #liddle West)
20 min., BE&W.

Explains the importance of the Corn Belt in the production of
cattle and other 1ivestock for the nation’s meat supply.
Shows many scenes of cattle ranches farther west, the feeding
yards in the Middle West and cattle yards and processing
plants in the cities.

Bureau of Audio Visual Instruction, University Extension

Division, University of Nebraska, Lincolp, Nebraska 68508
2. Meat, Milk and Honzy with Livestock on Concrete

15 min., cclor.

The fiin emplasizes that the secret of livestock production
is the caraful planning of that production. Disadvantages of
raising livestock in muddy lots are indicated.

Bureau of Audio Visual Instruction, University of Nebraska
Extension Division, University of Nebraska, Lincoln, Nebraska
68508
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Gods Own Coran Country
30 nian., color.

W
)

Shows cattle ranching in the Sandhills of Nebraska where cattie
are produced for the feed lots of eastern iebraska.

Secretary ianager, Sandhills Czttlemen Association, Valentine,
Nebraska :

Econonics of Livestock Feeding

The following materaial is adapted from information pre-
pared by the Center for Yocational Technical Education, fhio

Stzte University, Columbus, Ohio.

Feed is the major cost of all iivestock production, cenerally
resulting in the following percentage of the costs of producing
livestock and livestock products.

1. ¥Whole nrilk - 50-60%
2. Market hogs - 75-80%
3. Pounltry - 60-790%
4. Feeder calves - 60-735%
5. Market cattle - 75-85%

6. Harket lambs 60-70%

Cecsts may be above or below these zverages due to the
individual producer's ability, guality cf livestock, feed prices,
and the producer's labor efficiency.

¥inimal standards for rate of gaim or production and feeding
efficiency are given in the following table.

i et A B R A L RtV th A wi

Livestock or

Livestock Rate of Gain Feed

Product Level of Production Efficiency

Whole milk 400 1lbs. butter 25-30 1bs. per day-

fat annual hay or hay equivalent

6-1¢ 1bs. per day-
grain

Market hogs 200 1lbs. at 5 months 1 1b. per 3.3 1bs. feed

Poultry--<g£3s 240 eggs anaually 4.0. 1bs.per dozen eggs

--broilers 3 1bs. at nine weeks 1 1b. per 2.5 1bs.

feed

Feedér calves 456G 1bs. at 7 months 1 1b. per 5-6 1bs.
milk and feed

Market cattle 2.5 1bs. per day 1 1b. per 7-8 1bs.
feed

Market lambs .33 1bs. per day 1 1b. per 6-7 1bs.

feed
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$10.00 worth of fecd will produce about:

1. 600 pounds of milk
2. 100 pounds of pork
3. 50 dozen of eggs

4. 65 pounds of beef
5. 60 pounds of lamb

These levels of production will vary widely due to climate,
value of nome-grown feeds, management, and inherited cnaracter-
istics of the animals. The same is iruc for feed efficiency.

Other economic losses result from:

1. Proper rations fed at low levels result in nutritional
deficiencies as anemiaza, rickets, ketesis and other
diseases that will lower production.

2. Proper rations that aze overfed can result in other
autriticnal diseases that reduce production and cause

feed wastage. .

3. Improperiy prepareé rations that are unpalatable or
difficult to digest.

Various rations may give equal rate of gain, feed efficiency
and a uniform market product but have different costs, which will
result in varying net returns. The feed dealer needs to sell a
feed that will give the producer the highest net Treturn per
animal unit. The success of the livestock producer will determine
the success of the f::d dealer. Only satisfied customers will
continue as repeat customers. The feed industry presently handles
40 million tons of feed, valued at over 3 billion dollars, annually.
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It is important for the feed salesman to have some know-
ledge of the livestock industry. Feed sales depend solely on
this industry. The livestock industry is large and is increas-
ing in size every year. Hence the feed salés and service will
increase in a like manner. The livestock industry depends on
the human population and its consumption of products of this
industry.

It would seem that a knowiedge of the size of the population
in the United States and its projected growth would be of
interest to people im the feed business. Im 1965 there was
about 164 million people in this country. 3By 1980 it is pre-
dicted that there will be an increase of 27% in the population,
or a2bout 51 million more peopie. This means 51 million more
customers for human food. This will cause a Tise of about 30%
in domestic use of farm products. The per capita consumption
of meats by 1980 wili be up for some kinds of meat and down
for others but the overall consumption by the population will
be much increased as is shown in the following graphs:
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Figure 1 compares the per capita meat consumption of 1965 to the
estinates of 1980. In 1980 beef, lamb aand poultry consumption
are forecast for incrzased consumption per capita while there
is a predicted decline in pork coasumption per capita.

Figure 2 shows the anticipated increase in all classes of meat.

Table i. Livestock numbers and valiue in Hebraska, January I, 1965*

Xind of livestock Number falue 1966%**
All cattle ©,062,000 $696,232,000
Beef cattle** 5,565,060 643,149,000
Hogs and Pigs 2,640,000 68,640,000
Milk cows, replacement
heifers and calves 437,000 53,083,000
Sheep 605,000 _ $,566,000
Chickens 7,253,000 ) 6,238,000
Turkeys 48,000 202,006

*Nebr. Ag. Statist®~=s

**Beef cattle kere is interpreteéd to include the beef breeds plus -
the dairy cattle steers as vealers or fattening stock.

***To be completed by the student-as a part of this assigament

on 2 separate sheet of paper.

The total value of the livestock in Nebraska, January 1,
1965 was $789,878,080.

The average annual value of crep production in Nebraska
from 1959-1963 amounted to $697,430,000 even though cash receipts
were $433,275,000. Part of the vaestock receipts in reality
represents the marketing of crops since much of the feed grains
and legume roughages are fed to livestock.
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Nebraska ranks third in tne beef cattlie industry in the
United States. Tabie 2 lists 10 states and the puober of beef
cattie in each state.

Table 2. HNuzmber of beef cattle on farms a2nrnd ramches, January 1,
1965, tem states.*

State 1865 1966**
Texas 1¢,239,000
fowa 7,338,000
Nedbraska 5,565,004
¥ansas 5,152,000
Caiifornia 4,684,000
¥Missouri 4,435,000
South Dakota 4,278,006
Oklahoma 4,190,006
Montana 2,758,000
Mississippl 2,191,009

* Livestock and Poultry Inventory, Jan. 1 for years 1961 through

1965.

**_ To be completed by the student as a part of this assignment

on a separate sheet of paper.
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Figure 1 compares the per capita meat coasumption of 1965 to the
estinates of 1986G. 1iIn 1980 beei, lamb and poultry consuapticn
are forecast for increased coasumption per capita while there

is a predicteé declipe in pork consumption per capita.

Figure 2 shows the anticipated incrsase im 211 classes of meat.

-

Table i. Livestock numbers and vaiue in ¥ebraska, January I, 1965*

Xind of 1livestock Number ﬁalue 1965***
All cattie 6,002,000 $696,232,06G00
Beef cattle** 5,565,000 643,149,000
Hogs and Pigs 2,640,000 . 68,640,900 ]
Milk cows, repiacement

heifers and calves 437,000 53,083,000
Sheep 605,000 9,565,000 -
Chickens 7,253,000 : 6,238,000
Tarkeys 48,000 262,006

*Nebr. Ag. Statist -s

**Beef cattle Rere is interpreted to include the beef breeds pius
the dairy cattie steers as vealers or fatteming stock.

*%xTo be completed by the student as a part of this assignment
on a separate sheet of paper. '

The total value of the iivestock in Nebraska, January 1,7
1965 was $§780,878,0¢C0.

[ - The average annual value of crop production in Nebraska

L . from 1939-1263 amounted to $697,430,000 even though cash receigpts

: - were $433,275,906. Part of tne livestock Teceipts im reality
represents the marketing of crops since much of the feed graims

and legume roughages are fed o livestock.
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Suggested activities to add knewledge relative to the economics
of the livestock industry.

1. Check the llebraska Agricultural Statistics and £fiil in
-coluempn 2 in tavle 2.

2. Review market reports to deteraine the prices of feed graims,
protein feeds, prazirie hay and alfaifa hay. Prepare a graph
to cover one semestier on prices of the ctomaon feeds used in
the compunity.

3. Prepare a2 graph showing the market prices of the following
classes of iivestock and poultry £for a period of one
semester. Plot once a week using the same day of the
week each time. .

Choice fat steers 1006-1200 pounds

- Choice fat heifers 909-1000 pounds

T Good Feeder steers 650-750 peunds
Butcher hogs 200 pounds ‘
Fat lambs 75-90 pounds
Breeding ewes 100-12§-p0unds
Broilers
- I Hens

4, Visit several farms and ranches to obserr¥e the feeding
cperaticons. What equipment is used?
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Assigazment
Sheet lNs. 2

STRUCTURE A=D FUNCTION OF THE DIGESTIVE SYSTEM

Introduczic=:

jale

Hox ¢éoes an animal utilize the nuirients in the feed
coastvmes? fhat are the functicns of the parts of the digestive
systea 0f aa animal in breaking down feedstuffs commoanly £fed?
How are the nutrients moved into the animal body, to become 2
part of the amnimali, te preduce meat, milk, eggs. wool, leather,
energy, etc.?

-~
| 9

Different kinds ¢f livestock have differemnt nutrieat require-

ments. This is primarily due tc differences im their digestive
svstens. Digestive sysiems are divided imto two kimnds: noa-
Tuninant digestive system, sometimes calied the simple digestive
system; and the ruminant digestive systenm.

In order to uvnderstamnd that 211 kinds of livestock cannot
uitilize the same %Xinds zandéd z2mount of feed, it is necessary to
become acquainted »ith the digestive systems of animal for which
the feed dealer supplies tihe necessary supplemental feed.

Assignment:

1. Read the references 1iisted below.
2. Answer the questions 1listed in the question manual
and turn in this assignment by .

Jeferences:

A. Bundy and Diggins, Livestock and Poultxy Production,
pp- 31-35. ’

B. #orriscm, Feeds and Feeding, pp. 17-27.

C. Raliston Purina Co., Animel and Feuiiry futricion,
pp- 27-2S.

dovie:

The Rumen Storxry: 26 min. color
How the digestive systems of dairy and beef cattle and
sheep differ from non-ruminants: a detailed study
and explanatioan of rumen digestion.

Suggested Teaching-L2arning Activities

1. Visit the local freezer locker plant and have the
manager or butcher show you the differcnt parts of
the digestive system of a bezsf animal and a hog.

2. Visit the local veterinarian to study pictures or
models of parts of the digestive systen.

3. Contact the Biological Science Department to study a
plastic model of a human being. The human being has
a simple stemach very much like that of a hog.




STUDENT HORLSHEETS
3
NN
N~
N
i
M
O Agricultural Supply, Sales, and Service Occupations
- -~ .
1 General Ianformation
Part 1

(Supplement to Publication No. 5)

ERRLARS AL Lt ST L ML S LA AN E Rk L Rt i M LY A LELh Rt 1 iy
Okl LR NG LA R L v ARNH

SERNANY
*

N

R INLARRCRAR L B R R LR
L
-




Assigoment
Worlzreci “o. 1

RBASIC ECGNIZLE OF LIVESTOTX TEIDIKRCG AXD

THe LIVESTGLK INTULIKY

True-False

Directions: The follewing statements are either frue or false. If
the statemept is true, draw 2 circle around the letfer o i
if ir is false, draw a circle zround the letter "E.

T ¥ 1. Stockmen chould take advantage of price changes in feed to
secure za econcmical ration.

T ® 2. QCemerslly feeds that are low in protein cost more than
feeds that are high in proteisn.

7 ¥ 3. The cost of grinding grain should ke added to the cost of
the grain when calculating cost of feed.

T ¥ L. It may be more profitable to feed only a smail amount of

concentrates when roughage is very cheap.

T ¥ 5. Dairy cows have often gone off feed when fed very small
amounts of roughage.

T TF 6. Crains are generally higher in price at harvest time than
at any other time of year.

T ¥ 7. Dairymen producing market milk on high priced land near
large cities will often buy most of their roughage and
concentrates.

Swinz ranks zbove dairy cows In efficiency of converting
digestible nutrients to human food.

TR AR 6 LT et 34
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T F 9. TPoultry and swine are direct competitors with man for food
since in this country they eat chiefly grain.

S Ut LU

F 10. Beef cattle rank above all other farm animals in efficiency
of converting feed to human food.

3

a0




TEACHERS EEY
NN
N~
.
N
M
-
-
led
Agricultural Supply, Saies, and Service Occupations
General Information
Part 1
tSupplement to Publication No. 5)
-7




Teachers Rey
Assignment
! Worksheet No. 1

BASIC ECCNOMICS OF LIVESTOCK FEEDING AND
THE LIVESTOCK INDGSTRY

4 True~False

: . T B-143
2. F B-149
3. T B-150
L, T B-154
5. T B~156
6. F B-156
7. T B-156
8. F B-158
8. T B-158

i0. F B-158
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FEED SALES, SUPPLY AND SERVICE OCCUPATIQNS

Introduction

The 1livestock industry in the United States is large. It
ttilizes vast quantities of feed which is a major cost in 1ivestock

production ranging from 50% of the cost of dairy production to

85% of the cost of beef production. People in this country have

a very high standard of 1iving. They consume large quantities of
meat, milk, and eggs, and are large users of byproducts of the
iivestock irdustry. The feed industry can help to maiataia this
standard of living by being of valuable service to the live-

stock industry. Such service caa be given by persoms who have

an understanding of and develop the abilities and skills mentioned

below.

Feed sales and services invelve such functions as: selling
feed, delivering feed, processing feed, advising livestock
feeders, interpreting feed amalysis, etc. It involves the hand-
ling of feed grains such as cors, oats, barley, milo, etc.; pro-
tein concenirates such as: soybean oil meal, Beat scraps,
cottonseed meal, pillets or cake; minerals such as salt, boane meal;
and commercial mineral mixtures. Special additives such as vit-
amins and antibiotics need to be considered. Some livestock
feeders purchase and feed 2 complete ration, i.e., omne that has
a1l of the necessary ingredients for maintenance and productiomn.

You will need to know a great deal about the retail feed
business in order to serve well the customers of this type of
business. The development of the following understandings, abil-
ities, and skills aic very essential:

1. To understand the basic economics of feeding

2. To understand basic 2animal nautrition

3. To be familiar with the value of various feeds

4. To be able to balance rations

5. To know how feeds arc prepared

6. To become acquainted with the methods and trends in
merchandising feed

7. To be familiar with the regulations in labeling and using

feed
8. To become aware of the precautions in the use of spec-

ial feed additives

Mastery of the material contained in this publication should
enable you to make a satisfactory entry into this occupation.




Feed Sales, Supply and Service Occupations

Conmpetencies to be Peveloped

Abilities Assign. Understandings
To develop the 2bility to: Ho. To develop the understanding of:

Basic Ececnonics of Livestock Feeding

1 Quote feed prices to 1 ' 1 Feed érices in general
customers

1 2 Relationship of feed
prices to prefit

1 3 Efficiency of producticn
by different classes of
livestock

1 4 Outlook fer meat
.onsusption

1 5 Value of livestock in
Nebraska

1 6 How states rank in

livestock population

Structure of Function of Digestive System

2 7 Physical makeup of the
digestive systems of
farm animals

2 3 Functions of the dif-
ferent digestive organs

Findamentals of Animal Nutrition

2 Advise customers 3 9 Xinds of nutrients needed
coilcerning animal for livestock production
needs for carbohy- ‘
drates, fats and 3 10 Functioas of nutrients
proteins

3 11 Sources of nutrients




Abilities
To develop the ability to:

Assign.
tlo.

Understandincs
To develop the

uncderstarnding of:

Feed additives

3 Advise on purposés
of feed additives

4 Advise on problzms 4

5 How¥ to use pre=ixes 4

.

12 Xinds of feed additives

15 BDangers fronm uvsage abuses
- of feed additives.

14 Purposec of premixes

Classification of Feed Stuffs

5 Recognize roughages 5

that are high aand
low iz fiber

7 Recognize concen- 5
trates that are low
-2 7 and-high in protein
8 Recognize animal pro- 5

- ducts ‘used-in the
-- . feeding industry

9 Recognize common feeds 5

and their sudbztitutes

Feed Analysis

-

15 Classes of feed

16 Kinds of graias

———" t—

17 ZXinds of roughages

__i8 Xinds of protein feeds
1% Quality of roughages
20 Gueality of protein
21 Sources of vitamins
22 Sources of minerals

angd Digestibility

10 To interpret and use 6 23 The relative value of
feed- analysis tables the different nutrient
constituents in common
11 Ability to evaluate 6 roughages, feed grains,
roughages, pasture and protein concentrates
and grains ) -
- - - 24 Feeds that are high in
- 12 1Interprét feed 6 energy B
analysis . : 4
- - 25 Feeds that are high in
13 Recommend specific ) protein

rations




Abilities

Assign.

Understandings

To develop the zbility to:

Xo.

Te develcep the understandiang of:

15

16

19

20

21

22

Processing Feeds

7 26
7 27
7 23

Formulating Rations

Formulate rations & 29
Interpret feeding 8 30
standards
Recommend satisfactory
supplenents

Feeding Beef Cattle
Formulate beef ° 31

cattle rations

Interpret feed S 32
analysis

Interpret feeding

standzrds 9 33

Swine Feeding

Formul:fe swine 10 24

rations

Interpret feed 190 35
analysis

Interpret feeding 10 36

standards

The different processes
in preparing all feeds
for livestock

The value of the dif-
ferent methods of pro-
cessing feeds -

Reasons for processing

Purposes for formulating
rations

How to forpmulate
rations

Hutrient Trequirements
of different classes of
beef cattie

Relative value of
Toughages, pastures,
concentrates
Feeding practices used
in the community

Kutrient reauirements
for swine

Feeding practices used
in the connmunity

¥ineral requirements




Understanding

Assign. ..
To develop the understanding of:

No.

Abilities )
To develop the abvility to:

Feeding Dairy Cattle

feed formulas poultcy

23 1Interpret feeding ) 11 37 HNutrient requirements for
standards ‘ dairy cattle
24 Interpret feed 11 38 Feeding practices used
analysis in the coanunity
25 Formulate éairy 11 39 Mineral requirements
rations
Feeding Sheep
: 26 Formulate rations 12 40 Hutrient rquirenents for
sheep '
27 Interpret feed 12 41 Feeding practices used
analysis in the comnmunity _
] 28 Formulate dairy 12 42 Mineral requirements
2 rations
*Z Poultry Feeding
: 29 Interpret pouliry i3 i3 Hutrient requirements of
¥

Feecding practices used
in the compunity

Reconmend formula- 13 44
tions for different
classes of poultry

i.e., layers,

broilers,

chicks,

poults, etc.

Minerzl requirements




Abjjities:
To develop the
apility to

Assign.
No.

Understandings:
To develop the
understanding ef

Selection, Calibration, and laintenance

of Fertilizer Equipment

30.
31.
32.

33.

34.
35.
36.
37.

32.

Calibrate fertilizerx
application equipment.

8

Select variouvs fertilizer 8

application equipment.

Advise customers on proper 8

maintenance procedures.
Identify and evaluate
fertilizer application
equipment.

Merchandising

Fertilizer

31. Principles and methods
of fertilizer applica-
tion. -

22. Methods of calibrating
of adjusting fertilizer
applicators.

33. Methods of lengthening
fertilizer application
equipment 1ife.

33. Basic design factors
to consider for fertil-
izer applicators.

35. The chief enemies of
fertilizer applicator
equipment life.

Effectively

Maintain good company-

customer relationships.
Maintain old and obtzin
new customers.

Develop effective adver-

tising programs.
Meet customer demands
and needs.

Successfully sell fertil-

izer products.

9

w v Vv v

36. Satisfying customer
needs.

37. Customer resistance

to increased fertil-

izer purchases.

« 38. Results of various

advertising techniques.
39. Personrel attitude on
customer sales.
40. Methods of effective
advertising and
promotion.




Assignreat
No. 1

THE ECONOMIC VALUE OF THE USE
OF FERTILIZER IN CROP PRCGDECTICN

Fertilizer is onme of the most economical purchases of all agricultural suppiies
used by a farm or ranch. Fertilizer prices have increased onily 157 in the past
twenty-five years while prices of 21l other agricultural suppiies have riser wuch
more rapidly.

The econcmic importance of fertilizer is rapidly becoming undexrstood by
today’s farmers amd landowners. Proper use of fertilizers is of crucial impertance
in an age of narrcw farm income production ratios. What fertilizer applications
would you recommend for a farmer to receive maximum profits? What factors wouid
you nead to consider to make proper recommendations to a farmer gbout his fertili-
zer needs? You will need to be abie to answer these types of problems to success—
fuily handle your job.

Assigmment:

1. Read the foilowing material and references.
2. Complete the suggested learning activities.
3. Answer the questioms concerning this assigmnment in the

Question Manual apd tura in this assignment when completed.
(Suggested time allotment for this assignment to hours.)

References:

A. WNational Plant Focd Institute, Cur Land and Its Care,
Fourth editiorn, 1962. pp. 63-67.

B. McVickar, Using Commercial Fertilizers, Second editionm,
19 61' P? aﬂ 237‘-249 .

X. The following material adapted for use in this assignment
from Fertilizers, Sales and Service: The Center for Research
and Leadership Development in Vocational and Technical Educationm,
Cclumbus, Ohic.
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mertilizer is cne of the best buys of 211 the agricultural supplies a farmer
or rancher needs. Whereas prices of all agricultural supplies have risen over
125 perceat, commercial fert:lizer prices have iacreased only zbout 15 percent
in the past twenty-five years. This is shown on the following chart.

PRICES PATID BY FARHMERS
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Source: USDA, Washington, D.C.

Farmers and homeowners now ars mcre aware of the economic value of fertilizer.
The fertilizer industry, statr land-grant colleges, and the U.S. Department cf
Agriculture have made considerable progress in educating the buyer in the proper
use of fertilizer and its value in crop, lawn, and garden production.
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The economics of crep production should indicate the value of proper fertilizatior

hut one should first understand fixed costs and variable costs.
those that cannot be reduced or eliminated.
or rental is always a fixed cost.
or purchase in made, then they beccme fixed costs.

¥ixed costs are
The yearly cost of land ownership

Other costs are variable until the operation

An exzmple of a variable cost

is plowing. Money may or may not be spent to plow the lapd, but, afier plcwing,
the evpense is fixed and must be pzid, whether or not a crop is planted.

A1l costs listed in the example below are fixzed.
The fixed costs of growing an acre

taken from field trials with cora ia Ohio.

Oof corn were:

Land
Machinery
Labor

These are realistic figures

<

ok
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Supplies {seed, weed spray,

and others)
Miscellianeous costs

"
U

!-IWO
on I ke

Total ccsts, except for

fertilizer

545.60 an acre

Three levels of fertilizer were applied with the following costs and results.

Level of application
per_acre

Low——100 1bs.
Average—228 1bs.

Recommended—700 1bs.

The economic results are apparent in the following tables.

Cost of fertilizer

Rushels of corn
per acre

$ 4.00
9.12
28.00

Note that at $1.00

per bushel, fertilizer levels below the recommended level result in a net loss.

application
acre

Leyvel of
Der

Low
Average
Recommended

Level of application
. per acre

Low
Average
Reccommended

Total costs,
plus fertilizer

$49.00
~$54.12
$73.00

fixed Value of corn at
$1.00 $1.15 $1.30
$45.00 $51.75 $58.50
§$51.30 $59.00 $66.69
$76.50 $87.98 $99.45

Profit or loss per acre

$1.15 £1.30
$2.75 $ 9.50
$4.88 $12.57
$14.98 $26.45
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Three factors relate to the profit from grewing 2 crop.
1. The total costs of production
2., The level oflproduction‘(bushels of corm)
3. The market value of the pfoéuct (corn)

The reccrmerded level of fertilization can best be determined by accurate soil
fertility tests and carefully controlled test plots conducted in the farmer’'s
. fields. - :
Limited capital frequently prevents the application of fertilizer at reccmmended
levels. Research shows that return per dollar imvested in fertilizer is higher
. at low fertilization than at high, but high fertilization brings the greatest
total return per acre per dollar spent.

Nationwide studies show that crop producers are using less than forty percent of
the recomnended levels of fertilizer. This is an indication of the sales poten~
tial at the retail level and the service that can be provided to crop producers
- to enable them to increase thelr production and profit. ’

Supggested Learning Activities

1. Study the community and locate the concerns that handle
fertilizers to determine the types and volume handled.

2. Determine how much crop-production must increase by the
year 2000 to feed our expected population.

3. TInterview a farmer to determine the amount of fertilizer
used per acre and his expected use.of fertilizer im the future.

4. Develop comparisons of yields and production costs for local crops.

5. Review state college of agriculture publications showing the
results of fertilization demonstrations.’

6. Visit a local fertilization demonstration piot if available.
7. 1Interview resource person from a local fertilizer distributorship
to discuss the actual examples of crop production economics baced

on cases in the community.

Suggested Instructional Materials and References

" Instructional materials

1. Data collected on the results of local fertilization demonstrations.
2. Slides or films, such as Profit in Forage and Pasture, showirgz c1.D
“yield response to fertilization. .

References:

1. Our Land and Its Care, pp. 63-67.
2. Using Commercial Fertilizers, pp. 237-249.




Assigrment
No. 2

THE AVATIABILITY OF PLANT NUTRIENTS
AND EFPECTS OF ENVIRONMENTAL CONDITIONS ON PLANT GRCWIE

Persors interested in working im the fertilizer sales and service industry
not only need to understand how plants use fertilizer, but alco should have an
understanding of how some other environmental conditions may affect plant growih
and reproduction. Amount of rainfall, temperature, and weeds are just a few
examples of envirormental conditions which affect plant growth and reproduction.

Factors such as these mentioned above must be taken into comnsideration
when pianning fertilizer prograas with a farmer or when observing & field dering
the growing season or its yield affer harvest. A good understanding cf such
environmental conditions and their effects is essential to successiully meet
some of the problems that will arise for a fertilizer sales and service eumploye=
to answer.

The follcwing assigmment will explain some of the envirommental effects
more fully and how they affect plant growth and reproduction.

Assionment:

1. Read the following materials and referernces.
2. Complete the suggested learning activitizs.

3. Answer the questions concerning this assignment in the Question
Manval and turn in when completad.

References:

A. WNatiopal Pilant Food Imstitute, Our Land and Its Care, Fourth
Edition, 1962. pp. 22-39.

B. McVickar, Using Commercial Fertilizers, Second Edition, 1961.
pp- 1-5.

D. National Plant Food Imstitute, The Fertilizer Hamdbook, 1963.
pp. 39-57.

X. The following material adapted for use in the assignment from Fertil-
izer, Sales and Service, The Center for Research and Leadership Nevelop-
ment in Vocational and Technical Education, CoXumbus, Ohio.

A person interested in er:. loyment in sales and service imvolving fertilizer
materials should concerr himself with how plants use fertilizer, be awvaxe of
the effects of other environmental conditicns on the growth and reproduction

of plants.
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Assignment
Worksheet Xo. 1

THE ECOXOMIC VALUE OF THE USE
OF FERTILIZER IN CROP PRODUCTICN

;Iultiole Choice

Directions: In the space at the left of each statement, write the letter
of the ites which will provide the cocrrect answer to complete
the statement.

1. Farm ouitput per acre has increased by what percent in the
last 20 years?

a. 25Z
b. 50%
c. 75%
d. 100%

2. In an area where the soil is predominantly low in fertility
which of the following statements is more likely to be

correct?
a. High land value per acre and high value of farm products

sold per fam. .
b. Low land value per acre and high value of farm products

sold per farm.
c. High land value per acre and low value of farm products

sold per farm.
d. Low land value per acre and low value of farm products

sold per farm.

" " \ 9
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3. Which of the following statements is correct?
a. The acreage in cropland has increased considerably in

the last 20 years.
b. Differences of soil fertility is not reflected in the

value of land per acre.
c. Rich, fertile soils will support a more prosperous

economic level.
d. We basically depend on the natural fertility of the

land for crop production.

4. Most of the items in the cost of crop production:
a. a:e higher at low yilelids.
b. are Iower at high yields.
c. are high at all times.
d. are the same regardless of large or small yields.

5. Fixed costs are:
a. costs that must be paid regardless of production.
b. costs such as taxes, cash rent, depreciation.
c. costs which decrease per unit as yield increases.

d. all of the above.
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Directions: Fill in the blank(s) in each statement with the word(s)

2

6. High fertilization rates gener2lly:
a. bring the largest return per acre per doliar spent.
b. bring the largest return per bushel per dollar spent.
c. decrease total precductionr costs.
d. decrease total preducticn ocutput.

7. Return per dollar iavested in fertilizer is:
a. lower at low fertilization rates.
b. higher at low fertilization rates.
c. higher at high Tertilization rates.
d. the same regardless of fertilization rates.

8. Compared to the costs of hired labor and farm machinery,
fertilizer costs:
a. have increased more rapidly.
b. have remainec the same.
c. have increased less rapidly.
d. have decreased in price.

9. According to the research material presented, which application
level of fertilization preduced the most profit?
a. low applicatiocn
b. average application
c. recommended application
d. above recommended application

10. Which of the following factors will not affect the profit
received from raising a crop?
a. the total costs of production
b. the level of production
c. the market value of the prcduct
d. the total residue remaining after harvest

Completion

1.

required to complete the sentence correctly.

Farm output per acre has increased percent in the last 20
years.

Highly fertile farms are generally worth (more, less) per
acre and produce than farms low in fertility.

Today, we can no longer depend on fertility to meet the plant
nutrient needs of the soil.

capital frequently prevents the application of fertilizer

at recoiomended levels.

Costs which wust be paid whether or not a crop is produced are
costs.




6.

8.

9.

3

Costs that may or may not be spent may be classified as costs.

Highest income per acre ig usually received by applying the
levels of fertilizer.

If the value of a crop imcreases, it would prcbably be profitable to
{increase, decrease) the level of fertilizer appiicationm.

Fertilizer prices nave increased (more, less) than the zverage

prices of other farm supplies.

10. Total costs of production will (increase, decrease) as
higher levels cf fertilization are applied.
Listing
Directions: List the items called for imn each of the following. Select
your answers carefully.
_ 1. List three factors that relate to the profit from growing a Crop-

a.
b.
c.

2. What are the two types of costs with which a farmer is faced.
a.
b.

3. The market price for a crop includes:
a.
b.
c“

4. Give two examples of fixed costs.
a.
b.

5. Cive two examples of variable costs.

a.
b.

sl e v o Piaid)
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Teachers Key
Assignment
Workshest No- 1

: THE ECONOMIC VALUE OF THE USE OF FERTILIZER
- i C2oP FRODUCTION

Multiple Choice

1. b
2. d
- 3. ¢

L., d

5. &

6. =2

7. ®

8. ¢

9. ¢
i0. @
Completion

1. 50

2. more, more
3. mnatural -
4., Idmited

5. fixed

6. wvariable

7. recommended
8. dncrease

9. 1less
10. dincrease

Listing

1. a. Total costs of production
b. Level of production
c. Market value of the product

2- Qe fi:{ed
b. wariable

3. a. harvest costs
s b. storage costs
’ c. transportation costs

. 4. a. depreciation
b. taxes

5. a. plowing
b. seed
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FERTILIZE--SALES AND SERVICE

Major Objective : - - 3

To develop the understandings and abilities needed for
initial employment as an"iiside salesman" in the agricultural
supply business, which includes fertilizer among its sales and

services,

Introduction -
The copmercial fertilizer industry has shown a tremendous

growth in both size and importance in the natioa in recent: years.
During the ;960-61 fertilizer year alone there were 25 miliion

tons of commercial fertilizer consumed. This was more than 300%
of the entire commercial fertilizer production in the ‘United States
prior -to ¥World War II. st L -

Commercial fertilizer application has been an-important
reason for the steady increase in crop production. More 2nd more
farmers are using fertilizers today, and the farmers have increased
their yields accordingly. Proper application of the correct fer-
tilizers is of growing importance for the farmer to receive still

higher yields.

Increasing the use of fertilizers and the resultant
higher productive yields demands that more nutrients be applied
to ‘the soil to maintain its -physical condition and productive ca-
pacity. Higher crop residues in the soil require that some addi-
tional nutrients also be added to aid in the decomposition of such
additional crop residues. -

Twenty percent of the -agricultural production in the Uni-
ted States--egual to all the crop production in the states of Iowa,
New Jersey, Connecticut, Massachusetts, and Delaware--is credited
to the use of fertilizer. The cost of cultivating this land would
be more than three tires the annual expenditure for fertilizer.
Without fertilizer, this’'would be a nation of food scarcity instead
6f a land of plenty. This abundant crop production permits us to
feed a livestock industry that prcvides the milk, meat, and eggs
which supplies the American people a luxury diet second to none.
To maintain this enviable position, however, crop production must
keep pace with the exploding population. This means that the fer-
tilizer industry needs to expand to supply the necessary plant
food. The fertilizer ‘industry has quadrupled its production in
the past twenty-five years (1940-1965) and is expected -to double
it again-by 1985 at an increase of five percent a year.

'Since the future in the fertilizer industry is promising,
so dlso is that in rétail service and sales of fertilizer. How
does a2 young _man enter this area of employment? Below are some of
the understandings, abilities, and skills needed by employees in
businesses selling fertilizers. : T ’
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1. To appreciate the economic value of fertilizer in crop
production.

2. To understand how plant growth is related to the avail-
-'ability of plant nutrients and other cavironmental
-conditions.

£ AP o

3. To understand how fertilization is affected by the basic ¢
physical, chemical, and bioclogical nroperties of soil. '

4. To understand the characteristics of conmuionly used fertii- .
izer materials. .

S. To internret fertilizer formulas. - 7

oMy Lawi EL

6. To understand the methods used to determine the fertility
needs of soils and to develop the ability to take soil
samples.

Ak bt dudanad L8 g L

7. To interpret a soil test report.

8. To make fertilizer recommendations.

9. To understand the basic principles of fertilizer manufac-
ture and piant operations.

10.- To understand how to advisé customers about-the selection,
: ‘calibration and maintenance of fertilizer 2quipment.

11. To merchanidse fertilizer effectively.

12. To understand the importance of the fertilizer industry
and its future trends.

: The commercial -fertilizer industry has become a very broad
and complex area in the agricultural field today. The farmer
has to rely on other individuals to surply him with assistance
in planning his fertilizer programs or meeting any of his fertil-
izer problems. As a worker in the sales and service phase of the
fertilizer industry you can be valuable in supplying prospective
customers with necessary information. Proper sales .and service
insures satisfied customers, increases the saies volume of the
retail fertilizer outlet, and should result in advancement for
the employee. A thorough knowledge of your product is essential
to your success.. :

RURE R AL RO LR LA LA T iy

To be an effeccive employse at any level of employment in
businesses handling fertilizers, one must have a working knowledge
of these understandings and abilities. A young man's chances fo--
employment. in fertilizer sales and services and his opportunity
for advancement are based on his ability to sell fertilizer. Cus-
tomers buy primarily because they want suchk benefits as higher
yields, reduced costs, saved labor, and early maturity. The sales
employee needs to appeal to the basic needs of prospective customers
in order to show how the use of fertilizers will be beneficial.
Proper sales and service insures satisfied customers, increases the
8 sales volume of the retail fertilizer outlet, and should result in
advancement for the employece.
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ANALYSIS OF PART III FERTILIZER

SALES A¥D SERYICE

Abilities: - : " Assign.
To develop the . ¥o.
ability to

Understandings:
To develop the ;
understanding of

1. Tetermine most profitable 1
levels of fertilizer
application.

2. Evaluate the economic impor- 1

‘ tance of fertilizer.

3. Determine econonmic costs of 1
production.

1. Factors to consider that
determine correct fer-
tilizer levels.

2. #ethods used to dater-
mine fertilizer ecomomic
importance.

3., Criteria to consider in
determining production
costs.

The Availability of Plant Nutrients and Effects

of Environmental Conditions on Plant Growth = -

4. Reccgnize essential primary 2.
secondary and micro plant
nutrients.

5. 1Identify physical symptoms 2
of nutrient cdeficiencies.

6. Recognize "hidden hunger™ 2
in crop production.

7. Correlate soil typé with 2
n0551b1e micro-nutrient
def1C1enC1es.

4. Functions ef primary,
" secondary, and trace
elements on plant growth.
5. Environmental factors on
crop production.
6. Rates, dates ard depth
of planting crops on
fertilizer requirements.
7. The relationship bet-
ween various plant nut-
rients and their combined
effect on crop- production.
8. The physiological results
of nutrients on plant
growth. ~ )

How Fertilization is Affected by Basic

Physiczl, Chemical, and 2iological Properties of Soils

8. Recommend correct liming 3
material to customers.
9. Grade lime materials 3

according to their

. efficiencies.

" 10. Determpine the proper amount 3
of lime to apply under
various soil conditions. .

11. Identify various liming .3
materials. o

3

9. Socil texture effect on
fertilizer use.

10. Amounts of fertilizer
available in the soil.

11.. Microorganism activity
and effects on soil
activity.

_12; Environmental factors

that affect soil organ-
ism activity.

13. How soil pH affects

plant response to fer-

tilizers.
14. PResults of lime use.

Characteristics of lczamonly Used Fertilizer Materials

12. 1Identify various fertil- 4
i;ers iq relation to avail-
able pntvient content.

15.. Saféty precuations nec-
essary when handling
fertilizers.




Abilities: Assign. Understandings:

To develop the ¥o. To develop the

ability to vnderstandine of

13. Recommend efficient appli- 4 16. The chemical character-
cation metnods. istics of fertilizers.

14, AdvVise c¢ustomers oa correct 4 17. Water content effect oa
handling and storage of fertilizers.
fertilizers. 4 18. Fertilizer 2zmnalysis in

15. Explain advantages and relation to fertilizer .
disadvantages o6f different physical characteristics
types of fertilizers.

Interpreting Fertilizer Formula

16. Evaluate fertilizer effect- 5 19. How to interpret fertil-
iveness. izer.
17. Convert total amounts to 5 20. Factors to consider when
3 available amounts of ele- developing a fertilizer
H ments preseant in a fertil- formula.
; izer. 5 21. State regulations on ferxr-
e 18. Develgp actual fertilizer 5 tilizer labeling.
£ formulas.
! i9. Determine or recogni:ze 5
3 economical fertilizer
fornuias

Methods Used to Determine Fertility Needs of Soils

f ~ 20. Take good soil samples. 5 22. Conditions that aifect
] 21. Organize fertilizer demcn- 6 soil sample test results.
stration plots. 6 23. The need for nutrient
22. Coaduct plant tissue tests. 6 testing devices.
23. Make economic comparisons 6 24. *ethods used in develop-
: between demcunstration plots. ing fertilizer test plots.
E Scii Test Reports Interpretation
' And Making Fertiiiizer Pecommendations
24. Interpret soil test reports. 7 25. Methods used in reporting
; 25. Make fertilizer program 7 soil test results.
1 recommendations. 7 26. Soil texture relationship
26. Identify soils needs in’ 7 to soil nutrient needs.
relation to soli texture. 7 27. Organic matter importance ° .
27. Determine type of fertil- 7 in soil tests. :
izer program desirable. 7 28. The interrelationship of
28. Recommend correct time 2nd 7 soil pH and soil nutrient
placement of fertilizers 7 needs. s
to customers. 7 29, Tests for soluble salt
29. Identify common fertilizerx 7 content.
ratios for various crons. 7 30. Crop needs in relation

to soil test results.




ABILITIES: Assign. UNDERSTANDINGS:
To develop the ability to No. To develop the understanding of
2%. Advise customers on proper 26. How supply services differ
materials for insect and in different firms
disease control 6 - ‘
25. Advise customers on proper 27. ¥hat services your firm can
harvesting procedures 6 offer ’ -
26. Recommend operational 28. The strong and weak points
- procedures for custorer of preducts offéred
use of special-equipment 6
27. Find product information 29. Ary _sgeciéi equirment your
quickly from catalcgs and firm has for rental or loan
other sources 7
30. The kinds of information that
28. Satisfy customer mneeds with is available concerning
proper materials and products 7 products im catalogs
29. Give proper advice to customers 31.  Hhat to do when an item is
related to plant production 7 not availabie in the store
30. Fulfill customer needs con- 32. Plant production
cerning home -beautification 7
31. ¥now costs of crop production 33. The basic economics of home
materials 7 beautificaticn
32. Fnow cost of garden pro— - 34. The basic economics of crop
duction materials 7 production
35. The basic economics of
7 garden production
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Assignrent
No. 1

CROP SEEDS

Millions of dollars are being spent amnually tc produce better seed.
Outstanding crop varieties are imported from other countries, and many of their
characteristics are imcorporaced intc the genetic mzkeup of cur adapted seeds.

The cheapest means of weed control is to plant weed Tree seeds. HMuch
painstaking effort gees into the anpual production of weed free seeds to be
used by farmers. The farmer depemds on reputable dealers and sales workers
to provide him with high quality seed free of weeds, ircert matter, and varietal
mixtures.

The state departments of agriculture and state agricultural colleges main-
tain seed testing facilities to safeguard the quality of ocur agricultural seeds.
Certified seed growers spend much extra time ané money in the production of
quality seed. Commercial comparies spend great sums of money doing research
to discover new ways of protecting the seed, and in helping the plant produce
greater yields by enriching it, and by protecting it frcm insects zrd disezses.
The seed handler is an important link between industry and the farrer.

Assicnment:

1. Read the references listed below.

2. Complete the suggested learning activities listed below the references.

3. Answer the questions concerning this assignment in the Question
Manpual and turn in when completed. (Suggested time allotment for
this assignment: 5 to 8 hours.)

References:

A. The Midwest Farm Handbook, Iowa State College Press, Ames, Iowa,
Fourth Edition, 1957, pp. 158-181; 2431-262.

B. E. C. 178, Crop Varieties for Nebraska--1965, Agricultural Extension
Service, College of Agricuiture and Home Econcmics, Lincoln, Nebraska,

February 1965.

Sugcested Learning Activities

: 1. With the aid of the seed tags discuss the origin and quality of
X several jots of seed that are for sale at your place of employment.

2. Describe the seed treatment materials, methods, and facilities that
are used in treating seed at your place of employment.
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Make diagrams of the most troublesoze weed seeds that affect the
crop seeds in your cozrumity.

Prepare a mewspaper advertisexent of cae of the crop varieties that
is for sale at your place of employzment.

Write for copies of the Nebraska Certified Seed Bandbook zmd the
Nebraska Seed Law parmphiet. .

List the varieties of wheat, o2ts, barley, soybeans, gra2in and forage
sorghum, alfalia, sweet clover, corn and other crops that sre recoz~
mepded for your arez of the state. Refer te c.c. 178 “Crop Varieties

for Nebraska—1965."




Assign-ent
¥o. 2

CARDEN SEEDS

A good garden is the result of careful pianning and much work. The
benefits from a garden caa be emjoyed thrcughout the year. Many people eniocy
working outside, and the work in their garden fills their spare mozenis with
satisfying, enjoyable, and productive activity. :

The garden is no better than the seed that is planted. Kumerous companies
produce garden seed not all of which is adapted to a particular area. More
and more gardeners coze to depend on reputable garden seed deaiers and sales
workers to supply then with good, viable, adapted garden seeds. The sales,
supply, and serviceman's job becomes increasingly important also because more
gardeners seek his services in the selection of the many other commercial sup—
plies that zre on the market to assist him in having a more enjoyable and
profitable experience with his garden operation.

Assionment:

1. Read the references iisted belcw.

2. Complete the suggested learning activities listed below the
references.

3. Answer the questionms concerning this assignment in the Question
¥anual and turn in when completed. (Suggested time for this
assignment: & to 6 hours.)

References:

A. E. C. 1274, Garden Vegetables, Agricultural Extension Service,
Coilege of Agriculture and Home Econcmics, Lincoln, Nebraska, 1959.

K AN T

Suggested Learning Activities:

1. Draw up a plan of a garden which would satisfy the needs of an average
family.

2. Make a list of the garden seed varieties that are sold at your place
of employment, and compare this list with the list of recommended
vegetable varieties on pages 6 z2nd 7 in the reference E.C. 1274.
(Not 21l hybrid vegetable varieties are included in E. €. 1274.)

3. Make a display or poster describing one of the garden products or
services which is available at your place cf employaent.

4. Make a diagram showing the operation of one of the pieces of gardea
equipment that can be purchased or borrowed from your place of em~
ployment and show in detail how this piece of equipment is operated.
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Assigmment

VWorksheet No. 1

Directions:
T F* 1.
T F 2.
T F 3.
T F &,
T F 5.
T F 6.
T F 7.
T F 8.
T F 9.
T F 10.
T F 1l.
T F 12.
T P 13.

CROP SEEDS

True — False

The following statements are either true or false. If the
statement is true, draw a circle around the letter "T".
If it is false, draw a circle around the letter "F'.

The only certain way to determine the value of seed for
pianting is to have a reputable seed laboratory make a
complete test before it is sown.

State and Federal seced laws require that seed moving in
state or interstate commerce be labeled as to quality.

Seed tests can be performed only in State Govermment ceed
laboratories.

The germination of new seed cannot be determined during the
fall months.

Seed should be submitted shortly after harvest if rapid
service is desired.

The larger the storage arezs, the greater the need for
drawing a representative sample from many places.

Regular envelopes are satisfactory for mailing in seed
samples to be tested.

Any seed that is offered for sale must have an official
seed test.

Seed offered for sale may not contain more than 1%
primary noxious weeds.

A germination test must be taken within 15 months of the
sale of the seed.

Expected quality may be described as the percentage of
pure, live seed necessary to give a satisfactory stand
at seeding rates now recommended.

The cheapest weed control is to plant weed-free crop seeds.

The hedge bindweed seed is the same shape as the field
bindweed seed, but the seed is smaller and of darker color.
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F 14. Perennial pepper grass is sometimes called white top or
hoasry cress.

F 15. The dodder plant is a yeliow leafless vine that grows as
a parasite on lepumes.

F 16. Treated sced may be fed to livestock after it has been
stored for 3 months or more.

F 17. The slurry and 1:quid nethods of chemical sced treatment
do not require special treating equipment.

F 18. The dust toxicity hazard is avoided with the slurry and
liquid methods of soil treatment.

F 19. The hot water and long water soak methods are commonly used
for the contrcl of loose smut in wheat and barley.

F 20. It is very imporctant to follow directions closely when
working with chenical seed treaters.

F 21. Soybeans deplete the soiX for the crops following them.

F 22. Soybeans, sorghuns, and corn use the same seedbed preparations.

F 23. Bacteria that form and inhabit the nodules on the roots of
legunes can take nitrogen froum the air and make it available
to the plant.

F 24. 1t is not desirable to innoculate legume seed in all cases.

F 25. Temporary pastures are perenrials that supplement permanent

pastures.

Completicn

Directions: Fill in the blanl:(s) in each statement with the word(s)

1.

3.

required to compiete the sentence correctly.

Seeds which are temporariiy impermeable to water and do not sprout in
the seed laboratory are called .

The test that simulates unfavorable cold and wet conditions which-are
quite often present in Midwest stztes early in the spring is called

the .

—

Seed lots of cereals, clovers, and alfalfa should contain over
pure seed; bromegrass over s and bluegrass over
to be considered good seed.
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6'

7.

9'

10.

14.

15.

16.

i7.

18.

3

Total compn weed se2ds should not exceed of the totzl
sample.

The best single index of seed quality is the
percentage.

The pure live seed rmercentage is obtained by multiplying the
percentage by the percentage. :

If the pure seed percentage is 90 and the germination percentage is
60, then the pure live seed percentage is .

The cost per pound nf pure live seed may be determined by dividing
the price per pound by the .

If 3ot A seed is 987 pure with a germination of 967 and a cost of
43¢ per pound, the trice per pound of pure live seed is .

If lot B seed is 29% pure with a germination of 70Z, and a cost of
35¢ per pound, the price per pound of pure live seed 1is .

The use of good seedl is the essential foundation for a good
prograni.

The s s and the methods are the
most commonly used ir treating seed with chemicals.

Planting with is the most effective method of
controlling loose smut in wheat and barley.

The greatest problem in using the hot water method for controlling
loose smut in small grains is that it often adversely affects the
of the seeds. ’

Some seed companies are adding to seed disinfectants
to help control insects which destroy seeds either in the soil or

storage.

Soil inncculants should be used the chemical disinfectant
and not earlier than before planting.

If moisture and snil fertility are very good, the highest ylelds for
corn probably will be obtazined from starnds of stalks
to the acre at harvest time (4 to 5 stalks per 407 of row spaced

40 inches apart).

1If soil and moisture conditions are only medium to gool, then corn
stands of stalks per acre at harvest time (3 to 4

stalks per 40" of row) are besi.




1e.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

3¢.

3i.

In order to have the desired mumber of stalks zt harvest time, it
.is necessary to plant about more kernels per hill or
acre than the number of stalks per hill or acre desired in the fall.

Soybean seeds should be planted about 1" apart in rows; this rate
will require about bushels of seed per acre in 21-
inch rows and slightly less than bushel in 40-inch rows.

Forage or sweet-stemmed sorghum varieties grown primarily for forage,
silage, and syrup are commonly called .

Sorghum varieties grown for grain are often referred to as double
dwarf or .

Sorghum is usually planted later than the

most desirable date for planting corn.

Oats are usually seeded at the rate of bushels per acre.
Barley is generally seeded at the rate of rer acre.

The sowing date for winter wheat is usually governed by the Hessian
bly free date which occurs during the latter part of .

Wheat is ucually ceeded at tke rate of pecks to the acre.

Alfalfa is usually seeded at the rate of pounds per acre
of pure stands, and pounds alfalfa, and
pounds of bromegrass for mixed stands.

Grasses may be established in or .
Sudangrass is planted after corn, at the rate of pounds
of seed per acre when broadcast and pounds of seed per

acre when planted in rows.

Sugar beets are usually planted at the rate of pounds of
seed per acre.

Multiple Choice

Directions: In the space at the left of each statement, write the letter

of the item which will provide the correct answer to complete
the statement.

1. Leafy spurge seeds may be identified by their:
a. More or less oblong shape, an eighth of an inch in length,
glightly narrowed at one end, dull brown in color
except for the collar at the top which tends to be

yellowish.




b. Football shape, about an eighth of an inch in length,
with a smooth grayish white marbled appearance.

c. Nearly smooth reddish-brown color, one eighth inch in
length, somewhat football shaped and slightly flattened
with a furrow running down each of the sides to tke
narrow end.

d. Orange section shape, one fourth of an inch in length,
with a smokey gray color, and with a covering of small
bumps or warts.

Field bindweed seeds may be identified by their:

a. Orange section shape of one fcurth inch ia length, with
smokey gray color, and with a covering of small bumps
or warts.

b. Football shape, about an eighthof an inch in length,
with a smooth grayish-white marbled appearance.

c. Nearly smooth, reddish brown color, one eizhth inch in
length, somewhat football shaped and slightly flattened,
with a furrow running down each of the sides to the
narrow end.

d. More or less oblong shape, an eighth of an inch in length,
slightly narrowed at one end, dull brown in color
except for the coller at the top which tends to be
yeliowish.

The Russian knapweed seeds may be identified by their:

a. Football shape, about an eighth of aa inch in length,
with a smooth grayish-white marbled appearance.

b. Nearly smooth reddish-brown color, one eighth of an
inch in length, somewhat football shaped and slightly
flattened, with a furrow running down each of the sides
to the narrow end.

c. Orange section shape, one fourth of an inch in length,
with a smokey gray color, and with a covering of small
bumps or warts.

d. Somewhat oblong to egg shape, one eighth of an inch in

length, with a Iittle point at the broad end; the surface

is nearly smooth or with inconspicuous longitudinal
angles or ridges, and by their generally light gray

to cream color.

Canada thistle seeds may be jdentified by their:

a. Orange section shape, one fourth of an inch in length,
with a smokey gray color, and with a covering of small
bumps or warts.

b. Somewhat oblong to egg shape, an eighth of an inch in
length, with a little point at the broad end; the surface
is nearly smooth with inconspicuous longitudinal angles or
ridges, and by their generally light gray to cream
color.
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c. More or less oblong and nearly straight shape, an eighth
of an inch in length slightly narrowed at one end,
dull brown in color except for the collar at the top
which tends to be yellowish.

d. Football shape, about an eighth of an inch in length,
with a smooth grayish-white marbled appearance.

5. Hoary cress sezds may be identified by their:

. a. Nearly smooth reddish-brown color, one eighth inch in
length, somewhat foctball shaped and slightly flattened
with a furrow rumiing down each of the sides to the
narrcw end.

b. More or less oblong and nearly straight shape, an
eighth of an inch in length slightly narrowed at one
end, dull brown in color except for the collar at the
top which tends to be yellowish.

c. Somewhat oblong to egg shape, ar eighth of an inch in
length, with a little point at the broad end; the surface
is nearly smooth with irconspicuous longitudinal angles
or ridges, and by their generally lighs gray to cream
color.

d. Football shape, about an eighth of an inch in length,
with a smooth grayish-white rarbled appearance.

Listing

Directions: List the items called for in each of the follc<ing. Select
your answers carefully.

1. List the name and address of the state seed laboratory:

2. List the procedure suggested for submitting seed samples to the
seed testing laboratory:
a.
b.
c.
d.

3. List the formula for determining the adjusted seeding rate if the
quality of the seed is considered:




8.

10.

7

The following expected qualities may be used for scme of the comrmon
crop seeds in the Midwest:

Alfalfa Lespedeza Sm211 grains J

Red clover Bromegrass N Soybeans

What would be the adjusted seeding rate for alfalfa with an expected
quality of .83 and a recommended seeding rate of 10 Ibs. per acre,
if the seed used had a purity of .95 and a germination of 80Z?

_ st

Give a description of the seed of a dodder plant: :

Qe
b.
Co.

The purposes of seed treatment are to:

a.
b.

Liquid disinfectants are usually applied to seed by one of two genmeral
types of ready-mix treaters as follows:

2.
b.

While treating seed, the operator should exert care to:

L Auga

a.
b.
c.

4
E
2
H
1
A
i

List the characteristics and uses of Ceresan M as a seed treatment:

k™



14.

List the characteristics and uses of Pznogen 15 as a seed tfreatment:

IList the characteristics and uses of Arasan 75 as a seed treatment:

List the characteristics and uses of Captan 75 s=ed treater:

A separate group of bacteria should be specified for each of the
several groups cf legumes. Legumes and inmoculating bacteria can
be classified into groups as follows:

a

b
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15. List the requirewents for certifying snz2ll grains and soybeans:
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:» 16. Unexpected forage shortages can be met most econcmically by the

following temporary pastures: i
a Cool season: :
b W¥arn season z
:
; :
;
. E S




E 3
. s
E ]
g 8
E 3
-

1 -
£ -
I

o
E -
o -

3 TEACHERS XEY
B al

EDO 35775

Agricultural Supply, Szles, and Servics Jccupatiomns

k3 Fertilizer Sales znd Service OGccupations

=
3
-
ko ]

Part 1:i1 .
k> -— P *
Z
M
- -
3 A ]
Z :
£ - =
k- B
-, , &
7 K 3
- 3
A H
>, 2 5
- < Y
H
-, 3
¢ ,
- z
: % z
-
£ -
= :

5

Z

<

.
x
5

No. 7)

]

fSupplement to Publiicatio

L]
R I T TN T T W T VUV VOV AR




Teachers Key

Assignment
¥Yorksheet fo. 1

CROr SEEDS
True-Talse
1. T A-241 9. T A-2%4% i7. ¥ A-258
2. T 2-241 i0. F A-244 i8. T A-258
3. ¥ A-242 ii. T A-236 19, ¥ A-259
4., F A-243 i2. T A-24%6 29. T A-258
5. T A-243 i3. ¥ Aa-2590 2i. 7 A-15¢
8. T A-243 5. T A-2459 22. T A-1860
7. ¥ A-243 i5. T A-256 23. T A-170
8. T A-244 16. 7 A-258 2%2. ¥ A-170
25. F A&-i81
Completion
1. "hara seeds" A-241
2. ccid test A-241
3. 97%Z, 90%, 857 A-245
4. 5% A-245
5. pure live sced A-245
6. pure seed, germination A 245
7. 54 A-245
3. Purity x germination 2-245
9. 45¢ A-245
10. 58¢ A-245
11. weed control A-245
12. dust, slurry, liguié £~258
13. certified seed A-259
14. germination A-259
15. dimsecticides A-260
18. after, two hours A-262
i7. 26,2GC to 206,000 A-158
i8. 12,000 to 15,000 A-158
i5. omne-fcourth (25%) A-158
20. 1 tc 1%, one A-160
21. sorgs A-160
22. combine types A-160
23. 10 days to 2 weeks A-162
24, 2 t0 2% A-162
25. 3 bushels A-163
26. September 2-165
27. 5 A-165
28. 8-12, 6-8, 4-6 A-166,157
28. early spring, late summer A-170
30. 15 to 20, 5 A-173

31. 15 A-173
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Multiple Choice

Football skape, about an eighth of an ianch ia length, with a
smooth grayish-white merbled appearance. A~249

Orange section shape of cme fourth inch in length, with smoxey
gray color, and with a covering of smali bumps or warts A-249, 250

Somewhat oblong to egg shape, an eighth of an inch in length,
with a little point at the broad end; the surface is nearly
smooth or with inconspicuous longitudinal angies or ridges,
and by their generally 1ight gray to cream color. A-250

Hore or less oblong and nezrly straight shape, an eighth of an
inch in iength slightly narrowed at ore end, dull brown in color,
except for the collar at the top which tends to be yellowish A-25

Nearly smooth reddish-brown color, one eighth inch in length,

somevhat football shaped and slightly flattened with a furrow
running down each of the sides to the narrow end. A-249

Listing

Nebraska State Seed Laboratory A-242
Department of Agriculture

State Capitol Building

Lincoln, Nebraska

a.

b.

Ce

Use official mailing envelopes, or cloth bags, tin boxes, or heavy
seed packets for packing.

Each sample envelope should bear the sender's mname and the sample
lot number. Seed parcels may be sent by parcel post.

A first-class letter should be attached to the pazcel with the
information enclosed concerning the type of service desired.

d. Checks or momey should not be enclosed in the seed containers. A-24
Expected quality x Recommended seeding rate _ Adju
s = sted
Purity x Germinaticn seeding rate
A-24€
Alfalfa .83 Lespedeza .78 Small graians .83
Red clover .83 Brcmegrass .68 Soybeans .78
A-247
.83 x 10 L. 8.3 _ 11 pounds per acre A=247

.95 x .8 .76




5

6 a. The seeds are less than an eighth inca in length in diameter
and varies in shape.

b. Seeds are spheried or ellipsoid but are citen irregularly "lumpy"
with some of the sides fiattened.

c. Well developed znd viabie seeds are generally bright tan to
brownish, sometizmes with a tinge of green. Diseased or irmature
dark brown or ashy gray seeds are fregueatly found mixed wirh
the good ones. A-256

7. a. Xill diseases, organisms inside and outside the seed.
b. Protect the seed against root retting fungl in the soil. A-258

8. a. Mixing chamber, 4n which the seed is covered with the Ziquid.
b. Mist-type treater, where the disinfectant is sprayed as a mist
directly on the seed. A-258

9. a. #void inhaling dusts or fumes when treating. The fumes are either
poisonous or irritating.
b. Treat in a well-ventiiated place or outdoors. &n exhaust system
is highiy desirable.
¢. TFoilow the manufacturer's directions. A-258

10. (7.7 percent ethyl mercury p- toluene sulfonanilide)
A dust or slurry treatment.
An orange, wettable powder, poisonous to man and animals.
Avoid contact or inhalation.
Used to control smuts, bacterial blights, seed rots, etc., on oats
wheat, barley, flax, sorghum, sugar beets, and tomato. A-258

11. (2.27 methylmercury dicyandiamide)

A poisonous red liquid volatile mercury compound widely used in
treating oats, wheat, barley, flax, and rye to control smuts, seed
rot, seedling blights, scab, etc.

it is applied directly to the seed using liquid treaters or dilu

for use in slurry treaterS.

fed"
A-258

12. (75% tetramethyl thiuram disulfide)
A pink, non-wettable organic sulfur powder with good sticking

properties.
Kills seed borne organisms. Protects corn, sorghum, vegetables,

flowers, small seeded legumes, soybean, and grass seed against seed 1

Toxic to certain persons, SO avoid contact or inhalationm. A-259

13. (75% N—(triachloromethylthio)-tetrahydrophthalimide)
A pale yellowish wettable organic chlorime and sulphur compound

ul on many crops, especially corm, small-seeded

proving very usef
legumes, vegetabies, grasses, flowers, cereals, soybeans, and other

seed to kill seed borne organisms and protect against seed rot
and damping-off. Very low toxicity. May be used as a dust or

slurry treatment. A-260
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Alfalfa group: aifelfa, sweetclover (yellow, white Hubom) .

Clover group: red, white ladino, alsika, crimsonm, and mammoth.

Pea. group: Peas (field, gardem, Austrian winter), vetck: {cczz=on
hoary, purple).

Cowpea, lespedeza group: Cowpea, lespedeza (Korean and ccmmon),
kudzu, peancts, iima beans, Crotalavis.

Bean group: Garden, kidmey, navy, Great Northern.

Lotus group: Birdsfoot trefoil.

Soybean group: Soybeams, ali varietles.

Lupine group: lupime (blue, yellow, wkite). A-176

The Seed must have come from foundation or certified seed stocks.
The crop is field inspected by a representative of the certifying
agency just prior to harvest.

The field must have been in some other crop the previcus yesr,
except in the case of perennial grasses.

The field must not contain noxious weeds, excessive variety
mixture, or mixtures of other crops.

After harvest a sample of the seed must meet rigid requivtemesnts
as te purity and varietal mixtures.

Small grains and soybeans must germinate at least 85%Z, acd brome—
grass 807. A-175

Cool season—oats, winter rye, and mape.
Warm season—sudangrass, soybeans, millet, and sorghum.

Refer to Reference B—{c.c. 178).
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CRGP, LAWN AND CARDEN SEEDS, PLANTS, ANT
SUPPLIES—SALES AND SERVICE

¥zjor Learning Objective

To develop the understandings and abilities needed to enter and advance
in emnloyment in the retail cutlets for farm and garden seeds, plants, suppiies,
and related materiais.

Introduction

-

Until receatly, most farm crop seeds were sold directly by producers to
the farmer. Small quantities of garden and laim seeds were hapdled by hardware,
grocery, or feed supply stores. 1In scme areas, local elevators purchased
seeds from growers and resold them tc farmers. As improved crop seed and
plant materials have become availzble, the distribution of these items has
changed. Cozmpanies which previcusly dealt only in seed and plant aterials
have taken over the production and distribution of nany of these items. These
companies snd other busimesses handling crop, lawn and gardem seeds, plants
and supplies are employing increasingly large numbers of sales personnel. These
developments and the growing need for trained salesmen provide the background
for the material preseanted in this unit.-

An employee in agricultural supply—sales and service occupations will
usually have to hdndle more than one area or product. While he may specialize
in one or more lines and may teem with another worker to provide service to
customers, he will be expected to Lhuve a2 broad working knowledge of both sales
and service. Although initially an employee may do largely the work of un-
packing and arranging stock, or even sweeping and dusting, there is no reason
why advancement up the merchandising ladder cof sales and service should mot
take place. ~The usual progressior is from clerk to product salesman, to head
salesman, or servicemen to positions on the managerial level.

.
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E Revised editions of the Dictionary of Occun%tional Titles or similar works
such as the Handbook of Agricultural Occupaticns™ clarifies the job description

of the workers in agricultural supply--sales and service occupations at the retail

level. It is suggested that teachers use any or all of those appearing in the

current edition of the Handbook of Agricultural Occuvations as applicable,

1 including the follswing:

Page -
E County Store Clerk : 118
- - Farm Hardware and Equipment
£ Store Employee 120

1 - )
Boover, Morman K. Handbook of Agricultural Occupations (Danville,
I11inois: The Interstate Publishers and Printers, 1963).
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Page
Feed ¥ill Employee 12
Farm Cooperative Service

Store Explcyee 23
Tarm Equipment znd Supply

Salesman 126
Crain elevator {Feed ¥ill)

Enployee 127
(Truck Driver- Salesman) 127
Garden Ceater Employee i98 )
Landscape Gardener 206
Golf Ccurse and Lawn Worker 129

In many respects, the job description for a garden center ezployee most
nearly describes the employee to which this unit applies. However, there
is no mention of sales whick is a major feature of this unit. By adding and
emphasizing the sales responmsibility to the garden center employee’s job
description or by adding this to other job descriptions needing sales competen—
cies, the stuldent can become better informed and trained for the s0bs becoming

availablie.

Using these listings, develop z list of business establishments offering
ccmplete or partial coverage on iteas of lccal needs for seeds znd related plant
mate—ials. Develop an understanding of the Iuactions usually performed by a
business establishment in serving its clientele for seeds, plants and service.

Such a list might inciude:
1. Sells both crop ané garden seeds
2. Sells either field or garden seeds but mot both
3. 3Sells lawn seeds as speciality as well as crop and garden seeds
4. Sells seasonal garden plants as well as seeds
5. Sells ornamental plants as well as garden plants and seeds
6. Szlls trees (orchard, ornemental, forest) es well as seeds and plants

7. Selis fertilizers (organic, inorganic, combination) as well as seeds
and plants

8. Sells mulching materials (plastic, peat, corn cobs, straw, as
well as seeds, plants, and fertilizers)
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9. Seils garden tools ané eguipment, Sprayers, dusters, pruaing tcols,
in addition to seeds and plants

10. Sellis pesticides including rodenticides, as well as seeds and plants
11. Provides planning for application service* im zddition tc sales
12. P-ovides consultation service at store

13. Provides consultation services including detailed planning* at
prospective purchasers home

14. Provides complete sales and service* for all aspects of the
agricultural supply business

Consider the type of agricultural business in which you would like to de
cmployed. The competencies which wiil be reguired for job eatry and success
should also be considered.

Students should work on the basis of their abilities and interesis. This
work shouid encourage individual students to appraise themselves. A form
such as the one iliustrated bere could be used for self—-appraisal.

Ccrpetency For For Possesses HNeeds tc be ¥%hat Can This Course
Reguired Entry Success at Present Developed Bo to Develop
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The order in which the competencies are achieved may be varied. However,
several factors were considered in developing the order in which they are
listed. Primary importance is given to starting with the simplest competency

*Indicares the service for which a charge is made, if not included in the
cost of the material purchased.
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zrpd progressing to the core cozpiex. (rop ard garden seeds are listed as
assignments Tucher i and 2 in order to give the student 2 basic background in
these areas befere going to the otner assigmments. This ordex aiso

reflects the probable job sequence that the new employes wounid folicw in on-
the-job trainimg. The adaptabdility znd flexibility i this cutline for student
use was also considered in developing the seguence. The nesds of students
should be the basis on which the use of this v=ait is studied.

Hlo attexpt is mzde in this unit to teach such basics 2s {1) the mature
arcd properties of soils, (2) priaciples of plant growth, {3} the chemistry
of fertilizers and pesticides. Much of this =aterdal is ordiparily covered
in the early years of a conventicnal vocational agricuitezal ccurse. It is
presum=d rhat most students in azm Agriculfural Suppiy—Sales and Service course
will have already ccompleted basic wor¥ ia these areas.

A seed store or garden center exists ©o meke a profit for the owner or
owners. The primary purpsse cof the employee is to imsure this by increasing
the volume of business. Regardless of whether the rerail szies or service
pan is working for sz Tixed wage or is on a ccoaissicn, or & combination cf both,
there is a direct reiztionship between his volume of work and what the ezployer
can pay hin. While many ray enter this occupational field, those wio cannot
produce cn z long time basis wiil be eliminated, whiis others will advance in
earnings zod pocitions of respomsibildty.

It is important that students develop the abilities they need tc beccme
the type of emplovee who will help increase the profit of the agricultural
supply business. - ° -
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AXD, GARDEX SEEDS, PLANTS, 2D SUPPLIES

ABILITTES:
To devalep the abilsty 1o

Assign.
Ho.

SADERSTARDIXNGS:
7o develiop the umderstarpding of

1.

Judge the euality of
the s=zeds

Select cereal, gzass acd
2
legume varieties

Treat cereals, legumes, and
grasses

" Tanoculate legumes

Determine pure iive seed

Plant cereai, grasses, and
legumes

Identify weed seeds

Cren Seeds

Jmd

Methods of taking seed szmples
zn§ procedure fcr =ailing seed
szzpies

Evaluative criteria used for
czeed testing and criteria used
for certifying sead
Recoxmended cerezl, grass,

and legume variecties

¥ethcds of trezting seed and
the treating materials used
Croups of legume families and
types cf immoculants
Proczdure for determining pure
live seed ;

Rates, dates, and depths of
planting cereals, grasses, amd

legumes

Characteristics of weed seeds

10.
11.

12.

Prepare garden seedbed
Fertilize garden
Select gardeh seed
Plant garden seeds
Control garden diseases

Control garden insects

-

Garden Seeds

2 -

2

g.

10.

11.

12.

14.

7

Principles and methods of
scedbed preparation
Principles and methods of
fertilizing gardens

Types and kinds of garden
seeds

Rates, depths, and dates of
plaating

Types of garden diseases and
their methods of control
Types of garden imsects and
their methods of coatrol
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ABTLITIES Assign. NDERSTANDINGS
To develop the ability to ¥o. To develop the understanding of

roducts Offered for Sale and Usage of These Froducts

1%, 1Identify and group products 15. iy items are grouped in
offered for szaie 2 varicus categories
15. Recomzeand 2 specific product 16. Customer needs, znd the types
to meet custozmers needs 2 that will be best suited for
individeal situations
16. ZXnow what products ars 17. Methods used in grouping
avaiiable 2 variocus products
i8. The strengths azmd 1limitations
2 of each particular preduct
Types and Usage of Various Plant Materials aad
Factors in Plant Material Production thst Bemefit Custopers
17. Reccmmend usage of varisus 19. The types of plant materials
plant materizls 3
18. 1Interpret state registration 20. The factors involved in
and certification stapdards 3 plant material production
13, Evazuate seed produciion 21. The factors imwvolved in
processes 3 preducing certified seed
Interpreting Information on Tags or Lzbels on Containers
20. Interpret imnformation on 22. The laws and regulations
seed tags 4 that contain information on
tags or labels
21. Interpret information con- 23. The purposes of various seed
tained on labels of various laws
containers 4
22. Recommend correct varieties 24, Variety information
for specific custcuer neeés 4
Services offered Which Reguire the Use of Special Equipment
and a Comparison of the Quality of Products Offered
23. Advise customers »n 25. Why special services are
culture practices 6 necessary

pn AR B R RE L%t By G D %
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Assignrent
No. 3

PRODECTS QFFERED FOR SALE AND GSAGE GF THESE PRCDELTS

A seed store or gardea center exists to make a profit for the owner or
ovners. The primary purpose of the employes is to insure this by increasiag
the volume of business. The employee must have 2 complete knowledge of the
products offered and what these cam do for the customer. He must know the
function of his products and be zble to reccrmend to the customer the specific
type of product to use under each existing circumstance.

An individual will have difficulty in knowing everything abcut eack item
offered for sale in agricultural supply businesses prior to starting work,
and possibly even after severzl months or years. For this reason, it is
necessary that he acquaint himself with as much of the vrodicts as scon as he
caa and always coniinue learning more about the suppliec available.

The following assigmment is designed to acquaint you with scome of the
basic products acd their use.

Assignment: ' i
1. Read the references listed below.
2. Answer the questions éoncerning this assignmeﬁt in the Question
Manual ané turn in the assignment when completed. (Suggested
tine allotment for this assignment: 2 to 3 hours.)

References:

X. Crop, Lawn and Garden Seeds. Sales and Service Module No. 8
Agricultural Supply ~ Sales and Service Occupations. The Center
for Research and Leadership Development in Vocational and Techniczl
Education, Columbus, Chio. (Material following) )

To _know what products are offered for sale and uszace which can be made of
these products by the purchaser

While nct all seed or garden stores may offer all of the follow:ng items,
it may ke helpfu) to group them somewhat as follows:

Field or crop seeds - Miscellaneous piants Insecticides
Garden seeds ' ) Mushrooms _ Rodenticides
Green piants Lawn seed : Ingculants

Shrubs or bushes Lawn sprigs or plants Seed treatments
Trees Fertilizer materials Mulching materials

Bulbs and tubers Herbicides

PR




DESCRIPTICN

Field or Crop Seeds

Dry materials, relatively non-
perishable, usuaily sold ia dulk
cr large guentities. Used for
tiae production of fead for Iive-
stock or commercial quantities
of food for m=an.

Carden Seeds

Ceneraily divided into flowers

for ornzmental purposes and garden
crops for food production. Usually
sold in packages aithovgh commercial
producers mzy buy in quantity lots.

Green Plants or Sets

For ornementals or food. Produced
from seed arnd sold to the customer
to shorten the growing seascn

or maturity tizme. Usually sold
in "flats" or "pots,” but may be
taken directly from hotbed or
coldframe. .

Shrubs or Bushes

Usually perennial withn woody
growth. May be in dcrmant or
growing stages depending on the
time of year and type of nlant.
Shrubs are usually for home beauti-
fication or landscaping with the
term "bushes” usually denoting

food production.

Trees

Usually dormant or "balled,”

or dug on customers' order for
immediate repianting. May be

for fruit, seed, nuts, or orna-
mental. Usually several different
heights, and possibly several
different years of previous growth.

—Cereal grains; for feed and food.
Forages; for bhay, silzge, soilage,
and soil improvements. Oil seeds
for 0il and animal feed.

~Cotton; for fiber ard o0il seed.
~Tobacco; to plaat in beds for
transplenting. Specialty crops.

~Flowers for home beautification

or commercial resale. Garden crops
for consumption or sale in the green
or perishable state, mature fruits,
or seeds.

~Flower plants may be for ocutside
or inside use. Garden plants may
be in small lots for home gardens
or bulk quantities for market
gardening and machine setting in
field production. )

—For home planting either for
beautification or food, or com~
mercial planting for resale.

~Variety of uses; for shade,
beauty, food. forest or wind-
break purposes.

—
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DESCRTPTION

Bulbs, Tubers, Corms

Underground plant parts used for
the production of new plants
either ornazental or for food.

Miscelianeous Plzants (Crape Vines)

Hardwood cuttings whick have been
rooted and possibly grafted

Mushroonms

Bricks of spawn used to start
fruiting when spread upoan corpost
material under proper coaditions
for growing

Tawn Seed

Individual varieties or combina-
tions to meet varyimg conditions:
shade, rapid growth, tc stand
usage, color, texture, home
lawns, or golf courses

Lawn spries or plants

Creeping bert grasses or
Bermudagrass

Fertilizer Materials

For starting plants, liquid or dry
For home garden, organic, in-
organic

For commercial gardens and
greenhouses

ror lawns and golf courses

In combination with herbicides

CUSTC:HER USE

-Bulbs and coras usuzlly forrflowers.
~Tubers for flowers and shrubs,
or focd. '

—Fresh fruit, juice, and wime
production '

—For limited home use or ccmmercial
preduction

—Kentucky blue, best zil round

-Fescue, rapid establishment

~Bermuda, stands hard treatment

-Merion blue, expensive

-JOrchard grcoves, shade

-Ryegrass, fall seeding, turf
establishment

-Provides cushiony turf when
established

-Small packages for making starter
solutions for transplants

-Packages and smaller sacks for
house plants and gardens_

-High analysis, heavy in mitrogen
50-80 1b. bags

~-Specialized analysis ard formula
for specific situations

=Turf building




E 3 These miscelianecus supplies are covered in detail in another module of
— this series. The wide diversity of materials hardled in various areas and
: by different stores makes it difficult to identify all of these items. The
" zeacher should determine what should be included in those modules based upon
- local use and availability.

- Suogested Learning Activities

An individeal will have difficulty in knowing everything about each item

2 offered for sale in agricultural supply businesses prior to starting work,
E 3 and possibly even after several months or years. For this reason, outlets
E - with more than one clerk usually develop some departmentalization with one

- person concentrating on certain groups of products. However, there must

: a2lwvays be coverage over noon hours, evening hours, or vacation periods.
Therefore, each clerk should have a working kncwledge of all iteams and pro-
ducts, even though he specialized in just a few.

P>
p:

Initially, the goal should be o develop overall competency with speciali--
zation developing at a later date according to interest aptitude. While a
group visit to a representative farm supply store when beginning this unit
may be introductory and irterest arousing, many of the learning activities
of this competency can be carried out by students using their own time as
individuals to develcp their kmowledge by observation and discreet questioning
in various retail outiets for farm supplies.

The learning situation might be developed about as follows:
i. Develop your knowledge by visits to retail outlets. This wili

help broaden your previcus kamowledge by checking om specific
matters and items with which you are not familiar. ;

Ll s % T BN, *on i d Tl KA TR sk f NI R

2. Read current and past issues of farm amd garden catalogs,
magazines, special columns in daily or weekly papers, listen to :
farm programs over the radio, or watch television farm programs
to further increase your product knowledge.

Suggested Instructional Materials and References

1. Seed and farm supply catalogs
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2. Farm and garden magazines

Suggested Occupational Experiences

i. Work inm a retail outlet is the best way to develop this
competency. This may be part time or full time, during
the school vear or summer vacation, and in either sales

or service capacities.




2.

4.

16

Work in the merchaadising of products of the school farm,
greenhouse or individual horme projects is also satisfactory
to provide the same work experience for this competency.

Work 111 producticn or marketing phases of farming or commercial
gardening will be helpful in developing certain aspects f this

competency. )

When actual experience is not possible, observation ané class
réports may be substituted to help develop this ccmpetency.
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Assignrment
Worksheet No. 2

CARDEN SEEDS
True — False
Directions: The following Statements are either true or false. If the ¥

statement is true, draw a circle around the letter nype, If
it is faise, draw a circle around the letter b

T ¥ 1. The garden should be plowed early in the spring under mormal
conditions.

T F 2. A low state of fertility results in sicw growth and
stunted plants.

: Unlimired zmounts of manure should be added to the garden
s soil.

=)
5|
»

T ¥ 4. Lime should be added to all garden soils in XNebraska.
i T TF¥ S. CcChlorosis is especially evident in tomatoes and corn.

T TF 6. The chenmical treatment of vegetable seeds materially
assists in giving a better stand and more vigorous seedlings.

=)
1y
)
[ ]

Dusting is superior to spraying for the control of plant
diseases.

T F 8. Chemicals used for disease control are protective agents and
are not curative.

T ¥ 9. Incomplete coating with fungicides enable disease organisms
to produce infections in the unprotected areas.

. T F 16. Insect control should be considered separately from the
general disease control program of the garden.

T ¥ 11. The most efficient insect dusters are t+he shaker-top cans.

LT
b
X

In spraying to control garden insects the spray nozzle
should be éirected upward to cover the bottom side of
the plant leaves.

Comyietion

2
ﬂ'qlx i Rt

Directions: Fill in the blank(s) in each statement with the word(s)
2 ' required to complete the senfence correctly.

\‘-Al




4.

5.

10.

11,

12.

i3.

34,

16.

i7.

11

The garden shouvld be plowad jnckes deep if the sozl is
heavy and at a depth of Soches if the soil is szaty.

When the garden seoil is sandy and likely to blow, the plowing shoulid
be donez in the .

Barnyzrd mapure should be added te gardem soil at the rate of
gommds of well-rotted manure per sguars yod per
year; or about this zwount in the case of chicken or
sheep manure.

can be dsed in the place of barayard mazure.

If manure is used, commerical pitrcgen on tomatoes, cabbage, and

sweet corp may be applied as 2 -
The commercial nitrogen should be applied in a band inches
away from the plants and inches deep.

Too much nitrogen at planting may result in excessive of
potatoes and tomatoes.

I+ is often desirable to the application of comaerizal
nitrogen between pre-plant and dise-dress applications.

The acidity of your soil may pe determined by having 2 soil sample
tested by the Soil Testing Service at the

Alkaline or limey soils are usually deficient in

Yellow chlorotic plants are usually caused by an

A wecting ageut such as a should be added
to the spray solutiom fo obtain better surface coverage of the

garden plents.

Good garden fungicides are R R , and
containing materiais.

ost plant virus diceases are spread by variocus »
> zm'd L
I+ is necessary to the garden soils in oxder

to control the parasitic nematodes.

Fumigating the soil with a nematicide such a3 ' s
, OT will Testore the soil for immediate

general garden use.

Insects and mites live and feed mainly on the of
ieaves.
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¥piriple Choice

Directions: In ths space at the left of each statement, write the
letter of the item which will provide the correct aaswer
to ccmplete the statement.

3 1. The best ~ype of duster for controiling garden dmsects is the
a. Shaker-top can

3 b. A1l metai, plunger type nané duster

" c. 3Bag duster,

3 d. Open can with the top covered by cheese cioth

2. The best type of sprayer for the average-sized gardem is
: a: -
' a. Hand spraver that gives 2 continuous spray and that
‘ has a twe-way npozzie to @irect the spray upward.
b. Small, single-action atomizer type of hand sprayer.
c. Cozmpressed air sprayer equipped with aa extension rod

and angle nozzle to direct the spray upward.

4. Hand sprinkier can.

“: Listing

Pt A0

Directions: List the items called for in eack of the following.
Select your asmswers carefully.

; 1. if the garden must be very limited in size, important considerations
g are as foilows:

2. The following vegetables produce the greatest nutritional value
for the space used. (13)




13

4

The fall plowing of the garden just before hard freezes has
tae follcwing advantages:

a.
b.

The application of barayzzd manure to the garden soil hLas
the following advantagec:

If barayard manure has not been vced regularly, and tke soils
are low in phosphate, commerical phospate fertilizer should
L2 added as follows:

Per cent of available
Phosphate fertilizer phosphate Lbs. p2r sq. rod

Nitrogea fertilizers should be applied each vear on gardess
when %ittle or no manure has been used, and in additiomn to
manure on tomatoes, cabbage, onions, sweet corn, and lettuce.

Pounds recommended per square rod
In zddition to Where no manure
Nitrogen fertilizer the mapure has been applied

30Z to 40%Z nitrogen




8.

07 t5 397 nitrogesl

e,

102 to 207 nitrogen

Mixed fertilizers are usually applied to the garden at the followiag
rates:

Mixed fertilizer formula T.bs. per squaras rod

The best method of combating garden diseases is through good
cultural practices as follows:

a.
b.
c.

d.

Give the insecticide and formulation, amount of insecticide per
1 gallon of water, and special directionms and precautions in
using the insecticides for controlling the following vegetable
insects.




i 15

Insecticides and 2Azmount per 1 gal. Directions and
Insect Formulation of water Precautions

, Aphids
¥ {(tematoes)

Cucunber
beetles

Colorado
potato
bettie

Wireworms,
cutworms

Leafhoppers

Red spider
mites

€
e

Flea
beetles




10.

16

List the approximat= planting dates for each of the following

vegetables:

Yegetable

iettuce
Czbbage
Beets
Peas

Sweet corn

Planting date

Vegetsple

Beans

Tomatoes
(transplant)
Egg piant
(transplant)
Watermelon

Hhsﬁﬁelcn

Planting date
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Teachers ¥ey
Assignment Worksheet
¥o. 2
GARDEN SEEDS
1. False A-3 5. Talece A-5 9. True A-8
: 2. True A-3 &. True A-8 10. Faise A-9
S 3. PFalse A-4 7. False A-8 11. False A-9
4. PFalse A-5 8. True A-8 i2. True A-9
Conmpleftion
1. 6to8, 5to 6 A-3
i 2. early spriag A-3
‘ 3. 100 to 290, one-half A-4
4. Commerciazl fertiiizers A-4
5. side dressing A-5
6. 4 to 8, 2 A-5
7. top—-growth A-5
8. divide A-5
9. College of Agricuiture A-5
10. available pliosphate A-3
il. diron deficiency A->
12. household detergent A-8
13. Captan, Zianib, Maneb, Copper A-9
14. aphids, leafnoppers, thrips A-9
15. fumigate A-9
16. methyl bromide, D-D, nemagon A-9
17. wundevrside A-9

Multiple Choice

1. %. All metal, plunger type, hand duster A-9
N - 2. c. Compressed air sprayer equipped with an extension rod
N - and angle nozzle to direct the spray upward A-9
Listing

1. a. Plant only those vegetables the family will use, and plant only
‘ enough of a given kind to satisfy the family needs.
; b. Grow those vegetables that produce the greatest nutritional value

for the space used.
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c. Grow those vegetables that are usually more expeunsive in the
iocal market.

d. Plant rows closer together where additional water aad fertilizer
can be applied.

e. Trellis vine crops, by pruning and staking tomatoes. A-3
2. Carrots Broccoli Spinach

Yotatoes Cabbage Saapbeans

Onions Yinter squash Tomatoes

Beets Turaips Radishes A-3

Lettuce

3. a. Cutworms and imsects are brougat to the surface and exposed
to their naturzl enemies and cold weather.
b. The soil surface is left rough enough to catch sanow, and to
increase the mellowing effect ¢f freezing and thawing. A-3

- 3 L. a. Increases the supply of nitrogen, phosphorus, and other mecessary
N elements of the soil.
y 3. Adds to the water holding capacity of the soil.

. c. TImpreves the physicai condition of the soil. A-4
5. Superpaosphate 20 4-%
Double or treble
Superphosphate 45 2-3 A-4

E 6. 307 to 407 nitrogen
e tirea (Uramcn, Nugreen)
;N Ammoniunm nitrate 1 1-2
20% to 307 nitrogen
Ammonium sulfate
Calnitro, Amzonium

sulfate nitrate 1-2 2-3
10% to 20%Z nitrogen
Sodium nitrate 2-3 3-4 A-4
7. 16-20-0 2-3
10-20-0 10-10-5 9-7-4 4-6
: 6-2-0 6-1G-¢ 6-9-7 6-8
‘8 4-16-0 5-10-5 8-10
4-4-4 10-12 A-5

8. a. Plant disease-free seed. Obtain the seed from reliable ceed
concerns.

b. Plant those vsrieties known to be resistant to soze of the common
diseases, as for example, wilt-resistant tomatoces aad watermelons
and mosiac-resistant beans.

c. Rotate the different vegetables by groups within the garden area.
If possible, rotate the garden area itself, to prevent diseases
carried over winter in the decaying plant parts.

d. A vell-drained garden will help control root rot diseases.
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10.

7

e. Thin seesdlings to prcper spacing when they are small, to allow
proper airing which will heip reduce leaf-spet diseases.
f. Destroy weeds as tkey are overwintering hosts of ccmmon garden

diceases.

g. Keep the plant —eli watered and fertilized; the healthy plant
is more resistaat to disease.

Malathioa, 50Z E €
Malathion, 47 dust

Potenine, 0.757 dust
icotine, 407

Methoxychlor, 5% dust
Methoxychlor, 50% WP
Rotenone, 0.757% dust

DDT, 5Z dust
DDT, 507 WP
Methoxychlor, 57 dust
Methoxychlor, 50%Z WP

Chlordone, 57 dust

DDT, 107 dust

Rotenone, 0.757 dust

Malathion, 50Z E C
Armote, Dimite, &
Ovatron

Methoxychlor, 5% dust
Rotenone, 0.757% dust

Lettuce

Cabbage

Beets

Peas

Sweet corn

Beans
Tomatoes——transplant
Eggplant-—transplant
Watermelon
Muskmelon

2 teaspoons
2Zpply as dust

Apply as dust
2 teaspcons

Apply as dust
2 tablespoons
Apply as dust

Apply as dust
3 tablespoons
Apply as dust
3 tablespoons

5-10 1bs. per 1000
sq ft of garden
arez

Apply as dust

Apply as dust

3 teaspcons
Follow package
directions

Apply as dust
Apply as dust

April 1-15
April 1-15
April 1-15
May 1-15
May 1-15
¥May 1-15
May 15-31
May 15-31
June 15
June 15

A-8

Apply to undersides of leav
Do not apply malathion
dust when vines are
wet

Add soap powder to
nicotine sulfate

Begin treatment when
plants first come
through the soil;

repeat every week

Apply before planting and
rake or spade into
soil

Do not use DDT after
pods form

Use rotenone after pods
form

Spray urnderside of leaves
Spray underside of leaves

Use rotenone as heads fomm -
A-12

A-14
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PETROLEUM AXD PETROLELM PROGUCTS

Intreduction

The petroleun industry is very important to agricuiture znd agriculture
productiocn today. Petroleum ard its products are handled by many agricultural
supply busiresses and its distribution to farmers performs a much needed
service. There lies a need for persons in the sales, supply and service of
petroleum and petroleum products. Unless the coperatica is umusualiy large,
retail sales and deliveries are usually handled as a »nazrt of the general work.

The opportunities for students to gaim occupational experience while in
high school are decidedly limited and are usuaily only as fiiling station
employees. Very few agricultural supply businesses, except in some mid-
western states, operate service stations comparable with those of the major
oil companies. Young men must be at least 18 years of age before they can
secure a iicense to operate a tank truck, there ii practically no need for a
“helper,"” and cempany policy may preclude riding as an obsefwer in a mon-
paying status. However, the kuown willingness of rural youth o work herd,
their reputztion for reliability growing out of their experiemce im agriculture,
and their ability to "speak the same language" when talking with farmers,
gives them an advantage when being considered at the proper age for employment
as driver-salesmen. :

The major portion of the petroleum business in a farm supply center is
in products delivered to the farm, i.e., gasoline, diesel fuel, LP Gas, Leating
0il, and lubricants with store sales confined largely to keroseme, oils, lub-
ricating greases and accessories. While the ability to drive a tank truck
properly is a major consideration for employment, the eveatual value to the
company and the amount of individual earnmings will depend upon the individual’s
sales ability and the rapport he establishes with his custcrers during normal
service operations. This unit emphasizes the sales and _service_ aspects of
“the delivery of petroieum products to the farmer, and the retail sales work
of the appropriate products in tbe farm supply store by non-specialized sales-
persons. - - L

The opportunities for employment in this field may be Iimited on the
local level to entry level occupations such as the filling statiop employee;
however, an informal suivey by the student will be a good way to secure further
information on the occupation. This may be done concurrently with a presenta-
tion of the points brought out above or following their discussion. The
students will immediately become aware that they cannot hope to become delivery
men servicing farmers until they are mature encugh to assume the responsibility
for driving a large truck loaded with potentially explosive products, and of
making reccmmendations in the course of developing their clientele as a business
mar, rather than as a delivery man. - :

Practically all petroleum employees operate under some kind of an incentive
plan which rewards the individual who have initiative, ability to learmn, and
abflity to sell his services as well as his product. -The petroleum driver-~




salesmen wao is contest to remain a truck driver or product delivery man will
make a2 satisfactory living, but for the individual who is willing to develop
his sales technique to the place where his volume increases, the mumber of
stops decrcase, and the length of the route shorteas (or he services more
custroers by working longer hours), it is possible for him to make emough
noney ($500.00 or more a m_onth) for it to be a lifetime career.

Advancement may be from a driver-salesman to a full-time outside salesman
or directly to the petroleun manager for a faram supply center or petroleum
distributor. Some individuals ray have the ability and capacity to progress
in mapagement. to become an assistant, and possibly a general manager of an
agricultural supply business. A few may cere to establish their own business,
buying wholesale and delivering to retail customers on the fara or in rural
commmitfes. However, this iavolves a tremendous investment in storage -
facilities and trucks, so that aithough financing can be obtained in many-- -
inctances from major producers, one is probably better off (at least for a
number of vears) working for a company rather than attempting an individeal -
busiress which is under-capitaiized. -

The farmer relies on others who are specialists in the petroleim industry
20 keep hin informed oh current problems and developments. .He looks for
assistance dn pianning aud stpplying needed petroleum products that best fit
his individusl needs. As a worker in any phase of. the petroleum dndustry,
you are a valuable member of the team in supplying your customers -and pros—— -
pective custohmers with products and information. A thorcugh knowledge of your
product is essential to your success.

]
X
3
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The foilowing nine assignments have been developed to better..equip you
with the knowledge and skills necessary to be a success in any occupzation
pertaining to- the supply, service, sales, and distribution of petroleum or-
petroleum products. This informaticn or parts of this information may be
covered in the regular vocational agriculture prograi. :

The technical information and information sheets contained in this unit .
are taken directly from material prepared at the Center for Research and
Leadership Development in Vocational and Technical Education, The Ohic State
University; 980 Kinnear Road, Columbus, Ohio 43212, under Module No. 11
(Petroleum and Petroleum Prcducts Sales and Services) of Agricultural Supply-
Sales and Service Occupations.

When you 2re working out each assignment you should first read the material
assigned carefully, then answer the questions in the student study question
manual. Once you have completed the guestions, have them checked by your
teacher coordinator and go back and rework any that you.missed. When there are-
activities listed these should be carried out to the dest of your ability.

All thé references, iné¢luding visual and audio-visual aids, should be studied
with the utmost of care. . e I

-

-




PETROLETM AND PETROLEWI PRODLCTS
SALES AND SERVICE GCCUPATIONS

Cozpetencies to bé Developed

EY

ASTLITIES Assign.  UNDERSTANDINGS:
To develop the gbility to: Ho. To develop the undersianding of

Selecting Tractor and Power—Eguipment Frels

1. Recommerd proper tractor 1. Proper octane rating
and power equirment fueis
to customers i

2. Quote prices of varicus - 2. Fuels for two-fuel, diesel,
fuels to customers 1 LP gas and gas tractors

3. Advise customers on use 3. The costs cf the various
of fuel activities 1 types of tractor and power

fuels
4. The uses of various fuel
1 additives ’
Storage Facilities for Tractor Fuels on the Farm

4. Recommend proper petroleem’ - 5., Underground and abcve
storage systems 2 grcund storage systems

5. Advise customers on safety 6. Safety precautions necessary-
precautions in storing in storing tractor fuels
tractor fueis 2 -

Selection of Motor and Lubrication Oils

6. Xnow the grades of oils 7. SAE number of oils and
that should be used in ) lubricants
various farm tractors ] 3

7. Advise customers on which 8. The use of API service
types of oil would best - classifications
fit their needs 3

3 9, The use of additives in oils




4
ABILITIZS ‘Aysign.  GNDERSTANDINGS
To develop the ability to: No. To develop the understaasing of:

Selzction of Cear Uils. Lubricating Greases and Hydraulic 9ils

8. Select proper gear oils and 4 10. The proper uses of gear oils
lubrication- greases o and jubrication greases
9. Advise on proper usage »f - 4 11, . Additives in gear oils and
hydraulic cils Ivbricatiag greases
4 12. The usage éfhydrau%ic4011§

Selection, Telivery and Storage of Heating Gils

10. Recommend proper types and 5 13. Proper selection and storage
storage of heating cils to of heating oils
be used -
1i. Recommend safety precauTions 5 34, Flash polat rating of fuel oils
which should be followed in.:
hardling heating oils -
5 15. Safety precautions in handling
o heating oils

-
- -

Products Other Than.Petrolenm Available to Farmers Through Tank-Drain Salesmen

12. Recommend kindes and types 6 16. Various types of anti-
of antifreeze to. use: . freeze .

13. Advise on purchase of 6 17. Proper tractor tire usage
tractor tires : . . -

14. Advise on purchase of ¢il” - ° - 6 - 18. Types of oil fiiters

filters

Contractual Re ationship of Company o the Petroleum .
Emplovee and Employees to the fustomer

15. Fill out customer ‘order 7 19. CustomerzﬁurChase forms
and purchase forms - -

16. Properly grease check and N 7 -' 20. Company policy concerning
maintain tank-truck credit and discoupts
7 21. Proper care and maintainavpce

of tank-wagon

P T IR Ty RN 1:;@&:&&




ABILITIES Assign. UNDERSTANDTHGS

To develop tae ability to: No. To develop the urderstanding of:

Safety Laws and Repulations Pertzining to the Delivery
and Storage of Liguid Petroleum

i7. Clean and check fuel 8 22. Safety ldws pertaxnlﬁg to
storage tanke ; fuel
18. Repair fuel storage tanks 8 ' 23. Prcper use and storage of

fire extinguishers

8 24, Safety procedures in
cleaning a storage tank

8 25. Safety precautions in
repairing a2 storage tank

Safe Tank-Truck Operation and Requixémgnts for a Chauffeur's License

' 19. Pass tests necessary for 9 26. Reguirements for a
; receiving a chavffeur’s chacffeur's license
; license
; 20. Meet customers in friendly 9 27. Federal regulations per-
.manner and use correct taining to truck
proce&ures ‘when delivering R operations
fuel and products tc o
customers
9 . 28. Delivery procedures
9 29. Safety in handling a

tank~truck




Assigpment - ' -
No. 1

SELECTIXC TRACTOR AND POWER-EQUIPMENT FUELS

The major source of income to the tank truck driver salesman is from
delivering tractor fuels to farmers. He has just as great a stake as the
farmer in being sure that the proper fuel is used for a given-tractor. He
must make sure that his recormendations are based on sound facts and in line
with recommendations in the uperator's manual, or the delivery of the im-
proper fuel may well cost him 2 customer and decrease his income if he is on
a comrzission.

The tank truck driver or filliug station employee should know and under-—
stand the various types of fuels that are availzble and the type of fuel that
is recommended for each type and make of tractor. The operator’'s manual re-
comuends the correct fuel for each individual engine the farmer has on his
place; however, he often relies on the tank truck operator or petroleum station
to supply him with the ptoper fuel and information on various fuels.

The assignment below will give you an opportunity to better understend
the types and kinds of fuels and to be able to select the proper fuel to.
recomnend to the consumer.

Assignment:

1. Read the following pages concerning selecting tractor and power-
equipment fuels. )

2. Identify. the types of fuels used in your community in farm tractors
by type, octame or cetane number and compression ratio.

3. Answer the quéstions in the Question Manual and turn in by .
(Suggested time allotment for this assignment: 2 to 5 hours.)

References:

X. Petroleum and Petroleum Products — Sales and Services, The Ceuiter
for Research and Leadership Development in Vocational and Technical
Education, The Ohio State University, Columbus, Ohio. (Following)

A. Color filmstrip, “Selecting and Storing Tractcr Fuels and Lubricants.”
Southern Association of Agricultural Engineering and Vocational
Agriculture, Athens, Georgia.

B. Moter Gasoline Additives and Their Functions, Ethyl Corporation of
America, New York, New York.

Petroleum and its products are handled by many agricultural supply businesses
and its distribution to farmers performs a much needed service. Because of




this, there is a linmited, but definite, need for persons either in sales or
service occupations. Ualess a business is unusually large, retail sales are
carried on by non-specialists and orders for delivery are handled as a part
of the general work lcad. The jobs of dzlivering to and servicing farmers
as.well as operating any storage facilities usually require men with soxe
experience rather than-young men just graduating from high school.

Very few agricultural supply businesses, except in some midwestern states,.
operate service stations comparsble with those of the major oil ccapanies,
In most states, young men rmust be at least 18 years of age before they can
secure a Jicense to operate a tank truck, and there is practically no need
for.a "helper.” Company poiicy may preclude riding.as an observer. However,
the willingness of rural youth for hard work, their reputation for reliability,
and their ability to speak the farmers' language, gives them an advantage when
being considered for employment as salesmen, or in oomc cases, ac drlvor—cales—

mren.

The major portion of the petroleum business in a farm supply center is )
in products delivered to the farm such as gasoline, heating oil, and lubri- .
cants. Store sales are largely confined tc kerosene, oils, lubricating 7
greases and accessories. While the ability to drive a truck properly is cfien
2 major consideration for emplcyment, the .eventual valuc to the company and
the amount of individual earnings will depend upon the individuzl’s szles
ability and the rapport he establishes with his customers. Thie unii emphasizes
the sales and service aspects of the delivery of petroleum preoducts tc the

farmer and retail sales work in the farm supply store.

-An informal survey of the opportunities for emplovsent in this field with
the class will be a good way to introduce the unit. Zhe gtudents shosld
immediately become aware that they cannot hope to ‘become deliveryacn zervicing
farmers until.they are mature enough to assume the responsibility associated
with such a job. They will not be driving a large truck louded with potentizliy
explosive products, and making recommendations ag 2 business man imgediately
upon graduation from high school. o

-~

State research studies to supplement. the locel survey may be helgZul in
identifying the opportunity for employment in conceras handling pelroisum
products. It is entirely possible that the potential for “employmeit in this
particular area. of agricultural supply — sales and gervice szcupaticns mey
not 3ustify the_teaching of this upnit on the high ‘schdol levei. In that
case, selected area vocational schools may provide the tralning a% the post-
high scheoi level for students who have 2 positive iInterest in becoming ditside
salesmen to meet the needs of the farm supply businzss.

At this point it would be helpful to identify the occupational title of
workers in the petroleum area of agrii.liural supply cccupativns. In the:
current edition of the: Dictionary- of Occupaticnal Titles 231 workers. 2%2. -
included under the petroleum industry. However, in the revisgl edition socn
to be available, it is understood that a differeat methcd of grouping will be
followed. The October, 1964, draft of The Occupatisnal Clagsification Structure
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for the revised Dictionary of Occupationai Titlesl, indicates a classification
for "Salesmen and salesperscas, fuel and petroletm products.”

Hoover, in his Hzndbeok of Agriculteral Occggationsz iists the title
wrruck Driver for a Rural Gasoline and Oil Distributor,” which seems to accen-
tuate the delivery and service aspect and. pisys down the importance of sales.
However, in the career brief, the author irdicates that aithough the driver
loads his truck, makes deliveries, prepares sales slips and keeps records, he
is also a salesman and works to establish good customer relations and to secure .
new customers. It will be helpful for the teacher and his stuéents to go over
this career brief to be found on page 130 of this handbook to see how the
information applies to the local situation. This information is presented under
the headings of: (1) Description and Nature of Work, (2) Working Conditions,

(3) Educational and Personal Qualifications,- and (4) How to Enter and Advance
in the Occupation.

Practically all driver-salesmen operate under some kind of an incentive
plan which rewards the individual who has initiative, ability to learn, and
ability t» sell his services as well as his product. A person who is content
to remain a truck driver or product delivery man will make a satisfactory 1iving.
The individual who is willing to develop his sales technique to the level
where his volume increases and the route.shortens may develop .the job into a
1ifetime career at a higher income.

Advancement may be from a route man to a full-time outside salesman or
directly to petroleum manzger for a farm supply center or petroleum disiri=
butor. Some individuais may have the ability and capacity to progress in
management to assistant and then to general manager of an agricultural supply
business. A few individuals may establiish their own business, buying wholesale
and delivering to retail customers on the farm or im rural communities. Since
this involves a tremendous investment in storage facilities.and trucks, this
person is probably better off working for a company for several years rather
than attempting an individual business which is under-capitalized. ‘

The occupational title of Petroleum Engineer pertains to the professional
field of activity for which a college degree is necessary. The . title of
Petroleum Specialist growing ott of the research study now in progress at the
Naticnal Center for Vocational and Technical Education envisages technical
activities of a sub-professional nature not requiring a B.S. degree, but for
which post-high school training would be necessary.. Whiie it would be possible
for a high school graduate to advance from driver-salesman to a petroleum

1 T .
Dictionarv of Occupational Tities, Volume II (Washington, D.C.:’
U.S. Government Printing Office, U.S. Department of Labor). -

2 .
Hoover, Norman K. Handbook of Agricultural Occupations (Danville,
T1linois: The Interstate Printers and Publishers, Inc.) 254 pages.
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specialist by additional training, this unit considers only the competency
required of a driver-salesman or inside saiesman. ’ -

2 iy N A p IR W i XS Gt Y f o d e § kT e s i i

There is Iimitéd opportunity fof working initfally zs a helper and eventu-

: ally as the person responsible for the delivery ard instaliation of storage

. tanks to famms. This is usually dcné by someéons other than the driver-sales-

L - man, since it requires a different kind of truck and usually requifes more
additional time than a man with a fill schedule has available. However; small
businesses or drivers with routes which do not reguire full time might combine
delivery or service of the tanks with normal deliveries.

After the class understands the general nature of "the work and -the - - - - -
possibilities for employment, the next step in the introduction of the unit :
sould be to develop a list of tic understandings, abilities, and skills they
would need for employment. This can start with the sSimple guestion, “What do -
you need to know, or be able to do, in order to become a petroleum driver—- -
salesman?” The students’ answers can be listed on the chalkboard as they give -
them, and then re-worded into the compoetoncios which may bo otatad as followad:™

i. 7o be able to select lubricating oils correctly - e

I1. . To be able to select and store gear oils, greases, and
hydraclic oils correctly )

III. To be able to select tractor and power equipment fuels
-« - correctly ..

_ IV. To be familiar with other products usually available to farmers

through the salesman of petroleum’-products

V. To understand the design and placement of pggfer‘ stofagé
facilities for fuels on farms

VI. To understand the proper selection and storage of heating oils

VII. .Tt-:_ug-ﬂérstand and apply the-safety laws and Tegulations per-
taiping to the delivery and-storage of petroieum products

’ViII. To understand the contractual relationship of the company to
- the delivery driver and the driver to the customer i
IX. To be able to meet tﬁb‘l:equifanents for ‘a. chauffeur’s Iicense
~ and for operating a truck carefully and safely .
X. . e .- . . (ﬁe class or teacher should
: add to this-list as they see fit.) ’

- - . - B - - - Ry o

Since no specialjzed inside salesperson in petroleum products will be
needed in the usual farm supply store operatiocn, the teaching material of the
unit is-difected primarily .toward the. driver-salesman. However, all inside
salespersons -should be familiar-with each-of .the competencies and as well
qualified ds the.driver-salesman _in competency. No. III, ‘competency No. 1V,
and competancy No.:VI. These-are the policies concerned with lubricating oils,
gear oils and greases, and accessories such as tires. ] )
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Yhile it is not intended that this vnit be used for the training of filling
station attendants, achievement of some of the competeacies will qualify an
individual in these products regardless of where he works. Ccapetencies 1,

111, IV and VI pertain to tractor fuels, lubricating oil, gear oils amd greases,
and other products available to farmers. In the szme way, the competencies
Tegarding storage facilities and safety, which are No. II and No. VIII are
applicable to fillieg station attendznts although they are written for farm
delivery personnel. . ST

Success in Petroleum Products — Sales and Servicé can be achieved if the’
farmer can be persuaded to start, and continue to use your products.

To do this you must (1) know what you have to offer, {2) discover what )
the farmer needs, {3) arrange for ordering and delivery im the most efficient’
manner and (&) build confidence in the custcmer that you are knowledgeable and

reliable in meeting his needs. If you can do this, he wiil stay with you
rather than try your competitors.

Competencies to be Developed

I. To be able to select tractor and power eguipment fuels correctls

Subject Yatter Certent

The major source of income to the driver-salesman is from delivering
tractor fuels to famers. He has almost as great a stake as the
farmer in being sure that the right fuel is used for a given tractor.
A poor recommendation, or a mistake in delivery, might lose a customer
and cut the volume which helps  Getermine the paycheck.

Today’s tractors are designed fo operate best on cue type and grade
of fuel. 1In the operator’s manual, the marufacturer is specific as
to the fuel to use, and fzrmers should read these manuals and follow
she recommendations. However, some farmers discard the manual soon
after receiving it and tead to forget it, especially if they have
several different tractors on their famms. Operator’s manuals rarely
accompany a used tractor when it changes nands, and the new owner
expects that the deliveryman will know the type of fuel he should use.
Most major oil companies provide their drivers with handbooks or
referenre sheets so they can be 2ccurate in recommending the exact
fuel which should be used with every model of tractor- Production
and distributior of these sheets involves considerable expense which
is justified only if the driver uses the information to promote his
sales with farmers.

Students may have acquired a general knowledge of fuels for tractors
from other high school courses, particularly vocational agriculture.
It is suggested that the teacher determine how deeply he should .go
into the subject of tractor fuels before finalizing his teaching plan
for this competency.




Tractor fuels are treated under modules 14, “Gasoline Tractor Engine
Systems,” and 15, "Diesel Engine Systieds,” of the course outline for
AGRICULTURAL MACHINERY - Sales amd Service Gccupations. This is
available from The Center for Vocational and Techaical Education,

. ‘The Dhio State University, 980 Kinaesr Road, Coluzbus, Ohio, 43212.
However, it is. believed that the follewing brief presentation will
acsist the teacher of this course in his specialized treatment for
driver-salesmen 2nd also sefve as a review cutline-for students whose
competency has been ascertained previously. -

-

1. Selecting fuel for gasolime tractors
More tractors use gasolime than any other type of fuel,
even though it costs more per gallon, contains less energy
. per gallon, and gasoline emgines run at higher speeds with
) increased resulting wear. “Ketosene, “distiliate™ and other
lower-gradi fuels can be sucfessfully used in tractors and
) . have relatively more enérgy in theg, but their popularity has
: _decreased as the spread in prices has decreased. This is
due to the increase in the supply of gasoline as the result
of improved techniques in refining, known as “catalytic
_ cracking.”™ It is now possible to make 57% of a barrel of
 crude_oil into gasoline compared to 23% before the use of
the "cracking™ process. ‘This has enabled refineries to
keep the cost of gasoline down so that the price spread
) between gasoline and distillates is mica iess than five cents
. _per gallon and gasoline can be economically used in tractors.

__Along with improved refining came the ificréase in the develop-
. _ment of anti-imock properties for gasoline which has 2

_ normal_octane rating of 80-90. Manufacturers adjust their
__preduct according to the seasons of the year to glve the

_» most. satisfactory service.-

- L

- The. regi_;'_l_a:r grade of gasoline ‘should be satisfactory for
tractors regardless of the time of the yeéar, as the
reliable producer sees to it that it has three qualities:

- a., Proper octare rating

. - . b. .Basy starting properties .

s . C. Fﬁ_aed-bn‘; from dirt, gun and foreign matter

) The term "octane rating” or “octzme number rating” is the

.. ‘method established by tlié Américan Society for Testing
Materials (ASTM), for comparing the anti-knock quslities

of fuels used in spark ignition engines. Zero was tue

value arbitrarily aséigned to a” fuel known as Normal Heptanme,
that has very poor anti-knock properties.’ When mixed with

AT
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another fuel known as Isc-Octane, hzving excellent aati-
kmeck properties, which wzs assigned the value of 109, it
was possible to develop a graduated scaie of anti~knock
properties accor@ing te the proportion of Iso-Octane to
Normal Heptane. When a given fuel is run in a test engine
and the proportica of the two testing fuels is varied until
the anti-%nock quality is equal, the proportion of Iso-
Octane determines the octane nuzber. Thes, if a fuel being
tested gives the same anti-knock performance as 80 parts
Iso-Octane and 20 parts of keptane, the octane number is 80.
While the anti-knock properti€s of gasoline have been improved
by advances in the refining industry, it is always necessary
to add some additional material to economically raise the

octare rating. -

The additive most usually used for this purpose is tetra-
ethyl lead, although other lead compounds-are now being
used as physical mixtures of chemical compounds of lead.
The physical mixtures of bad compouads are Tetra-ethyl lead,
abbreviated TEL, and tetra methyl lead, abbreviated THL.
The chemical compounds of lead are lead alkyls. The ad-
dition of very small amounts of these chemicals brings a
marked improvement in the antdi-knock qualities. Three
miliiliters of TEL per gallon of gasolime will raise the f
octane rating by 10. : A

5
PPV T iy

Nothing is more provoking to the farmer than not being

able to start his tractor in the winter, or having it be
hard to re-start in the suzmmer. To avoid these difficulties,
the producer changes specifications or "biending"” for the
regular grade of gasoline at least twice and usually four
times a year. Tnis may be done to increase the “yolatility"
or tendency to evaporate more readily and promote easier
starting in the winter when the weather is cold. This might
also be done to reduce the Volatility in the summer, which
causes difficulty in re-starting after stopping, sometimes
caused by volatile gases blocking the passage of gasoline
through the lines.

The manufacturer does not usually inform tke customer of

the seasonal changes in blending, but the deliveryman

can provide this information. He should advise his patronms
in case they are stocking up toc heavily at the time of the
year changes are being made. It is mnever advisable to hold
gasoline too long because of the loss of the Y]ighter ends"

. through evaporatiop. The farmer should not, therefore, carry
a full tank of summer gas over for use in the cold months.

A farmer wants-his tractor to start easily, run with normal
power and continue to run dependably. If it does not, he
irmediately suspects dirt or water in the gasoline. When
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the valves "hold open,” he suspects that gum has been deposited
on the valve stems from poor gasoline. Im reality, the
manufacturer and distributor are mot respomsible for any of
these conditions, but it takes a tactful driver-salesman to
explain that the manufacturer is not at fault because of
the following:

a. The precautions taken to keep dirt out of the
gasoline until it goes into the farmer's tank

b. The precautions taken to comtrol soisture in bulk
tanks and removal of moisture, when necessary,
before it is pumped into the delivery truck

c. The addition of chemicals during the refiming
process to prevent the accumulation of gum

d. That any dirt or moisture contanination
probably occurred on the farm and can be
cortrolled by proper storage tank installation
and use. {See competency No. Ii-of this unit.)

Selecting Fuels. f;:r Diesel Tractors-

" Diesel tractors have a higher initial cost, but are becoming

increasingly popular because they provide more pover from
a cheaper fuel. They have a reputation for running on
"anything" and were originaily designed to use pulverized
coal, but adequate performance is highly dependent on using
the right quality of fuel. ’

Fuel injectors on diesel tractors rep}:ace the spark plugs
and conventional carburetors of gasolimne tractors and igoi-
tion takes place because the compression in the cylinder is
great enough to increase the temperature to the degree that
the fuel will burn spontaneously when sprayed into the
cylinder. This is a high compression ratio of about 16:1
compared to -8:1 for gasoline tractors and 4:1 for the tractors
that used kerosene. The average of 53 diesel tractors used
in ‘the 1960 -Hebraska tests was 16.3:1. Although high com-
pression means harder starting and usually noisier operation,
it makes it -possible to make better use of the energy in the

fuel.

The manufacturer has certain qualities in mind when designing
a particular engine with a specific’ compression ratio. Fuel
recommendations are made in relationship to these qualities.
The farmer -should follow the recommendations of the manu~
facturer when selecting diesel fuel. The driver should be
ready to ‘help with recommendations”if the farmer does mot

g
- -
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know which fuel to use or if the farmer is using the wrong
fuel. 1In selecting a diesel fuel, the following should
be considered:

a. The grade of the fuel needed
b. The “Cetane” rating
c. The sulfur and water content

Individual oroducers previously determined their own grades
of diesel fuel, although they have recently been standargized
by the American Society for Testing Materials (ASTM) into
the -two grades which have desirable combinations of fuel

" properties.

Number One diesel fuel is better for cold weather because

it has a lower viscosity which allows easier starting, and
contains scmewhat fewer chemical impurities. This is commonly
abbreviated as Nc. 1-D.

Number Two diesel fuel is slightly cheaper than No. 1-D,
supplies more energy per gallon, and has a higher viscosity.
The higher viscosity provides better lubrication of the
injectors, but also causes harder starting in cold weather.
Number two fuel is abbreviated as No. 2-D.

The standards for these two fuels set the minimum “cetane
rating” which for diesel fuels is roughly equivalent to,
but not identical to octane rating for gasolines. These
standards also provide maximum limits on impurities such as
water and sulphur. Refineries usually provide a fuel which
exceeds” the minimum standards, which a farmer can purchase
according to the recommerdations in the operator's manual
and be confident that he is using the best fuel for his
tractor.

In diesel engines, "kmocking"” is caused by the fuel igniting
" too slowly. It should burn as.'soon as injected into the
cylinder, and if there is much- delay in burning, the fuel
overloads the cylinder urtil it eventually burns with ex-
plosive force. This not:ionly causes excessive noise but
causes more wear on engine parts. This delayed burning
in diesels is the exact opposite of the cause for knocking
in gasoline tractors which is caused when the air-fuel
mixture burns too rapidly, resuilting in pre-ignition.

The octane rating system cannot be used for diesel fuels,
since good quality diesel fuels provide for early spontaneous
combustion, which is exactly opposite to what is wanted in
“'good-quality gasoline. The rating scale for diesel fuel
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 See competency number III of this unit.

_furnace oil, but tkey have largely been discarded when worn

_'Selecting Fuels for T.P-Gas ‘fra!.ctors
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of D to 100 arnd the method of testing established by the
ASTY is similar to that for gasocline, but differeat test-
fuels arz used, including cetane.

A cetane rating of from 40 to 60 is suiteble for diesel
tractor fuel and since AST¥ specifies a ninimum cetane
rating of 40, both fuels fall within this range. The
farm tractor manufacturer not only indicates the grade but

_also recommends a minimem cetane number. &s with gasoline,

the driver-saiesnmsn should know the cetane nuwber of each :
of the diesel fuels he selis, and should be prepared to %
check that they are suitable for the particular make and
model of tractor cwned by the farmer.

Next to the cetzne nuzber, a farmer may want to know tne
amount of sulphur and water contaminants in the fuel.
Sulphur burns in the cowbustion process and combines with
moisture to form zcids which can cause rapid wear and assist
jn the formation of deposits. These deposits occur in the
cylinder and on pistons and rings. Water by itself may E
cause rust and interfere with the lubrication of the in- i
jectors. It collects on the filter screens -and wiil freeze
in cold weather. ASTM stzndards permit more sulphur in
No. 2-D fuel than No. 1-D, and farmers should see that
harmful effects are counteracted by proper selection of
lubricating oils. = -

SAelectiszg Fuelsr for 'Ivo-—Fuel Tractors

Tractors which start on gasoline and then switch to a
lower~grade fuel for running are referred to as "two-fuel”
tractors and weré very popular at one time. They were less
expensive to purchase than diesels and would use kerosene,
distiillate tractor fuel, number one fuel oil, :and even

dut, or converted to use gasoline.

There are féw tractors operating today on two fuels, there-
fore distributors rarely handle the variety of fuels that
ray be used for thris purpose. Gasoiine and kerosene should
not be mixed in an attempt to provide a “grade” of fuel. Any
given grade of farm tractor fuel is a chemical compound and
not a physical mizture.

Liquified petroleun.gas (abbreviated LP or LPG) must be
kept under pressure at all times in order to keep it in a
1iquid form until introduced into the cylinder. This
recuirement for high pressure storage tanks at the terminal,
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and high pressur= tank trucks for deldvery usua:ily causes
1P-gas to be.3andled through different chamnels than gasoline
or diesel fuels. The same high pressure tazk can be used

for crop dryiag and household heating or tractor fuel. The
distributor of IP-gas also provides portzble tazks on an
exchange basis to provide gas heating for cooking, brooding,
water heating, ard other uses when natural gas is not avail-
able.

A tractor espzcially equipped to use LP-gas means a mounted
pressure tank to replace the gasoline tank, and a compression
ratio higher zhan 8.5:1. It is.'possible to convert exist-
ing tractors -ro the use of I2, but this is usually done

in a2 specialized shop rather than by the fammer. Mcdifica- -
tion is relatively expensive when the compression must be
Changed, but - with _this the economy of using IP-gas is

T inproved

LT Sone distribucors prefer to own the 1arge 560 to 1000 galion

" tanks rather —han sell them to the farmer. This permits
better controll and fewer operating or safety hazards. A
modest "lease fee" is charged at the time of installation,
~which hardly rovers the labor and fittings involved.

The cost for ZP-gas decreases materially as the amount
consumed per year increases. For this reason the farmer
who uses LP-gas for tractor power usually uses it fer crop
drying, housefold heating, ard other purposes. One company’s
rates in 1965 were:
1400 galltns or less per year—-17¢ per gallon
1400 " to 2000 gailons 16¢ per gallon
272000 - " .to:3000 galloms 15¢ per gallon
Over. 3000 gallons per year----14¢ per gallon

¥hile the use. of LP-gas for farm- tractors is increasing, the

farmer must depend. on the distributor for the quality of

“the produgt. The .reliable distributor makes sure the product

he secures from the refinery is relatively free from sulphur

. and other cortaminants which.might cause difficulties includ-

. " ding regqlator.failures, filter-plugging,'and other problems.
LP-gas is no more dangerous. than gasoline when properly
handled. Distributors make every effort to properly instruct
the farmer ir. operation of the- tanks and equipment, especially
in refiiling operations. Storage tanks are all fitted with
safety valves to permit- burning rather than exploding in
cases of improper handling. However, even these will not
suffice for careless operation. -

wan
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The following summary of fuels may be helpful:

- Aﬁp;oximate ) B
Type of Fuel Octane Compression .. )
(Spark Ignited) Rating Ratios Critical Points
Kerosene or 7 supplies lots of power- {
No. 1 fuel oil 0-20 4231 - relatively high priced 3
Farm tractor replaces the old “distillate,”
fuel 35-70 4:7-1 "all fuel,” *'power fuel,” etc.
Low grade 70-75 5-6:1 can be used, but poor economy
gasoline for low compression engines
' using tractosr fuel
Regular grade
gasoline 80-93 7-8:5-1 standard for most tractors
Premium grade ] g :
gasoline 95-105 9-10:1 suitable for automobiles
Liquid petroleum:
" ‘Butane 45~100 7:8-1 = 1limited use oun farms because of
’ higher cost; mostly used in the
chemical industry
Propane 110-115 8:75-1 supplies economical power
because of higher compression
even though it contains less
energy per gallon
Diesel fuel: _Cetane  Compression
) . Number Ratio ’ Critical Points
No. i-D ‘ . 40-60 14-20:1 use in winter for easier starting
‘No. 2-D. Y 40~-60 _ (averagé' requires different lubrication

16:1) " pil because cf more sulphur
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Gasoline Additives

Materials added to fuels or lubricating oils which improve
performance or increase economical yields at the refimery
are referred to as "additives.”

Major oil companies can produce a good gasoline with fair
anti-knock properties through regular refining processes,
but the yield would be so small that the gasoline would be
too expensive. It is much cheaper to secure greater yields
from crudes and at the same time create a higher performance
fuel by the addition of additives. However, additives will
be taken up under each product rather than being considered
as a separate subject.

Small amounts of additives are used. and their cost is
relatively -cheap compared to their effect and the improved
quality of the resulting product. All refineries use them
and most gasoline sold today contains at least six or seven
additives.

(Note to teachers: It is not necessary to go too deeply
into the related chemistry of additives with high school
classes, but post-high school students should know the
names of the compounds and know a little of the chemical
reactions involved.)

a. Anti-Knock Additives

The first additive used was tetraethyl lead (TEL)
introduced in 1932 to combat the knocking of ordinary
gasoline due to pre-ignition. It is stili the
major anti-knock additive, although today refineries
use other lead compounds and mixtures. No one knows
for sure how TEL and other lead compounds control
or prevent knock, although extensive research is
going on. We do know that gasolines are made up
of many hydrocarbons with slightly different burning
rates. When these hydrocarbons are compressed and
heated in the presence of air, as in the cylinder,
they react rapidly. When ignition takes place, the
flame spreads rapidly in the combustion chamber and

- - further compresses and heats the fuel-air mixture
ahead of it. Some of the hydrocarbons in the un-
burned part of the gas may undergo chemical reactions
prior to normal combustion. Tke products of these
reactions may self-ignite and burn at a rate 5 to
25 times the normal combusticn of the rest of the
gas-o0il mixture..  This rapid burning sets up a high-
freqguency shock wave that produces the sharp metallic
"knock."
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A knocking engine gives less power with resulting
poor fuel ecomomy. Severe and coptinucus ¥kneck
decreases wear and 1ife of vaives, plugs, pistons
and bearings. '

Present evidence indicates that a fine dispersion
of sclié lead oxide or iead metal is what prevents
or overccmes the knock by slowing dosm the reaction
rate. ‘

'.[;gtra methyl lead (m;) jncreases the octane number
6f scme mcdern gasolines more than TEL and does a

"petter job of overcoming the knock resulting from

fuel segregation and marnifold lag. When this harpens,
+he more volatile fractions with lower octane

nuxbers fill opeor -more cylinders and "rnock” while
others receive charges with higher octane numbers

- and-more anti-knock additives thar are necessary.

TML; being more volatile than TEL, tends to distri-
bute -irself more uniformly to all of the cylinders
when mixed with gasoline. The process by which
TML -prevents knocking is probably the same as for

“ TEL:

Mixed lead alkylé-;vere developed to provide an
additive intermediate betweén TEL and TML both in

. composition and-volatility.  This was accomplished

by enabiing TEL and THL to react im proper propor-~
tions and under proper .conditions.

-

_“Custom ‘blends or mixtures of .TEL and TML are also
availdbie fer providing.any degree of volatility
" between TEL and TML.-

The customer is more intqré_sted ip the result of
the anti-knock additive than its physical cor chemical
composition. The salesman sheuld have some overall

" knowledge of the kinds of anti-knock additives and

how ‘they work,.but the customer and the salesman
mist depend on the producer to use the proper addizive
in the proper amounts.

Scavenger Additives - .

It ig characteristic of addiiives that as soon as
one is addéd .to improve an existing condition, another
‘must be .added to counteract the original additive.

- Bor -this reason, scavengers are added to leaded

- “.gasoline to remove the non-volatile combustion

products resulting from thé burning of the anti-
%nock additive. Ethylene dibromide and/or dichloriae
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are added to change ccabustion preducts into forms

which vaporize easily from the hot engine surfaces.
This is a major reason why "white" gas is preferred
for gasoline lanterns. Such scavengers are always

included wnenever a lead compound is used for anti-
knock purposes.

Promoter Additives

Another additive to an additive is 2 complicated
manganese compound which greatly improves the anti-
knock characteristics of leaded gasolinme when used
in very small quantities. This manganese compound
is used in most gasoldines.

Deposit Modifier Additives

Deposits in the combustion chamber can cause pre-
ignition by glowing at temperatures high enough to
ignite the incoming fuel-air mixture. Phosphorus

or boron is added to gasoline to change the deposits
to forms which have both higher electrical resistance
and more resistance to glow. The same phosphorusg

or boron additives prevent deposits on the spark
plugs. during light duty or low temperature operatiosn
of an engine. This results in cleaner spark plugs
an¢ more reliable performance.

Antioxidant Adcitives

Gum formation is caused by the oxidation of some of
the unstable hydrocarbons in gasoline. This gum
results in varnish~like deposits which clog fuel
lines, carburetor jets, intake manifolds, and build-
up on intake valve stems, causing them to stick.

It is influenced by many factors, including the length
of the storage period. Phenol compounds are used as
antioxidants ané are added to gasoline to retard
this gum formation. Because the gum formation still
occurs, but at a slower rate, gasoline should not
be stored over six mon.chs.

-Metal Deactivator Addit;ygs

Copper contamination results during gasoline manu-
facture and storage in small amouants and results

in increased oxidation. This situation is overcome
by adding small amounts of “chelating agents" which
stabilize the copper compounds and overcome the
effect of copper contamination.
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_ g- Anti-Rust Acditives

Hydrocarbop soluble compourds are used, which coat
metal surfaces with a thin protective coverinmg, and
thus prevent water in the fuel from coming into
direct ccntact with metal surfaces. These agents,
usually fatty acids, imhibit rust and carburetor

jet clogging. These addicives also help to prevent
carbiretor icihg and avoid buildup of deposits within
the carbureter. :

Anti-Tcing Additives

Farmers vsually blame ice in carburetors on water

in the gasoline.. This may happen when storage tarks
are =ot properly ‘handled to prevent accumulation of
water due to condensation. . However, 1t is frequently
caused by the freezing of the water vapor in the air
which is drawn into the carburetor independently

of the moisture in the gasoline. 7This may kappen
<hen a2 cold motof is started with atmospheric con-

_ditions -of above.65% relative humidity and a tempera-
_ ture of 30 to 50 degrees Fahrenheit. The fuel
.- Vaporizing in the carburetor creates a cooling effect

which in turn causes_the mosture in the air to con~-
dense-and form ice in the carburetor. At idling

. - - speeds, ice can bridge the small gaps in the throttle

mechanism thus cutting off the air supply and

" stalling the engine. Carburetor icing can also take

1.

place during constant speed operation resulting in

_ "pissing” becausc the mixture is too rich. This rich

mixture occurs.when the ice has built up in the
venturi and acts as a choke.

Anti~icing agents may be either freezing point de-
pressants or surface-active agents. Freezing point
depressants act in the same mammer as anti-fréeze -
acts in radiators to prevent the formation of ice.
They are usually alchols or glycols. Surface-active
agents coat the jce particles after they are formed
and prevent them from sticking together. Phosphate
compounds serve.as surface-active agents and also
as anti-rust agents. .

Carburetor Detergent Additj.ves

Deposits in the E_a;:ﬁ&retor sometimes ¢ause rough
idling or-stalling resulting in poor performance

- and poor fuel.econcmy.. These deposits result from

the non-volative fuel components and contaminants
from crankcase fumes being drawn in through the
air cleaner. These deposits interfere with the
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normal fiow of and with air-fuel ratios. Detergents
are added to most fuels to prevent the buildup of
deposits and reduce those alreazdy in place. The
usual detergent additives are phosphate compounds
which work because of their surface-active pro-
perties.

j. Upper Cvlinder iubricant Additives

£ nucber of products were developed and are still

sold at f£illing stations to prevest piston ring and
valve sticking. These are usually uanecessary in
tcday’s gasolines which have these additives in-
corporated into them at the refinery. The upper
cylinder lubricants are usually light mineral oiis

or napkenic distillates of iow viscosity which function
by dissolving the deposits and rinsing them cut

during engine operation.

k. Dve Additives .

Dye is included in leaded fuel to identify the use
of such fuel for motor fuel only and not for heating
or cleaning purposes. They may also be added to
promote sales appeal or identify the product or the
grade of a product. -All dyes are soluble in petro-
leunm fuels, and vary in intensity according to the
- _ refiner’s standard. They have nothing to do with
- the performance of a gasoline.

Some states reguire that gasoline sold for off-
highway use be dyed a different color than that used
by vehicles on the roads. In some states, misuse
of the dye is a serious offense.

Suggested Teaching-Learning Activities

1. Write out what you know in your own words concerning:
a. Tractor motor functioning fuels

b. The nomencliature of internal combustion engines. This
should be done before starting to answer the study questions.

It is vital that a salesman know at least as much about the :
mechanjical functioning of the power equipment for which the fuel
will be used as the farmer. Nothing will cause a loss of confi- ;
dence faster than for a salésman to indicate his lack of know-
ledge by making an inaccurdte or inappropriate remark.
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Visit a refinery so you czn visualize the process which starts with
crude oil, and is capzble of producing so many products by the
refining precess with a high degree of flexibility. Im place of this,
visit or have brought to school a display of a major oil company,
showing the variety of products awailable, and including samples.

Identify the type of tractor fuels used on a large farm in the
commmity by type, octaze, or cetane number and compression
ratio. Amplify, if necessary, by including the informaiion per-—
taining to their neighbors® tractors in order to bave all types

-

présented. - . . . .

‘¥isit a laboratory equipped for determining octamne numbers or

cetane numbers and- observe the testing process. Alternatively,
try to get a répresentative of the laboratory to visit the school
and demonstrate the- testing process.

Role-playing can be used to bring cut the relative advantages

of one type-of tractor-fuel over another, with one person repre-
senting a farmer and another a-salesman for each type of fuel.

Use a film or film strip to show the use of "additives” in
gasoline or have a representative cf a major oil ccmpany present
this orally to the class, exhibitiag samples of the materials used.

The suggested time allotment for this unit is:

Class instruction 4 ' -aTS

Field trip or laboratory-—————-1 hour

Total-~——~-—=5 hours

Suppested Instructional Materials and References

Instructional materiais

1. "Selecting and Storimg Tractor Fuels and Lubricants,” color

filmstrip, Southern Association of Agricultural Engineering
and Vocational Agriculture, Athens, Georgia.
2. Films or filmstrips available from major oil companies.

3. Szmples or charts available from major oil companies.

References

1. Selecting and Storing Tractor Fuels and Lubricants, Southern
Association of Agricultural Engineering and Vocational
Agriculture.
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2. ¥otor Casciine Additives and Their Functicns, Ethyl Corporation
of Azxerica, New York, New York.

3. Drower, Mezera, sad Nast; 1P Gas Engine Fuel—To Be or Mot To
Be. . .That is the Guestion, Interpational Harvester Conmpany.

a——

L. TPublications from major oil companies.

Suggested Occupational Experiences

1. Working in any capacity that brings the student imto contact
with the different kinds of motor fuels and the people who
buy or sell then. This may be at the terminal, riding with
a driver-salesman, or in a retail filling station.

2. Wcrking as a tractor operator preferably on 2 farm which has more
than one tractor and uses more than one kind of fuel.

3. Working in a situation where liguié petroleum gas is used
for hrooding or crop drying.




5 o
P

. N~
o |
N ,
Ny
: o O
3 £
te]d
3 STUDPENT WORKSHEETS
Agricultural Swuyy;i7, Szles, aaé Service Occupations
H -
5 o . )
: Petrolecuz and Peirol:um Products Szies aund Service Jccupations :
] Fart V :

- (Suppiement to Pubiication XNo. 9)

Viodivadd




[ )

Eorksneet 0. L

Assigrment

)

SELECTTNG TRACIOR AKD PURER EGSIFIENT FUELS

Directicas: The fcllowing siatewmexnis are either true or faise. If the
statement is true, éray a circle arovid the letter Uy, If
it is fazlss, drew 2 cirle around the letter "F.

T F 1. More tractors vs: dieszl than any other type of fuel.
T ¥ 2. The regular grade of gasoline should be satisfactory for

T ¥ 3. The faiumers need not worry about carrying over a tank
$11ed with csuawmer ges for use in the cold winter mcoihbs.

.uh [0

T ¥ 4. Dicsel tvactors are becewing Famcreasingly popular because
they provide moze power with a cheaper iuel.

T F 5. 1Ignition takes place in édiesel tractors because the com—
pressien in the cvlindzr is great enough to increase the
temperature to the degree that fuel starts to bura spon~
tanecucly Wen soraysd into the cylivder.

18]
"
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Each refinery pr2sently determines its own grades of diesel
fuel.

T ¥ 7. A cetane r12ting of from 40 to €0 is most suitabie for fuels
used in diesel tractors.

T ¥ §. Tractors which start on gasoline and then switch to a lower
grade fuel for runcipg are referred to as "two—fuel tractors.’

T F 9. The ceaverting of fuel turning tractors to the use of LFG
is usually done by the farmer himself.

T ¥ 10. The cost for LP-gas decreases materially as the amount
conswaed per year increases.

T F 11. All refineriss to2ay use additives and most gzsoiine sold
contains at leact six or seven additives.

Loty

T P 12. The customer is more interested in the exact physical or
chemical composition of an anti-knock additive than in
the result it will produce.

T F 13. The cost of TMi a2nd other anti-knock additives is less than
TEL.
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is in zha traditien of adii‘iv<s that as soon as ozne 1s added
fmerove on existiz conditici. amother must b2 adled to further
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r=quired to ccmpiete the sentence ceorrectly.

The Amecicea Society of Testing Materiais (AST) (aa organization for
commaring the anti-kpesk qualities of fuels used in spark igaition
enzines) sctadlishes the temm or

for fuels.

Today azproxizztely percent of a barrel of crude o0il can de
refined into gesolise.

Refineries are abiz to bresk doza crude cil into gasoline by a process
calied -

Anti-kneck propertizs are developed in accordance to the proportion
of o normal heptare.

The material most comaonly used to raise the octame pumber im gasoline
is -

In ozd=r to prevent “wapor lock” in the summer awd hard starting in

the winter the produczr deliterately changes
ox for tue regular grade of gasoline at
ieast twice ang uwsually times a year.

As stated in questica 6, this process is doae to inmcrease the
or terdency to evaporate mere readily.

Spark piugs on conventional gasoline tractors are replaced by
on diesel tractors.

The compression ratio for diesel tractors is about compared
to a ratio for gasoline tractors and ratio for
the old-fashioned tractors that used kerosene.

Nuzmber onz diesel fuel (no 1-B) 1s better for cold weather bpecause
it has a and contains somewhat

fewer .

in éiesel sagines, "knocking” is caused by the
too slowly.

The octane ratdng system te used for diesel fuels,
since good qualiity diesel fuels provide Ior early
,» Which is exactly opposite to what is

wanted ian good guality gasoline.
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The kigher the aue: - in diecel tractors, the more
gurickly a fuel wili Zgaife vpdR = .ing the cyliinder and the easier
tha tractor will stas.

1"

is scmetimes us=zd in diesels that are nard to

star: in cold weather.

Sy1fur and water in diesel fuels are referred to as .

Th= letters LPG stand for -

-

5,0 difference beiween tha storage of LPG and other fuels is that
< e
tanxse.

i£G reguires

ynile the use of iP-gas for farm tractors is increzsinmg, the farmer
must depend solely cn the for the quality of
the prcdact he provides.

~he ability to secure greater yields frcm crude oil and ar the szme
time create a hizher performance fuel may be done by the addition

>

of orher mcterizls vhichk are cellectively referred to as

The First additive usad as early as 1932 to combat the Iknecking of

ordinary gzsoline due to pre-igmition and is still a major amti-kmock
additive is .

We Lnow that gasolines are made up of many
with slightly diffevent buruing rates.

increases the octane number of
scre modera gasclines moye thaa TEL and does 2 better job of over-
coning the knock resulting from fuel segregation and panifold 1ag.

of TEL and THL are available for
providing any degrez of yolatility between TEL and THL.

_ additives are added to leaded gasclime to
Temove rie non-volatile cowsbusticn products resulting frca the burning
of the apti-knock additives.

hosphorus or boron is added to gasoline to change the chemical
composition of deposits which

cause surface jgnition and spark plug fouling.

Iisting

———

Diractions: List the items called for in ezch of the foilowing. Select

your answers carefully.




- .

Three disadvantages of using gasc2i-& in kractors are:

The regular crade of gesoline is satisfactory for tractor usage beccuze
a reliable procducer sees to it that it has three quaiities. iazme
thosz2 thres qualities:

& farmer wants his tractor to start easily, run with lot$ of power,
and pot stop suddenly after the usual sputtering and misfiring.

He paturzlly blames the gasolire. How can a tactful driver-saiesean
explain to him the reasons that this is not the fault of the maau-
facturer or distribuior? Give 4 precautions that are taken:

What are the three things that should be considered when selecting
2 diesel fuel?

Humber two diesel fuel (no 2-D) is harder to start when used in
tractors in cold weather, but has three advantages over No 1-D.
Name these advantages:
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6.

JY

The two reasons that “two-fuel" t—::lcxrs have lost pepularity im the

last few years are:

2e

e.

Why are LP-gas storage tanks fitted with safety valves?

ra)
a.
Describe the following additives arnd give their chief function:
a. Anti-iciag additive—
b. Anti-oxidant additives—-
c. Aati-rust additives—-
d. Dye additives——
e. Metal deactivator—

f. Carburetor detergent additives—-

g- Upver cylinder lubrication additives—

M
4
3
3
H
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Teachers Key

Assignment
Worksheet No. 1

SELECTING TRACTIOR AND POWER EQUIPMENT FUELS

f True~False

i. ¥ 6. F 11. T

2. T 7. T i2. F

3. F 8. T 13. F

4. T 9. F 4. T

5. T 0. T
| :
. Corzpletion é

1. Octare rating, cetane nupber rating é
% 2. s7%

3. catalytic cracking

4. 1so octane

gy

5. tetraethyl lead

6. specifications, biending, four

]
4
3
3
%
3
%
g

\
7. velatiiity

PEARTRLY g

8. fuel injectors

g. 1i6:1, 8:1, 4:1

R ITEAITION ey

10. lower viscosity, chemical impurities

11. <fuel igniting

i12. cannot, spontaneocus combustion
13. cetane

14. ether

15. contaminants

i16. Liquified petroleum gas




tv

17. High pressure storage
18. Distributor
o - 19. Additives
i 20. Tetraethyl lead
21. Bydrocarbons
% 22. Tetramethyl lead
r 23. Custonm blends
24. Scavenger

25. Combustion charber

E Listing

3 1. a. Costs more per gallon than diesel fuel
b. Gasoline contains less energy per gallon
c. Gasoline engines must run at 3 higher speed thereby increasing wear

2. a. Proper octane rating
b. Easy starting properties
c. Freedom from dirt, gum and foreignp matter

3. 2. The precautions taken to keep dirt out of the gasoline until

it goes into the farmer’s tank.

D. The precautions tzaken to control moisture in bulk tanks and
remcval of moisture, when necessary.

c. The additicn of chemicals during the refining process ic prevent
the accumulation of gum.

d. Any éirt or moisture contamination probably cccurred on the
farm and can e controlled by proper storage tank installation
ané use.

4. a. The grade of fuel needed
b- The cetane rating
. The sulfur and water content

5. a. Cecsts less
b. Supplies more energy per galion
c. Prcvides better lubrication of the injectors

6. a. Gzsoline costs about the same as distillate
t. More gasoline is avaiiable 8s a resuit of improved refining
techniques




3

7. a. To permit burning instead of exploding in cases of improper
handling.

8. a. Anti-icing additive—
(1) may be alcohols or glycols
: {(2) lcwer the freezirng point of water
E (3) prevent ice crystais from sticking together

b. Anti-oxidant additives—

{1) phenal ccmpcunds
{2) retards gur forzmation caused by the oxidation of

unstable hydrccarbons

c. Anti-rust additives—
{1) fatty acids
{2) coat metal surfaces with a protective covering to prevent
the formatior of rust

d. Dye additives—
(1) added to leaded fuel to identify the use of fuels

{2) soluble compounds are used

e. Metal deactivator—
(1) additive which stsbilizes copper compourds and prevents

contaxination by these compounds

f. Carburetor detergent additives—-
(1) phosphate compounds added to fuels to prevent the
formation of deposits in the carburetor

AL B W B

g- Upper cylinder iubrication addifives—
(1) 1light mineral oils added to fuels to prevent piston ring and

valve sticking

%
>
E;
z
Fd
-
E-
Ed
E:
5
E
E
%
g
2
e
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%o tke Coordinaior i

Refererces used in “ke (eneral Relaied Study Cuide sample Order Fora
(Gniversity of Hebraska Tilms) 2

Xey to Assigrmenis

1, OGrientztion L
2. How to Get a2 dob 5
3. HYorking With Otkers 5
ik, Employer-Emplcyes Relations 5
5. Progress On Fhe Jdcb 6
6. Budgeting Your Income T :
7- Saving and Investing T
8. Credit and Money Management 8
) 9. Government Services and Taxes 3
‘ 10. Contracts °
11. Yoney Substitutes S
12. Legal Problems it Buying Goods and Services 10
13. Legal Regulations for Young VWorkers 10
1h. Social Security 11
15. TInsurance and the iHorker 11
16. labor Unions i2

17. Planning and Choosing a Career 12




The Guidelines and Procedures issved by the Nebraskz Siate Beard for Vocationzl
Education provides for prograemc of Diversified Cocupaiions, which incluvdes orne year
of Felated Instruction. This sylizcus kas been prepared io aid teacher-coordinaiors
in Tebraska to provide instruciion in the Gereral Relaied insiructicn phese of the
off farm axd Diversi.ied Occupaiionr programs. Al hough the materials were prepared
as pert of ihe Hebraske Agriculiural Edueziicn Projeci, which provides for Relaied
Instruciion for ciudenis preparing for egriculiural cccupaticns other Fhan Parming
(o72~ferm egriculiural occupaiicns), e meterisls will pe usable in any diversified
cccupation program offered in Hebrasia.

The material is intended to be covered completely in the classrcom. It is
design i to provide approximeiely C. icurs of insiructiorn Curing ithe school year, or
ore hal:’ of the related instruction ceourss, and is to be iIntegraied with the specific
related instruciion offered during the school year.

The General Related units heve been orgenized as follows:

1. An introducticn to each unit, which is designed to arouse interest and
siress the imporiance of the unit topic.

2. A definite student assignment.

3. A 1ist of references for the student.

e ¥ Ldand

L, A 1ist of discussion gusstions based upon the reading assigpment.

This syliabus, together with the basic study guides and references, are
recormenied for use in Diversified Occupation programs and in t'se preparation of
studenis for off-farm agricultural occupations in the schcols in ihe Nebraske
Agricultural Education Project in Hebraska.

A i b e 2 N B0 R v bt pt

Cecil E. Staniey

Assisitant Commissioner of Education
State Board for Vocational ¥ducation
Dtate of Nebraska
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Speeial acknowliedgeme Departmenit
of fgricultural Edueailion, Uniiersiily of iebrasiz, for the rreporaticn of ihis
syllabus for use in conduciing the Jeneral Related insiruciion program of Diversified
Occupaiions, including the preparaiion of siudents for eniry ipito agriculiural
cccupatiions other than farming. Mr. Rodery is an experiences coordimatior of i
Ccoperaiive Occupatiional Experience programs in Missouri, and, siarting 1 Augusi
1665, will assume the posiiion of Assisient Principsl a. Hazelwood Junior High School
Hazelwood School Districi, Hazelzood Mo.
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This syllabus bas been desigrned to ccordinate and Paciliiale the use of the
study guides entiiled Studeni Hanusl for Occupaticnzl Relations published by the
University of Mipmescia Bcohistore, St. Paul, Mirnescia, and General Belated Study
Caide published by the Indusirial Education Deparimeni, University of Missowri,
Columbia, Misscuri. The syllebus is designed to complemeni, noi replace, the pub-
lications, and acinowledgermeni is due Warren G. Meyer of ine Universiity of Minnescia
and tre Indusirial Educatior Department of ike Universiiy of Misscuri, from which
materials Tfor the present publication were zdapied.
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.- 0 T8 COCHRJITHATOR

In the field of education, the ipstrucior and his zmetheds of procedure play 2
vital role in determining stvdent success. Toward this goel of sindes=t success, &
geperal related siudy guide and a coordipaior’s menual have beepn provided. Flexidle
utilization of this material is suggested 10 ike teacher coordinator. -t

L
N OIS, M AP AU B

Tt is suggested that basic conient be céevelped with the initial five unils
g beginning the school year; unit TX be tavghi éuring ithe income iaxz ray pericd, and;
E Unit XVIT be covered a2t ihe conclusion of the year. The itesacher coordirator may
ipen decide when and in yhat menser ihe remaining assignments are to te presented.

This course nf study mey not meet 2li the requiremenis for cozprehensive
learning experience for zach studeant in the genszal related instruction, dut it
is our belief that it ca: provide 2 basic foundaiion cf knowledge and understendings.
Tre group dynsmics discwssion technisue is recomended for the develommeni of these
general related units.

Satisfactory instraciion of the general-relizied and the specific-related units
can e achieved as follows:

1. Allot specific days of the week or monii: to each unit.

POy A

1AM B rvseninte
-

2. Complete a unit of general-related meterial without inter-
ruption and assign an equal nuzber of &2ys %o the specific-
related units.

Wrar TR s AR

3. Befer to the Coordirator’s Guide for Occupational Reietions, University
of Minnesota, for additiopal instructicnal assistance.

LAt SRR, |

i, Vax: dinstructioral techniques:and. rethods.
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REFERENCES U5ED In THE CEIRPH, FFRIATED STIDY GUIDE

I{ is recommended thai ithe Following references be purchased in quantity not
ss than cgnpe for each two students.

B

Ckzpren, Paul H., Your Personaliiy znd Your Job, Science Research Associaies,
57 Hest Grand &ve., Chicago 10, Iliinoss, 1SiL, £0.50

-
L]

2. Euzphkreys, J. Bathony, Helping Yeuik Choose Caresers, Science Research
Asscciates, 57 West Grand Ave., Chicage 10, Illinois, 1650, $0.50

3. HXeily, Helen J, and Welters, R. G., Hovw %0 Find and Apply for 4 Job, South-
Hestern Publishing Co., 5001 Wesi Herrison Sirset, Chicago, Iilinois 606,
ig60, $1.20, (Stock Wo. Ko4)

. Sckacter, Eelen, Geiting Alcng With Cthers , Science Research Asscociates, 57
YHest Grand Ave., Chicago 10, Tiliincis, iG55, 20.50

5. Social Security Administratior, Your Sccial Secwrity {35a), U. S. Department
of Heaith, Education and ¥eifers, Room %00, 121 . 13 Sirest, Lincoln,
Nebraska €8508, Free (Order 1 Sceial Security Teaching Kit per teacher) Free.

6. Universiiy of Minnesota, Situdent ¥Manuel For Occupaticnzal Relations, Nicholsor

Hell Bookstore, Universiity of Minresoia, Hinmezpolis 1%, Minzesoia, 1959. $2.75

T. University of Misscuri, Gereral Relizted Siudy Guide, Department of Industrial
Edecation, University of Missouri, Colwbis, Missouri. 1260, $1.5G

8. U. S. Treassury Depertment, Publicaticn 13, Teachings Tayes, Perscnnel Training
Direcior, District Office of Iniernal Revenus, Umeha, HWobraska, Free (Order

afier Cetober 15, one for each student and cne teachers kit).

Al e

9. Wilkelms, Fred T., and Heimeri, Pamor P., Comsumer Feonomics, Principles and
Prcbiems, Secord E&ition, Oregg Publishing Division, McGraw-Hill Book Company,
Inc., bS5 Chase Ave., Lineoluwwood, Chicago 46, Illinois 1659, $4.48

10. Worthy, James .. vhat EZmployers Wanit, Science Research Asscciates, 57 Vest

i
Grand Ave., Chicago 10, Iliinois, 1959, £0.40

Supplementary materials whiek would be good for additicnal readirng and assign-
ments., These would make a good beginning for a clascroom reference library.

Extension Service Bulletins, University of Nebraska, College of Agriculture
(availzble at your local county extension cffice} Free single copies.

fiebraska Paxes
1. ECH2-BI7A The Role of Government in Our Society

2. EC62.8178B Public Services: Cost and Financing




LY P

EC62-817C Rasic Principles of Pubiic Tipance

EC62-817D An Evaluation of the Mejor Taxes

Fational #Association of Menufaciurers Your Fuiure , Hatiopzl Asscriation of
Manufaciurers, 2 Hest ubith Sireet, Wew York 17, Hew York, 1959, $0.50.

Hiepraska State Depariment of Izbor, Hebraska Lator iaws, Lambert Eitel-
Cormissioner of Iabor, Siate Capitol Building. Lincoln, Webraska (Frez).

Science Research Guidance Series Booklets cost $0.50 each. Order the fcllowing

bookleis from Science Research Associates, 57 West Grand Avenue, Chicazo 10,

Illinois.
T. Byrne, Jchn and Byrne, Katharine, You ang Your Abilities
8. Christensen, Thomas E., Getting Job Experience
9. Dreese, Mitchell, How to Get the Job
1C. Gerken, C., Study Your Way Through School
11. EBumphreys, Anthony J., Choosing Your Career
12. Packard, Vance, Do Your Dreems Match Your Talents
13. Wolffein, Seymour L., and Goldstein, Harold, Our World of ¥ork
1k, U. S. Department of Iabor, Brief History of the American Labor Movement,

Superintendent of Dccumenis, U. S. Government Printing Office, Washington 25,
D. C., 1957, $0.35

¥ilm Reference

The University of Nebraska films referred to in this guide may be ordered from:

Auvdiovisuel Library

Bureau of Audicvisual Insitruction
University Extension Division
University of Hebraska

Lincoln, Nebraska 68508

A sample order form can be found on the following page.
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Xey ©to Study Questions % Cliass Hcurs

1.k reference 1
5-11 reference 2

eaching Hints

-y

Lo

Lead the class to develop & list of advantages of the D0 program
o the student such as the follcwing list:

- AGVANTAGES OF PART-TIVE TRATNING PRCCREM TO TEE STDENTS

1. TImproves the possivility of securing desiraple full-time
employment following graduwation from high school.

2. Provides an objective prozrem of study and learning by
practical experience or a job, while you are atiending school.

3. Prcomotes the development of business a2bilify -- the acquiring
of technical skills and job intelligence.

4, Provides an opportunity to esrn while yov learn.

5. Develops characteristics in the individual which lead to
"premotion.”

6. Deveiops appreciation of the mapner in which academic studies
"tie up” with real situetions in the business world.

7. Parents, studenis, employers and the ccordinator work together.

8. ZLearning proper work hebits ard attitudes is important for
the cooperative program, in addition to, learning skills.

Buzz session for smell groups on one or more of the following
topics:

1. %hat are some of the reasons that studentis enter the PO program?
2. How car we advertise the DO program?

3. ¥hat ere the advantages of the learner-employer relationship

in learning a job?

Suggested Visual Aids Color

l.

Cooperative traiming in Diversitied trades (26 minutes) $%4.50 Rent
This film shows the relation of cooperative training to the high
school program and local industry, and shows how the program can
fit irto the traiaing needs of a community. Visuazl Instruction
Bureau, Division of Extensior, University of Texas, Austin 12, Texas.,

Earn Money While Going To School (11 mirutes) $2.00 Rent.

This film shows that part-time work is valuable in many ways:
increasing responsibilities, understanding the relaticns between
job work and school work, ete. University of Nebraska.
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ORT=TATION

2 The Diversified CccupationsProgram was pincbsbly explains=d ¥ou
E tefcre enrolimeni in this class. Yet, there are probably cuesiicns
remaining in your mind Zbout its gmeration.

ed
0

Those uniis kave been ceoxpiled wilh the Durpose of providing such
inforzation, in 2ddition o, daia concerning the benefits boih rariiss
will receive. You must acguaint yoursel? with this materizi tecauss
others will definitsly coall upcn you to explzin the program operation
I and the mesning of tke term, "DiversiTied Occupstions Education®.

g3 In this intrcduciory unit, it is our parpsse ©o assist you im
: obtaining £ understanding of the pature, purroses and adjusizment o
e -2 the part-iime voeaticral eguecation program.

E 3 Assignment:

E i. Read the Policwing references.

, 2. Yrite a short pezer on the topic, "Respensibilities of the
E 3 Diversified Cecurational Education.”

3. Be prepared is @iscuss the Pfollowing questions in cless.

- References:

1. University of Minnesoza, Student Manuel for Occupziiopal Relations PP 1-6

2. University of Missouri, Generel Related Study Guide TP 7-13

Questions:

%
"
2
=

1. What is the meaning of the term “coordinator”?

2. For what reasons will your ccordinator contaet you on your job? Why
will he corfer with your employer?

3. What two types of related information will you be studying in
. class? How do these two tyves differ?

4, wWket vart does the employer play in the cooperative program?

5. Of what value is the DO program in choosing a career? In training
for a2 career?

6. Hhy - is it so imporiant to pe able to get along with other people?
7. How can you assure yourself of adequate leisure time?

8. How can you be an ambassador of the D0 program inyour school
and commmnity?
1
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30. %hy, in this tyre of 2 progran, is ireining mCre izortant then
£ 4 ) w2ges?
e 3
: 2 . 1i, Hmnal éees it mean o heve “respect” for your superiors?
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3 This course of study guide in Farm Tractor Hechanics has been

preparad by U. E. Yendorff, issistant Professor of Agricuitural

Fy 2y

Engineering and Agricultural Education for use with the project

entitled ®in Experimental Evalustion of Zpproaches i Preparing
High School Students for Agricultural Occupzticns Gther Than

Farming,® which is being conducted in the Depariment of Agri-

e - cultural Bducation, College of Agriculture znd Home Econcmics,

E 4 University of Nebraska. It is designed to be used in the specific
3 :
' related instrazciional program for preparing students for initial }

empioyment zs itractor mechanic helpers and reiated occupations.
However, it has been designed to be used in conjunction with
vnits of instruction dealing with itractor maintenance in the
regular vocational agriculture program.

Acknowledgement is due Professor Vendorff for his conlribution
to the project through the medium of this publication, and for the
service that he has rendered to vocational agriculiure teachers
and coordinators of diversified occupaticns and related programs

by preparing this publication.

John ¥, Coster
Project Directior
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TO THE STUSENT

This course of study guide has been developed for use in
preparing students for employment 25 tractor mechanic helpers,
as part of cooperative work experienceé progrems in vocaticnel
education. It may be used in reguiar wocational agriculture
programs or in preparing studenis for off-farm agricuitural
occupaiions dealing with tractor mainienance or regair. It
deals with ihe more elemeniary phases of tractor meintenmance,
and is designed as an initial course in tractor meintepance
to cover approximaiely 30 hours of instruction. You wiil need
additional training if you desire to become 2 skilled tractor
mechanic.

The units in this guide are designed for individualized
instruction. They are also designed to be used in connection
vith laboratory work cn the tractor. They provide for step-by-
step directions Jor your experience. Supplementary readings are
assigned to help you master the necessary knovledges and skills
involved in tractor maintenance and repair.

Be sure that you have all the references available before
you start on the tracter instructional program. It is especially
important that you have an operators’ manual for your own use.
After you have completed the unit, answer the questions, using

the separate booklet that provides for the answers. Do not write

in this guide.
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Do not hesitate to ask questions of yocur teacher
as you progress through the guide. He will want to
check your work frequently, especialiy with regard to
the adjustments that are necessary. He may alse Zi2ip
you to find additional references.

As you progress tanrough this course, you saould
keep in mind that you avre beginning %o master some
basic principles and acquire skills that any skilled,
successful mechanic needs. The training that you
receive as the result of following through with this
guide will be useful to you regardiess of whether you
eventually obtain employment as a farmer, a tractor

mechanic, an automobile engine mechanic or an airpianse

-

engine mechanic. .
_ You should aiso keep in mind that as you progress

through this first course in tractor mechanics, you should

" try to develop the characteristics of a good mecharnic.

-
% e
~.

Some of these important characteristics are:
1. Safety. A good mechanic observes simple
ruleé of safety. IHec makes sure that partsare secured
so that they will not fall on him or on one of his fellow
workers, and he learns to 1lift heavy parts carefully
and properly. Ask your teacher to demonstrate
proper lifting procedures.

2. Cleanliiness. Observe a skilled mechanic at

work. You will note that he is extremely careful

about keeping both the parts that he disassembles and

B R T R LE cobeind TSR oK 2 an 1 nmelD ¢ e 8hil e Xe LEONE el bwa ke b m e s FE Ll g
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his teols absolutely clean. Be sure that you have
an ample supply of wiping claoths and cleaning
solvent available before you start to werk on the

sractor. Clean the tractor thoroughly before you

start to disass=mbie the itracier.

3. Care of toocls. A mechanic's tocls zre his

most prized psssessions. Perhaps you Bay start to
asserble your own tosl kii. Get into the habit of
cleaning your tuvols thoroughly sfter use, and placing
them in their proper location after you have used them.

Always use the proper tool for each job.

4. Fspllow instructicmns. Get into the habit of

reading ard following instructions carefully. If

the instructions are not clear, ask for help. Do not

guess.

5. Adjust carcfully. Perform your adjustments

carefully. Make sure tolerances are exact. Never be
satisfied until the adjustments are perfect. There

is no margin for error. Tolerances are designed to
produce maximum effective performance, and it is up

to the mechanic to observe the tolerances and adjustment
instructions if the tractor is to be maintained in proper

working order.

6. Constantly inspect. Always be on the alert for

worn or defzctive parts. Inspect and check constantly.

Repair or replace worr or broken parts as you work.
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Servicing the Tracior Elecirical Systea
Intrciuction

In internzi combustion engines, which a2re designed to burn gasoline,
tractor fuel, LP Gas, and similar fuels, the air fuel charge is ignited
by a high veltege electrical spark jumping @ sparx plug gep. Two kinds
of electriczl ignition sysiems zre used cn famm tractors: the battery
system and the magnelo system. The battery sysiem is wsed more cften on
modern farm irzctors then the megneto system., The principis difierence
petireen these two systems is the primary source of elecirical current.
The battery system transforms the relztively low voltzge of 2 storage
battery into 2 high voltege current to jump the gep at the spark plug.
In the magnets system, the current gemerzied by the magneto is also
t{ransformed to a high voltage current and to the gep at the spavk
plug.

The battery type ignition system consists of a battery, a c¢oil for
transforming low voltage current to high voliage, and 2 distribulor which
interrupts the primary circuit and carries the kigh voltege current to the
proper plug. The batiery type system is aiso used on automobile engines,

The distributor carries ihe current to ezch spark piug at the proper
time. Tt ususlly rotates at one-half engine speed. The spatk plugs and
igrition wires leading to the sperk piugs are also a part of lae electri-
cal system. ]

The spark plug ignites the fuel cherge. 1hen the high vollage current
jumps the spark plug gep a spark occurs. Zhe width of ihe gep betweer
the points of the two elecircdes of the spark plug needs to be very
carefully and precisely set, becavse incorrect setting can affect engine
operation adversely.

Lhere 2 battery ignition system is used there must also be a
generator to keep the bettery charged. Iherever proper maintenance
procedures are followed, as recommended by the cperator’s manual, the
generator is usually trouble free.

The storage batieries are similar to those used in automobiles.
They may be either & or 12 volis; the 12 volt systems generally are
used on newver tractors.

AL
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Aissigpment

Select an engine or farm trastor and work thrcugh the stecs
under each servicing area! Hznd in the work znd study guide guestions
as soon as they are compiete.

L £ O I, i
. &
o i

References:

C. ¥odern Farm Power, — Chepters 1, 2, 3, & i0.

A, ZIzgineering Builetin ~ Pages 41 o 5i.

D. Tracior Hointenance -~ Principles and Procedures.
F; (Electricai System) Fiim Strip,

A, Servicing the Battery

Steps

h ,g= Remove battery ard clezn thorsughly with baking scda and waler
using a wire brush. Rinse thoroughly with weter o remove ail
traces of acid.

(2) Check ovenings in vent caps and clean if necessary. #dd water to
battery until it reaches th= proper level, slightiy above the
plates,

{3) Clezn battery ceble wires (terminal end) with pocket knife,
round file, or spscial wire trush tocl.

(4) Check specific gravity of each cell with a hydremeter; specific
grevity should be betsreen 1.250 and 1,275 at 80 degree F.

(5) Reinstall battery and tighten hold-down clamp to prevent
vibration; tighten battery cables securely, but be careful not
to damage posis.

(6) Coat battery terminals and zsble ends with vasoline, cup grease,
lacquer or a special kattery spray to prevent corrosion.

B. Servicinz the Starter

Steps

(1) Remove the starter from the engine and service every 500 hours.,

(2) Remove end frames and inspect commutator. If dirty, clean with
No. OC sandpaper. If it is rough or the grooves 2re plugged,
takke it to a service shop,

{3) Replace brushes if badly worn.

{L,) Check end frame bushings for wear., (Armature must not wobble
egs it is rotated.)

{5) Check contact peints in starter switch —- use No, 00 sandpaper
on pitted or corroded parts.

{6) Check and tighten ali starter comnections -- inspect insuiation
on all wires,

C. Servicing the Generator

Steps
{7) Remove the generator from the engine znd service every 500 hcurs.
(2) Remove end frzmes znd take out armature. Inspect the commitator
for roughness or plugged grooves. If defective, take to
electrical repair shop.
(3) Replace brushes with new onesif old ones are badly worn; seat
new ones in with sandpaper.

- MORE
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Check end-frame bearings for wear: If armeture wcbbles as it
is rotated, take fc repair shcp for mnew end~frame bushings.
Check generzior reguiator; file coantacts if pitted or corrcded.
Check regulstor for proper operation., If bzttery is fuliy
charged, ammeter should show less than 5 amps cherge. If

astery is run dovm, amreter should siow 10 to 15 ames chaige
and should decrease as battery is recharged.

D, Servicing the Distributor

Steprs

(1)
)

{3)

()

(5)

(6)

7

hemove distributor frem the engine — remove distritutor cap,
rotor, and dustproof cover,

inepect contaci poirts to see if they are pitied —- if pitted,
remove and instzll new points.

If contact points are removed for replacement. clean the
brezker plzte thoroughly and remove and install new cocndenser
and rotor.

Set poin% gap by rotating cam wuntil dreaker arm rests on high
point on cam lcbe — then set to specifications (according to
operators manual by using a float feeler gauge.

Tighten down screws and lubricate cam with a drop of grease;
new contact points heve @ grease czpsuie with them — brezk
open 2nd put grease behind the rubtbing block.

If new points are instailed, remove tke prctective oil cn the
contacts by rumning a clean rag between them —- inspect to make
sure points iine up and match perfectly. (Bend carefully to
adjust the aligrnment.)

Clean the distributcr cap and inspect for cracks.

E. Timingz the Distributor to the Engine

Steps
(1)

()

(3)

&)
(5)
(6)

Turn engine over until piston no. 1 is at top dead center
(timing marks on flywheel or crankshaft pulley will be lined up
perfectly) on the compression stroke. Both vaives must be
closed, (Timing marks 1ine up and pistcn is at TDC on the
exhaust stroke as well as on the compression stroke.)
Replace distributor cap on the distributor and replace spark
plug wires in their correct firing order in the cap.

(#1131is-Cheimers Lk cyl. 1-2-1~3)

(411 other 4 cyl. tractors i=-3-4~2)

(6 cyl. tractor engines 1-5-3-6-2-4)
Mark position of no. 1 terminal in the cap on the bedy of the
distributor with s piece of chalk directly below the cap
terminal. Remove distributor cap.
Install distributor in the engine with the rotor psinting
straight at the chalk line on the distributor body.
Rotate disiributor slightly either way until points are jush
starting te break -~ tighten distributor hold-down clamps.
Install distributor cap and connect wires Yo spark plugs in the
proper firing order.

MORE
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Recheck timing by chalking the timing merks so they can be
ikarly seen, then comnect timing 1ight to mo, 1 spark plug
2nd observe to see if iiming merks are Iined up. Rotakte
distributor either way for fine adjustment un%il parks do

iine up. H-ver set timing beyond the marks; slight retarded
Lixdme in persi-ted, but do not advence the timing, (Fm
epgine as sicr £ possible while using the 1ight. I vacuum
adyvance line o farburelor is above the throtile vaive, remove
the vacavm 13..% and plug while iesting.

Timing the Magneio to the Engine

(@ost newer tractors have a tattery ignition sysitem instead of the
megneto. Howsver, older tractors commonly used the magneto ignition,
The imporiant thing to remember is that the masgneto works on th~> szne
principle and is iimed in alwost the same way.)

Steps

Q)
(2)

(3)

Crank ihe engine over until no. 1 piston is on TDC on the
cozpression stroxe.

With the distributer cap removed from the magneto, iocate

the rotor so it is in position tc deliver the sperk to no. 1
cylinder,

Some impulse couplings will reguire turning the magneto until
impulse trips then reverse until distributor is back im pesition
to deliver spark to the no. 1 piston.

Attzch the megneto on the engine, making sure that the lugs on
the impulse coupiing engage in the slots on the magnetc drive
coupling.

Insert magneto mounting tolis loos€ely in the magneto flange,
just enough tc hold magaeto in place.

ittach magneto so that the tep is as close to engiue block 2s
possiblie.

Crank engine one complete revolution to next TGO and pwil the
upper pert of the magneto away from the engine until impidse
coupling just trips. Tighten mounting bolts securely.

Recheck timing with timing light or check by cranking the engine
slowly. The impulse coupling should trip each time vhen timing
marks line-up or timing 1light goes on. (Check operator's
menual for correct lines to time the engine on.)

Servicing the Spark Plugs

Steps

D

(2)

Disconnect wires and remove spark piugs with a special plug
socket to zvoid damage tc insulziors.

Examine plugs to determine if proper type has been used. Ho%
plugs have long insuilators and sheuld be used with low-grads
fuels or for start and stop operation. Cold plugs have short
insulators and are used witk high-cctane fuels. (Check
sperator?s mznual for proper vype ~— nedium heat range plugs are
most comzonly used.)
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(83
(%)

{10}

Inspect plug to enaiyze engine operating condition:

a2, Oily Plug: due to bad rings, worn rod bearings, worn
valve guides, eic,

b. Carbonsd Pluz: engire is running oo cold, due To carduretor
being set too rich, too heavy a fuel being used, using
toe coid 2 srark plug, bad thermostztl, etc.

c. White, Blistered, Burned Flug: engine is rumning too hot
due to advanced timing, lezn fuel mixture, too hor 2
sparx rlug, ete.

d. Ash-Grev Piug: Normsl spark piug,

Exemine insulstor for cracks and determine if elecirode and
plug is gcod encugh o clean and reinsiaii,

If pilugs are to be replaced clean with sand tlasiing equipment
if availavie,

Use 2 thread-clezaer if zvailablie to clean plug threads in the
cylinder head. Clezn threads on the plugs with a wire brush.
File elsctrodes until smooth ancd parzliel, re-gep to proper
specifications according to cperator’s manuai (about O25 to
.035), use a round feeler gzuge rather than a flat one for
used plugs,

Repizce copper gaskets; ccat piug threads with light cil and
replace in cylinder head.
For proper tightening withoui z torgue wrench, turn piugs down
by hand as far as they will go, then tighten approximately

/I, turs more. (Tightening too much will change the plug

gap so it is too close.)

If new vlugs or gaskets are used, tighten down until you
just ¥erush® the gaskets.

H. Ixzmine and Recomnect Spark Plug Czsbles

Steps
;15
(2)
(3)

Tnspect cables for cracks or weather-checked insulation.

Clean cil and grease from cazbles. (0il causes rottisng of the
insulation.)

Reconnect cables, meking sure zll connections are clean and tight.
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Unit
Work and Study Guide Quesiions
ter removing and cleaning the battery, record the specific gravity

of each cell.
1. 2. 3. 4. 5. 6.

¥hy is it importent that the sterter commutator be clean? How did you
clean the cozmmitator?

Explain how to remove the dirt and glaze from the ccmmtator on the
generator. ¥%hy not use emery cioth?

Check the cperator!s manual and locate the timing marks on your tractor.
ijhere were they found?

What is the firing order of your engine?

After removing and disassembling the distributor, check the breaker
points for pits and corrosion. VWhat causes the points to be badly burned?

Replace the distributor and retime your engine. Describe the procedure
followed.

What was the breaker point gap?

After clearing the plugs, check and list the gap as found in each plug.
1 ° 2. 30 ko 50 60 7‘
8. -
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Test on Trastor Electricesi: Systea

Fneirele correct answer.
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1.

10.

11.

12.

13.

14.

17.
18.

ijse baking soda and clean weter to clean th- top of a siorage
batcery.

In cold weather, protect the bzttery frem freezing by keeping
i3 fuily charged.

Storage batteries on most tractors are either 3 or 6 volts.

The electrolyte is dilute hydrochloric acid having a specific
gravity of about 1.280.

A iHermcmeter is used to check the specific gravii; of each ceil
of the battery.

Only distilled water should be added to 2 siorage batterz.
Fach cell in a storage battery produces approximaiely 3 volts.

Current is produced by the distributor ard fed into the siorage
battery to keep it charged.

Dirt on the commtator of the starting motor may be cleaned off
with emery cloth.

The purpose cf the distributor is to iake the spark to each
spark plug at the right iime.

Set the point gap in the distributor according to the operator's
manual.

Use a float feeler gauge when setting the point gap.

When timing a multipie cyliuder engine you should start by placing
the number 1 cylinder on top dead center of the eompression stroke.

Most newer tractors have a magneto ignition sysiem instead of
a battery.

Any type of spark plug can be used in an internal combustion
engine.

Inspect spark plug to analyze engine operatiyg condition, oiZ.Ly
plugs are due to bad rings, worn rod bearings, worn valve guides,
e,

A float feel=r gauge is used when regapping spark plags.

0il on the spark plug cables will cause rotting of the insulatioa.
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¥ork and Study Cuide Questions

Afier rermoving and cleaning the battery, record the specific graviiy

of each cell.
i. 2. 2, i. 4. 6.

¥hy is it importent that the starier comrmutator be clezn? Fow Gid you
clean the commutator? }

Explain how to remove the diri and glaze from the commtiator cn the
generator. ¥hy nct use emery cloth? :

Check the operator's menval and locate the timing marks on your tractor.
Where were they found?

¥hat is the firing order of your engine?

Lfter removing and disassembling the distritutor, check the bresaker
poinis for pits and corrosion. Yhaet causes the points to be badly burmed?

Replace the distributor and retime your engine. Describe the procedure
foliowed.

What was the breaker point gap?

4fter cleaning the plugs, check and list the gep as found in each plug.
1. 2. 3. 4. 5. 6. 7.
8.
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Test cn Trecior Eleciricel Systen

Eneircle correct answer.

)

¥ 1. Use baking soda and clean water to clean the top of 2 storage
batiery.

T F 2. In cold weather, protect the battery from freezing by keeping
it fuily charged.

T F 3. Storage batteries on most tractors are either 3 or 6 volts. ;]
T F 4. The elecirolyie is dilste hydrochloric acid hawving a specific €

gravity of about 1.280.

T F 5, A thermometer is used to check the specific graviiy of each ceil f
of the batiery. 3

T F 6, Only distilled water should be added to 2 siorage battery.

T ¥ 7. Each cell in a storage bailery produces approximaiely 3 volts.

T F 8. Curreat is produced by the disiributor and fed into the storzge
battery to keep it charged.

T F 9. Dirt on the commtzator of the starting motor may be cleaned off

yith emery cisth.

T F 10. The purpose of the distrivutor is to take the spark to esch
spark plug at the right time.

T ¥ 1i. Set the pcint gap in the disiributor according to the operator’is
manueal.

12. Use a flcat fecler gauge when setting the point gap.

!
1y

T F 13. Yinen timing z multiple cylinder engine you should start by placing
the number 1 cylinder on top dead center of the compression stroke.

T F 14. Fost newer tractors have a megneto ignition system instead of
a battery.

T F 15. Any type of spark plug can be used in an internal combustion
engine.

T P 16. Inspect spark plug to analyze engine operating condition, oily
plugs are due to bad rings, worn rod bearings, worn velve guides,
etc.

T F 17. A float feeler gauge is used when regapping spark plugs.

T F 18 O0il on the spark plug cables will cause rotting of the insulation.
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Unit I
%oy o
Hileciyical Systen Quesiions
,’ ) 1. T (B-57) 6. ¥ (D-%) i1, T {B-106) 16. T (D-47)
3 2. T {B-113} 7- 7 (3-113) 12. T (D-8%j 17. 7 (2-49)
‘ 3. 7 {(B-113) 3. F (B-122) 12. 7T (2-88) 18. T (&-50}
L. ® (D-5) 9. F {3-125) iL. 7 (2-77)
£. F {D-7) 10. T (2-1G5) 15. 7 (3-£3)

¥ork and Study Cuide Questions

- i. E~ &, p-82

; 2. D89 7. D86
3. D91 3. &=
L. D-28 9. B5-49




