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CHAPTIER I
INTRCDUCTION

Vocational Agriculture is a very importazunt and integrél part of our
onal education systemo} It is an applied science whereby practically
ma jor séiences are brought together creating a more thorqugh under=-
ding of their relationships to ezch other;

Vocational Agriéulture teachers are teaching_many scientific con=-

s in thelr classrooms, lcboratories end field work iﬁ tﬁe various

s of agricultural subjects such as animal husbvandry, dairy, agrono-
and egricultural engineering.

Much emphasis has been pluced on science, mathematics, and foreign
uages the past few years. With this redirection, less emphasis has
. piaced on some‘of the other subjects. It is with this in mind that
author wishes to ldentify The units of scientific concepts being
ht to the all-day students of Vecational Agriculture as well as the

‘ee to which these concepts are being taught.
tatement cf the Problem

This study deals with the identification of tﬁe units of gcientific
.epts being taught to the all-i:y students of Vocational Agriculture
rel; as the degree to which these conceptis are being taught. The
ior wishes to identify the scientific concepts in the areas of botany;
Logy, ghemistry, entomology, and physics that are being taught to the

\tional Agriculture boys when studying animal husbandry, dairy,

1



aomy, and apgricultural epgineering.

When it is determihed what scientific concepts are being taught and
degree to which they are being taught to all-day students of Vo=
onal Agriculture, a person might use the information to determine

sclentific concepts should be taught and the degree to which they '

1d be taught.
Purposes of the Study

The purposes cf this study are: (1) to find the units of scientific
epts being taught to all-day students of Veocational Agriculture; (2)
etermine the dégree to which scicntific concepts wére taught; and (3)
ke available the findings of the study along with recommendations
more effectlive teaching of scientific concepts in Vocational Agri-
ure. ,

- Thiz information might clarify guestions regarding the teaching of
mntific concepts in Vocational Ag:icultureléuch as: (1) Should I bve
‘hing more scientific concepts? (2) What scientific concepts might
106t helpful to the studert:? znd (3) How can I more effectively plan
)roéram to teach more scientific concepts which will be of greater '

1 to the students?

It is hoped that this study will be of value to the teachers of Vo=~

lonal Agriculture in planning their teaching of scientific concepts

sheir students.
Need for the Siudy

The present trend in education to empasize science and mathematics

caused us to be aware of the actual scientific concepts taught in Ve-

longl Agriculture.
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Therefore,‘the need arises to identify and classify thoseAareas of
ace taught in Vocational Agriculture and to determine what degree of
aslty they are preseniedo | |

"It is further felt that wony educaters fail to realize the scope of
ied sclence taught in Vocotional Agriculture. |

This study might be used as a guide in precenting the complete

ntific educetional program of the local high school.
Limitations of the Study

This study was iihited te fifty Vocationzl Agriculture Departments
cted on & random sampling tasis from thres hundred and sixty-elight
rtments in the stcte of Oklahoms. It is further limited to scien-

¢ concepts that are actuslliy taught in various Vocational Agriculture
rtments selected for this study. It does not include ﬁhe total

hing prograuw cs presented in each of the nmarticipating Veocational

culture Departments
Methods of Procedure -

This study includes the coliecction of data;, anélysis of the data, and
development of the findings into a summary and recommendations. With
ect to the methods or procedures the folleowing things were accomplishe

1. A questiomnaire was developed in an effort to identify |

scientific concepts being taught in the various areas_of
agricultural subjects by the Vocatiomal Agriculture teachers
of Oklshome. A

2. The questionniire was sent to Oklshoma Vocational Agri-.

culture’ teachers selected at random 50 as to insure a



cross section of teachers in Oklahoma.

The random sampling was made by putting the names of all
the departments in the state of Oklahoma in a container
and drawing out seventy-~five, These seventy-five depart-
ments were sent the questionnzires developéd for this
study. Fifty of these guestionnaires were returned 6n
which the basis of this study was made5

Data was gathered, tabulated, and an alysis was made.

Data was summarized.and recommendations were made.
Definitions

The degree to wﬁich scientific concepts are being ‘tauvght was

asured by the fcllowing definitions:

l.’lNone —.meaning no teaching.

2. Some - meaning at least worth mentioning.

3. Moderate - meaning the conceéts were explained to a degree
wherety there was a fairly gocd understaﬁding.

L., Extensive - meaning the concepts were e"plained to the point
whereby the concept has been thoroughly emphasized to the.
point that almost complete comprehension has taken place.

5. Scientific concept - a total understanding cf an area of

thought.



CHAPTER II
REVIEW OF RELATED LITERATURE

When we examine and recognize the &dvancement:in the fieid of agri-
ire we are impresged with the wonderful results of scientific re- |
th. We have come a lpng way sincé the beginniné of ménkihd; and fhis
Je aéfributed to the fact that man has had the initiative, intéllect,
zapabilities forlexploring anﬁ developing new areas of scientific re=

ch in Agriculture. Agricultural research has proven to be of vast

rtance.
George Washington told Congress on December T, 1796,

It will not be docubted tha’t with reference either to indi-
vidual or national welfare, Agriculture is of primary importance.
In proportion as nzaiions advance in population and other circum-
stances of maturity this truth becomes more apparent and renders
the cultivation of the 801l more and more an object of public
patronage. Institutione for prometing it grew up, supported by
tke public purse; and to what object can it be dedicated with

greater propriety.l
An excerpt prior to the beginning ‘of edvencement in agricultural
arch was mﬁde by Daniel Lee; M. D.;, Professor of_Agriculture at the

ersity of Georgia. Writing for the Patent Office; in his annual

rt he said,

Neither the earnest recommendations of the illustrious
farmers of Mount Vernon, nor the prayers of two generations of
Agriculturists, nor the painful fact that nearly all tilled
lands were becoming less and less productive, could induce any
legislature to foster the study of agriculture as a science.

lGeorge WaShington, in & report to Congress on Decembgr'?, 1796.
2paniel Lee;, in annual report to Congress.
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-Ioacc Newton, first_Commissioner of Agriculture, in his first annﬁal_
*t to Congress declared that the farmer must be enabled "To meke two
25 of grass:grow where onc grew before," and he used the words in.
ztion marks} He invoked the spirit and method of science 15 aid of
2rs. He declared that his depaftmont would

Test by experiment the use of agricultural implements and
the value of sccéz, solls, and manures, ernd animals, undertake
the chemical investigation of soies, grains, frults, vegetables,
and manures, publishing the resuits; promote botany and entomology
and establioh a library acd museum. L "

Peterson, Assigtant Secrctary of Agriculture, made the following re-
8 in & report at the fourth annuel meeting of the Agricultural Rof
ch Institute.

Over the long term, technology has brought great benefits
to our farm people., It has helped to double the productive
capacity of the farm worker in the past forty years.  Also it
has lightened the physicel burden of work both on the farm and
.in the home. It has made more money available for home and
community improvements. It has enabled the young people on
our farms to get a better education and to become better equipped
to take part in public zctivities. Applied technology has en- -
abled our farmers to provide the food and other materials neces-
sary to sustain us through two world wars as well as to take care
of the demands arﬁsing from reconstructing a large part of a war
devastated world.

'He also indicated the technology has bfought problems. It hos made
farmer's job more complex. Its efficient use requires a high degree.
anagerial skill. He said that tcday's successful farmer mst be in-
ed in all the natural sciences and practical arts that gO‘ﬁith crop
livestock production. He also said the farmer must be enough of &

uction engineer to buy and opersate machinery costing thousands of

3Issac Newton, first Commissioner of Agriculture in his first annual-
rt to Congress.

hIrving Peterson, Assistant Sccretary of Agriculture in report at
th annual meeting of Agricultural Research Institute.



ws. The farmer must be a good egough mechanic‘to fix machinery when
reaks down. He saild the farmer must keep abreast of changeshin the
at:to seil his products advantegeously, and the farmer must be an able
gef to fit all of these operations into a profitable farm enterprise.

Petersoﬁ also indicated other problems brought ébout by technology
as the boost in cost to the young'man wanting to go iﬁto faiming, thé
in the cost of operatinz a farm, and making the.farmer's inceme mofé
erable to losses from crop failures, pricé fluctuations,-and shifting
ets.

According to R. W, Thatchér,s the ancient Biblical writer recognized

"out of the dust of the earth" was mon created, and from fime 1mme-

ble funeral rites have decléred that "dust to dust, ashes to ashes,
h to egrth", the human body is returned to the soil from which it came
¢ are figurative recognitions of the scientific fact that thé ultimate
'ce of the materials which compose the human body and energy whicﬁ keey
toing through”life is the so0il transfeormed through fhe,médium-of farm
»s into human food. Eithgr directly or indirectly all human food come:
¢ the soil th¢o¢;h field crops as the transforming medium.

The Anerican Society for Horticultural Science estimated that plant'
:ases result in production losses having a value of épproximately two -
three quarter billion dollars annually in the United Stétes.'

Of this total loss a.large'share is due to disease orgahisﬁé that ii

multiply in the soil; Soil borne wilts and reoot rots of cotton aleone

5R. W. Thatcher, writing on crops and soils, Chemistry in Agricultup

6American Society fer Horticultural Science report to the NAS-NRC
ision of Bilology & Agriculture during the fourth annual meeting of
icultural ‘Research Institute (1955). ,



losses estimated at more than one hundred million dollars annually
other ma,joz- crops -~ food, feed, fiber, and special crops like to=-
| BYa nerieusly abtaaked, by uoil-barna diasaaes, Totai less from
eless of psthogens is several hundred million'dellsrs annuelly, repre-
ng the pfe@uetien equivalegt~£rem ﬁen miliieé erop aeres er ﬁ@fén
A few soil-borne diseases are being overcome to some extent by the
.ing of resistant varieties, but the great majofity of these'diseases
ot Being reduced arastically° In fact the problem 1s getting Qorse.
According to their report the problem is two-fold: . (1) to discover
beheficialsor non=pathoge nic organisms serve to hold pathogens in
. under patﬁral’conditions, (2) to discover how, by cropping systems
oil management, conditions can be produced in the soil that will
' rgapisms antagonistic to the paﬁhogens or produce conditions di—
y unfavorable to patﬁogens.- The problem, according to the_chiety;
sentially one of soil microecolegy. It.is as broad as all crop
ction. Its studj and solution will require the work of tesms.of soil
biologists, mycologists, pathologists, crop production specialists,v
0ssibly engineers. : | |
It is difficult to determine when measures for the cpnt:ol of insect
i and fungus diseases were first used. One of the earliest attempts
ils direction is described by Parkinson early in the seventeenth
zy.] He said fer the control of caterpillars, fleas, a'nd turhips he
dvised to drag the field with a rope smeared with "train oil" aqd:
itone. Through the eighteenth and nineteenth centuries many varieties

bstances were tested. Many had insecticidal or_fungicidsl valﬁes and.

7Parkinson, Writing on Chemical Warfare %o save Crops Chemistry in
ulture, pp. 210-211 :



2 in present dée todayfll

Throuéh the edvancement of scientific researeh in chemical warfare
1inst insects we are now able to contrel almost any type of insect or
3t'with new and improved chemicals.

Through scientlfic research man has learned a lot about digestion,
nination and other processes to the exteni that we know what vitamins
1 minerals are needed By humans &né animals for living and production.4

‘R. Adams Du'tcher8 points out fhat the eerly research dece on vitamins
huran and animal»n@trition was carried on by an English Biological

i ,

2mist Dr. Hopkins.'!

Dr. Hopliins creeted considerable discussion bj‘an-l
ancing he had;fedzigﬁe on protein, carbohydrates, lard and mineral salts
thout obtainihg growth. When he added milk the rats almost exceeded_the
zed limit in their apparent desire"to grow and catch up with the other
ts. Since milk is eighty-seven percent water he decided it was impossi-
2 to attribute this growth promoting power to proteins, fats, and carbo-
irates or mineral salt which is necessary for normal development. Since
is time much has been done in the discovery of vitamins and animai nu-
ition through scientific agricultural research.

T. Swann Harding in writing about the early experimentafion_done in
g field of agricultural engineering eaid the more important and funda- -
ntalvagricultural implements had already been invented when the Depart-
nt of Agriculture came into existence.9 Yet there.remained a éreat deel
r the departmenf engineers to do in makiﬁg adaptaﬁione ahd deeigning_

thods and equipment to meet special needs as they arose. Not all of the

8R Adams Dutcher, Writing on Vitamins in Human and Animal Nutrition
smistry in Agriculture, pp. 260-261. ~

9T. Swann Harding, Two Blades of Grass.



rork, by any means, was done in the division of bureaus, which from time
0 time worked in the field of agricultural engineering.
*  Entomologists devised sprays, nozzles, and other equipment to mest
)heir own needs. Soil conservation workers as weli_as others devised
squipment for.their use. Nevertheless, a sdlid'core of agriculbtural
mgineering work has been done in the_départment.'
In summarizing research studies made concerning evaluation in AgriQ
sudtural Education, Professor Kitts of'Minnesota reporteds
Today, Just as Hamlin indicated in 1941, program planning
and evaluation are crucial and basic issues in Agricultural
- Education. Much more work is needed to establish objectives
" that are clear and well understood and develop tools of measure—
ment that determine the extent to which thess goals are ap—
proached.lo
Again research in the field of Vocational Education in Agriculture has

apparently ﬁeen slow to develop and we continue to find oursélﬁes, as
Knesstriéh said, ™in a relatively undzveloped state." In the abéence
of data based on sclentific research, we tend to ach too often on the
basis of huncbes and gpinions. Further research is needed in even the>
simple techniques of collection of materials and. data.

" Professor Kitts also said that Vocational Education in Agricultﬁrel
has been under federal support for 35 years.ll There have been various
research étudies all sincerely undertaken, to attempt té measure and
evaluate the program. In ihe futufe new studies will bevneeded, many in

areas not previously explored or old areas examined with new techniques,

loHarry W. Kitts, Professor from Minnesota, "Mea surement andzEvalﬁa
tion," What do Studies Show? Summaries and Interpretations of Resear¢h
Selected Areas of Agriculture Education (Danville, Ill.), De 53. '

1l1pig,
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; research is an indication of progress and will always be continued.
Senators Hubert Humphrey, Wayne Morse, and Congressman Jameé

Dollivef,ﬁemberé of the Commission on Natilonal Ald to Vocational Bu-
;ion, in a minority report stated their position as/féllows:_

The Vocational Agriculture program with the attendant
program of the Future Farmers of America, forms the backbone
of many high school agricultural instructor systems in rural
areas. It has becn one of the major contributions to the
development of scientific farming. It has been a major factor
in increasing our food supply. The home economics, trades and
industries, and distributive education programs have to gome
degree brought about the same benefits. ' ’

' l2Humphrey, Morse and Dolliver, members of Commission of National Aid

Vocational Fducation, 1955 from Federal to State Cooperative Activities
Vocational Education, Arnold - Dr. Thesis 1957, P 7.




CHAPTER TIT
PRESENTATION OF DATA

The purpose of this chapter is to present data relative to sciehtific
ncépts taught Oklshoma Vocational Agriculture‘students. Information
esented in thisvchapter is obtained from fifty Vocational Agricultﬁre

partments selected at random from all Oklahoma Vocational Agriculture

partments.

12
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TABLE I

SCIENTIFIC CONCEPTS TAUGHT VOCATIONAL AGRICULTURE
STUDENTS RELATED TO PLANTS AND SEEDS HATHD A8
TO PERCENT TAUGHT - NOWE, SOMZ, MODERATE,

EXTENSIVE

entific Concept None SJ%%EQ gﬁoggzgzé: : Extensife,

' % % % SR
mical constitution of seeds 14 hy 32 | _. ldr
mancy of seeds ﬁ - ko 52 . R
poses of seed scarification y 56v . 34 - 6
ernal factors affecting A | |
1ability of seeds 8 L6 2. 1k
ernal factoré affecting | |
iability of seeds 12 52 28 8
es of cells ard tissues 22 L 30 4
es of leaf veination | 18 52 - 20 10
cess of photosynthesis - L 2& 46 . 26
anic compound i)roduction by , : .
lants ' L 2 24 30
ctions of organic compounds, : | ..
rmones, vitamins, etc. © 10 18 ho 30
cess of Assimilation 10 26 k2 22
cess of Digestion . 4 | 20 28 48
cess of Respiration - b 24 50 -
kess of Férmentatig;# 6 38 : 50 ] 6_ '
.ernal & internalﬂsé%ﬁéfﬁré | | ,
f different types of stems 20 58 18 R
:mical»propertieé of wood _ L8 40 12 .0
rsical propert}eé of wood : 36 48 - 12 . k4

iduction of water & minerals o
)y stems and leaves - 6 36 ho. - 18 -



TABLE I (Continued)

Rate of Teaching

mtific Concept ' . None Seme Moderate Extensive
£z % £ %
srnal & internal factors . '
ssociated with plant growth L 28 54 14
:ess of pollination 2 22 50 256
sess of fertilization 0 L 42 Ly
ntific classivicafilen of
lants ' 6 L6 28 20
3sification of plant diseases 6 50 32 12
5sification‘of microorganisus .
wusing plant diseases 18 52 2l 6
Table I

Seeds and Pliants

It is significant to note thnat Table I indicates 50 or more per cent
she teachers ére teaching the scientific concepts studied that are re-
3d to plants and seeds. With the exception of the teaching of chemi-
and physical properties of wood, 78% of thé‘téachérs are teachihg
mtific concepts related to plants and seeds, All teachers are;teaching
précess of fertilization'with»emphasis to a moderate and éxtensive de-
3. Fifty éer cent or more of the teaghers are teaching abouﬁ dormanéy
seeds, process of respiration, ferméntation, pollination, and external
internal fact§rs association with plant growth on a moderate basis.
;y-eight percent of the teachers are teaching the process of digestion
in extensive degree. The teaching of the‘ﬁrocess of fertilization was

zht to some degres while while other concepts under sesads and plants was



TABLE II

SCIENTIFIC CONCEPTS TAUGHT VOCATIONAL AGRICULTURE
STUDENTS RELATED TO CHEMICAL PROCESSES OF SOIL
DEVELOPMENT RATED AS TO PERCE

par eyl

LTI
Ladula -

NONE, SOME, MODERATE, EXTENSIVE

:ntific Concepts

nical actions of oxygen, water,
wrbon dioxide, acids on rock

nical actions of salts & bases

nical actions in neutralization
f acid & basic scils

srmination of pH
fering in soils

gct of hydrogen & hydroxyl
ons on plants

act of acidity & alkalinity
n microorganlsms

saline & alkaline solls
evelop

mical effects of organic
atter in soil

ect of soluble iron & aluminum~

alts on plants
ctions of elements

mical effects of proper &
mproper drainage

anic matter decompeosition

ects of organic matter in soil

Rate of Teaching

15

32

Wone Some Moderate  Extensive
32 48 16
o b2 L0 1k
6 2 b2 . 30
I 16 42 38
16 - 50 30 "
30 3 b
8 28 g 20 .
I 32 38 26
0 oL iy 32
26 46 22 6
oy 28 30 38
0 46 3k 120
0 10 36 sk
0. 8 26 66
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Table II
Chemical Processes of Soll Development

A large percent of all the teachers afe teaching some of the sciep-'
¢ concepits listed on an extensive basis. Fifty fercent or more of'
teacbers are teaching organic @gtter aecomposition gnd gffécts of
nié mafter in the soll on an extensive basis. Chemiéal éffects'éf .
nic matter in the soil, ghemical effects of proper and imprdpér drain-

organic matter decomposition and phyeical éffects'Of_érgépic matte: |
he soil aré taught by all teacheré. \

Thirty-two percent of the teachers indicated_they are not teachingv.
effect of hydrbgen and hydroxyl-ions on plants. TIwenty-six percent
he teachers indicated They are not teaching the effect of solubie
| and aluminum sal: or plants. - Sixteen percent of the teachers indi-
:d they are not teaching buffering in soils; Of the four degrees of
thing listed, a greater percent of the teachers are teaching scien-

.c concepts ou a modercte basis which indicates that a considerable

int of soll chemistry is being taught.



TABLE IIT

SCIENTIFIC CONCEPTS TAUGHT VOCATIONAL AGRICULTURE
STUDENTS RELATED TO PHYSICAL PRCCESSES OF SOIL
DEVELOPMENT RATED AS TO PERCENT TAUGHT -~

NONE, SOME, MODERATE, EXTENSIVE

ntific Concepts

ical actien of wind,~water
mperature

anical action of anirzals

uence of tepography on
ofile development

uence of drainage on
ofile development

atien of zones of clay
ntent at various depths

et .of climatic conditions on
ached and unleached soils

et of specific gravity and
rosity en crops

iation of various colers in
vils

iical effects of oréanic matter.

} the so0il

jical effects of microorganisms-

1 soil development

Rate of Teaching

17

6

None  Sowme  Moderate Extensive .
% % % %
0 10 %0 | 50
o 25 b2 32
2 1k 52 32
4 5 50 30
6 38 38 | 18 ,_
2 30 38 30 -
20 48 2k 8
16 Lo 36 8
0 2h '3,6 ko
26 - 3h | .34
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Teble IIT
Physical Processes of Soil Development

A réview of Table III indicates thaﬁ a large percent‘of the teachers
> teaching scieptific cdhéepts related to physical processes of soil
relopment. Fifty percent of the teachers are teaching concépts of the
rsical actién?of wind, water and temperature on an extensive basis.

L of the teachers are teachiag physical actioa of wind,”water,‘and
nperature, mechanicel action ofvanimals, and physical effects of ofganic
tter in fhe sail. Fifcy percenf or more of the teachers are_feaching

> influence of drainage and topography on profile‘development oﬁ a
lerate basis,. Twenty percent of the teachers are not teaching the ef- -
2t of specifiébgravity and porosity on crops, waile 16% are not teaching

1sation of various colors in the soil.



SCIENTIFIC CONCEPTS TAUCGHT VOCATICIAL AGRICULTURE
STUDENTS RELATED TO FERTILIZZRS AND
FERTILIZATTION RATEDVAS-TOCPERCIENT
"~ TAUGHT - WONE, SOME, MODERALE,

EXTENSIVE
Rate of Teaching :

ientific Concepts None Some ~ Moderate E:xtensive

» % % % .
mponents of fertilizers 0 . 2 20 . 78
"ects of elements ‘on plants 0 6 32 62 .
*tilizing propertiez: off wanure 0 12 36 52
mical changes occurring in
mnure during decay 4 2k Ly a8 -
mmical changes' occurring in
‘ertilizers during decomposition O 26 58 16
’ects of fertilizers on micro- ) ' ‘ :
rganisms . 6 22 52 . - 20
mptoms of plants denocting .
1lement deficiencies 0 20 30 - 50
mercial fertilizer production .2 30 - .48 20

*tilizing properties of green o -
Banure crops o] 12 50 38



Teble IV
Fertilizers and Fertilization

Table IV shows that of the scientific concepts listed under fertili-
s and fertilizationa, many were taught extensively. More thanlso% of .
: teachers are teéching ccméonents of fertilizers; effects éf'the ele-
its on plants, fertiliziﬁg properties of mannre, ahd‘Symptoms of plants
woting element deficiencies_cn an cxtensive basis. More.thanbso% of -
: teachers are teaching_chemical changes in fertilizer during decay;
?eéf of fertilizers on microcrganisms, and fertilizing ?rbperﬁies of‘
:en.ﬁanure-crops on & moderate basis. |

Seventy-eight perceﬁt of the teachers are teaching,épmponents of
ftilizeré exteﬁsively. ,All teachers indicated they are teaching to &
»tain degree all the concepts listed except chemical changes occurripgib
manure during decay; effects of fertilizers on microorganisms,‘and com-
*cial fertilizer productidn. |

The scientific concepts taught‘fhe least is the effect of'fertilize:
sroorganisms. Only 6% of the teachers are not teaching the concept.

2 rating given by most teachers in regard to these concepts was moderate.



SCIENTIFIC CONCEPTS TAUGET VOCATIONAL AGRICULTURE
STUDENTS RELATED 1O ENTOMOLOGY RATED AS T0
- NONE, SOME, MODERATE |,

PERCENT TAUGHT

sntific Concepts

:ntifie qlassification of
asects

slopment & growth stages of
asects

*itional factors in insect
3gistance to cbemicals

:ct predation

Ldgical control of insects
ress of Polliration

:ess of Metabolism

ress of Digestion

ress of Respiraﬁion

zess of Assimilation
:ess.of_Ferﬁilization

act Genetics

28 of Imsecticides

xtions of insecticideé as to
1ys of killing insects

TABLE V
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EXTENSIVE
o Rata of Teaching . -
None /! Some Moderate  Extensive
% % o N
14 60 ”22 h
L 56 34 6 |
30 56 12 2
12 50 3 4
v ko " 12
6 3 50 4
20 36 Ly o
1k 50 30 6
L 50 34 2
20 sh 26 0
it 50 30 6
ko h6', 14 0 |
o 22 16 32,
0 14 2%



Table V
Eﬁtomology

-,Tablé v indicates that a relatively small percent'of_the teachers are
‘hing concepts rélated to entomdlogy on #n extenaive bésia.,‘Types of
weticides is taught on an extensive vasis by 32% of thé teabhers.
tions of insecticides as to ways of killing insects 1s taught ex-
;1vély by 26% of the teachcré. No one taught the processes of ‘metabo-
1 and assimilation and genétics on an extensive basis.: Oniy fqur éon-
8 were taught on a meoderctie basis.by ho%_or more of the teachérgf
e were bilological contreol of insects, processes bf pollination and .
bolism, and types of insecticides and metheods éf killing insects.
The highest percent of teachers indicating <hey weré teaching.any _
icular concept was 40% ﬁot teaching insect genetics. OnLy twolcoﬁs
s, the types of insecticides and'fpnctions of 1nsecticides, were :
ht by all the teacheré. No teachers taught coﬁcepts rélated_to.pré-
es of metéboiism, prbcesses qf'assimilation, agd insept genetics on

xtenaive basis.



SCIENTIFIC CONCEPTS TAUGHT VOCATIONAL AGRICUL'IURE
' BTUDENTS RELATED TQ DAIRY RATED AS TO PERCENT
TAUGHT - NONE, SCii, MODERATE, EXTENSIVE

mtific Concépts

lcture of mammary system

'tion of mammary system

et of facto&s on composition

"' milk

Lmin,'ﬁineral, etc. require-
mts for dairy cattle -

1dcael reaction in souring of
1k and milk products

:ifie gfavity & density of
1k

anation of pH of milk and
.1k products

ientation processes in
ieese and milk products

ls produced in milk and
.1k products

TABLE VI

Rate of Teaching
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None " Soma . Moderate - Ixtensive

% % % % :

0 .26 34 4o

0- 20 38 . 42

8 30 Lo 22

0 6 . 32 - 62
12 40 2 6
22 52 22 4
28 3 2k 2
30 52 16 2
26 56 b

1k



2k
 Table VI
Dairy

Analysis of Table VI shcws.thst three‘coﬁcepts wére faught by all

achers. These were the structure'of the wemmary system, functions of

e mammary sysﬁem, and vitamin and mineral'reqpirements. Forti‘perceﬁt
more indicated they are ieaching}structure znd function of the mammary
stem and vitamin and mineral requirements on an éxtensive'basis;’ Fprty
rcent or more of the teachers indicated they.are teaching on a moderate
sis the chemical rcoctioms in <tze souring of %iik. It is ihtefesfing ﬁo
te that 62% indicgted.théy are teaching conceptsAreléted to vitamin apd
ﬁeral reqpiremenis extenéively. | |

. Thirty percent of the tezchers are not teaching fermentation processe
'cheese and milk products, while 28% are not feaching the pH of milkfand

ik preducts.



TABLE VII

>ASCIENTIFIC CONCEPTS TAUGHT VOCATIONAL AGRICULTIURE -

STUDENTS RELATED TO ANIMAL NUTRITION RATED AS
~ TO PERCENT TAUGHT - NONE, SOME, MODERATE,

EXTENSIVE
_ Rate of Teaching ) .

ientific Concepts None Some Moderate - engive

% % % %
emical composition'of living
tissues . ' 0 30 34 36
nctions of celié, tissues, K
organs, & systems of body 0 - R2 . Ll 34
emical processes in digestion
through the alimentary canal L 2L 28 LL
nctions of hormones L 22 36 38’
ocess of rumination 0 16 34 SQ
ocess of mastication o 4' .18 . 36 hﬁ
nction of minerals, oil, : _
water in the body 0 22 30 L6
usation of blpat & other ) : o
diseases 0 2 22 . 66
idation of nutrients in the . _
body o 36 42 22
stribution & uses of absorbed _ :
nutrients in the body - O. 30 30 LO
netions of various internal :
organs 0 30 42 28
gestion coefficient 2 28 34 36
uses for differences in feed ' 4
palability ' . 2 2L L0 34



Table VII
Animz]l Nutrition

Table VII shows that.sixty;six per centv of the Vogational Agri-
‘ltﬁral Teachers are teaching thé‘ﬁausatign of bleat énd~other dicecadsss
en extensive degree whiie fifty per cent are teaching the process of’

minétion extensively. .
o As'high as ;L% afe feaching chemical processeszin digestion éhrough
e alimenfary canal to an extensive degree.

The highest per cent not teaching any particular secientific concept
lative to animal nutriﬁi&n was 10% not teaching précesses of élyéogen
rmation, |

Only two per cent of the teache;s aren't teaching concepts of di-
stion coefficient and causes for differences in feeding palability.

As low as 4% éren'ﬁ teaching chefr.ical prooesses in di‘ges‘oién
rough the alimentary canal, functions of hormones, and proéesses of
stication,

Most of the concepts relative to animal nutrition are téught Sn a

derate and extensive basis.
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TABLE VIII

SCIENTIFIC CONCEPTS TAUGHT VOCATIONAL AGRICULTURE
STUDENTS" RELATED “TO° FARM .STRUCTURES 'AND' CONVENIENCES.
RATED AS TO PERCENT TAUGHT - NONE, SOME, MODERATE

EXTENSIVE
: - Rate of Teaching _
tentific Concepts o Neae Some Moderate Extensive
ses of structural materials 0 - 34 60 B 6

isons for difference in strength

>f building materials 10 36, 50 b
lnciples of heat & heat _ ‘

:ransfer . 20 5k 18 8
‘~water vapor mixtures ul bl 2 0
r insulation functions 16 52 30 2
ruretion of heat load L6 L 8 0
perature gradient (condensa- ‘

don in walls) ©o5h 40 6 . 0
ietions of ventilation 12 50 36 2
r to figure censtruction costs 6 26 LI 22
,nciplés invelved in designing D :

, sketching _ 12 40 ho - 8
per curing of concrete 6 36 ) 6 12
ermining of rafter sizes and A . | _
utting , 16 40 ho L
mical makeup of paints a.nd _ v _ . .
hinners 32 ho 26 2
mical ma.keup of glass 60 30 10 -0 -

nciples of cr’op‘ and food _ .
reservation and storage 10 34 Lo 16



- Table VIII
Farm Structures and Con#eniences

Table VIII shows that the only scientific cdncept hot.being taught
! ﬁypes of structural materials. Sixty percent of the tgachens'afe
; feachihg chemlcal makeup of glass. Fifﬁy-fouzvpercent are not
iching condensatlon in walls. Fift&-four percént»of the feachers_are
iehing principles of heat and heat transfer en a some basis. _Eifty‘ ‘
-cént are teaching functionsbof ventilation. Thi;ty to Lifty pérpeht‘.
the teachers are teaching scientific concepts on & limited basis. -
It is also interesting tc rote that as low as 6% of the teachers
» not teaching the concepts of figuration of'constfuction cost and
per curing of concrete. Figuring of comstruction costs.yas tauéht
:ensively by twenty-two percent of tae teachers. This is the highest
;ceni of teachers teaching any particular coacept listed on an ex-

sive basis.



TABLE IX

SCIENTIFIC CONCEETS TAUGHT VOCATIONAL AGRICULTURE
STUDENTS' RELATTZD T0:ELECTRICITY RATED AS TO.PERCENT
' TAUGHT - KO:Z, SOME, MODERATE

ientific Concépts.

derstanding of voltage, amps,
watts, ohms

nds of electrical conducters

asons for differences in con-
ductivities of conductors

oduction of electricity

ansmission of electricity
in all types of motors

C 213 D C current
lding processes

mposition of stezl, brenze,
and other alloys '

mpésition of velding rods
nction of flux

rts of transformer and
:unctions

w to figure electrical loads.

nctions of fuses and circuits

, EXTENSIVE

‘Rate of Teaching

.29

None Some © Moderate " Extensive

% . % %
Lo 26 - 26 L6 .

8 2% 3b - 32
16 28 - 38 18
16 36 30 .18
W L6 22 18

b 26 40 30
10 10 18 62
10 32 26 - 32
10 28 22 ho
S
18 3a gl -3
1h- 20 h2 24

6. 28. 34 32
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Table IX
Electricity

It is interesting to note that as high as 62% of the teachers are
aching scientific'concepts of weldiﬁg processes to an exiensiye de-
88,

Férty-six per cent of the teachers are teachihg ﬁoltage, amps,
tts, and ohms extensivély while L4 are teaching the functions df
ux extensively.

A1l but 2% of‘the teachers are teaching concepts of voltage, watts,
ps, and ohms to a limited degrée.

The highest per cent of teachers not teachihg any partiéular con—~
pt relative to electricity‘was 18%. not teaching the parts ofAtrans—
fmers and their functions. |

Emphasis on sciéntific concepts relative to electricify was prett&‘

enly distributed among some, moderate, and extensive degrees.A



. SCIENTIFIC CONCEPTS TAUG
2D IO

entific Concqpts

'okes. of intefnal conbustion
ngines and what tekes place in
ach stroke

ve operation

iction of air cleaners

nciples of carburetion

ling system operation

erning & governing syéfem
*tioa & ignitipn}system
.ctrical system operation

ctioning of gecondary or
‘torage cells & batteries

Lctidning of electrie .
enerators, starters, lighting

ictioning of-cluxches'
ctioning of Differentials
wetlonizy; of transmission

ctioning of final drives &
.ccessories

es of fuels & combustibllity

neiples of hydraulic controls
» power take off drives

Jage force anglysis & hitching

TABLE X

'Tate of Teaching

I VOCATIONAL AGRICULTURE

i POWER AND MACHINERY

RATED AS 0 PERCENT TAUGHT - NONE, SOME,
MODIRALE, EXTENSIVE

31

que Somz - erate ensive
ol 26 22 28
18 3k 22 %6
22 22 28 28
i8 25 36 20
2k 22 36 28
22 36 3k 8
20 - 30 36 1k
20 30° 40 0
B w8 e 1z
W 46 32 8 -
.18 48 24 ‘10
18 52 2k 6
18 52 26 L
2L L8 26 2
1k b2 38 6 |
20 42 3k o
22 4y 32 2



Table X
Farm Power and Machinery

Eighty-six per ceant are teaéhing cooling system operation, functioning
electric'generatoré, starters and lighting; and types of fue}s and com~
stibility.
| Table X shows that the highest per cent of teachers teaching any
*ticular scientific édncept relativé to farm power and machinery:to an
tensive degrge was 28% who ar: teachinz strokes of the ihternal com-
stiBn engine, functions of alr cleaners, and cooling systém operation.

As low as two per cent are teaching concepts of the functioning Qf
1al drives aﬁd accessories; and tillage force analysis and hitéhing )
an extensive basis. |

As high as 24% of the teachers arwn’t teachiﬁg scientific concepts
strokes of the internal combustion engine énd fﬁnctioniﬁg ofvfihal
ives and accessories. |

Most of the emphasis relative to farm power and machinery was
aced on a some basis, which indicasas that'concepts in}this area

obably should be emphasized more.
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TABLE XI

SCIENTIFIC CONCEPTS TAUGHT VCCATIONAL AGRICULTURE STUDENTS
RELATED 0 PERCENTS IN TEE VARIOUS AREAS.
OF AGRICUITURAL SUBJECTS RATED AS
- TO.PERCEZID AJCi < 1003, SOME,
MODERALYE, EXTENSIVE

Rate of Teaching v '

——

entific Concepts None Some Moderate = ExXtensive
% % % %
nts and Seeds - 10.8 38.3 34,3 16.6.
mical processes of soil : A -
evelopment 7.7 29.7 36.3 26.3
zical processes of soil
evelopment 5.6  27.2 39.0 28.2
tilizers acd Fertilization 1.3 17.2 §1.1 5o
Ty 1.0 364 29.2 20k
mal Nutrition 1.8 23.6 . 36.5 38.1
m Structures ani Cor- , |
'eniences 22.9 ho.2 . 31.2 5.7
ctricity 10.6 27.9 29.0 . 32,5

m Power and Machinery 8.7 38.6 29_.;6 _ 13.1



CHAPTER IV
SUMMARY AND RECOMMENDATIONS

This study was undertaken with the idea in ﬁind ﬂhat Vécational
‘iculture teacherS”#re teéching many scientific concepts in the Yafious_
ras of agricultural subjects. Vocational Agricultufe should be fecog—‘f
ied as a science'whereiﬁ all, major sgiences are bréught tqgéthpf and
;egratgd with the differentiagricultural Subjects. |

The study has,revealea.that the teacher of vocational aéricultu;e
teaching scientific concepts extensively in many'areés of agrioculural
;jects. There has been considerable data presented that in@i;atevthe
ycher of Vocati§nal Agriculture is teaching mahy scientifi; concepts
different degrees.

It is interestiﬁg to note that the teaching of scientific concepts -
the area of fertilizers and'fertilization ié more extensi&e ﬁhan in4f
16er areas, Scilentific concebts of animal nutrition'wefe taﬁght aimbst,
extensively as fertilizers and fertilization. |

The areas gi'veh less considera.tién by the Oklshoma Vocational Agri-
lture teachers were: Farm Power and-Machinerj; Entomoiogy, Fafm
ructures and Conveniences, Dairy, aﬁd Electricity.

Vocational Agriculture teachers7are teaching sciéntific‘concepts

jer some areas quite extensively, for example; :48% aare teaching

3k
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cesses of digestion in Seeds.and plants,to an extensive degree with-

; ieaching the process gf fértilizatioﬁ in plants extgnsifely.

.' As high asléé% of the teachers are teacﬁing effects of orgénic matter
thé soil while 54% are.teaching organic matter decomﬁosition in fhe

.l; Fifty per cent are teaching physical action of wihd, water, and
1peratufe on soill developmentf All of thé teachers are teaching

reical action of wind, water, and temperaﬁure; mechanical action of
mals; and physical éffects of organic matter in the gsoil,

As high as 78% are teaching chemicalAcompoﬁents of féftilizéré.'

‘e than 50% are teaching the effects éf chemical‘elements‘on plants’
! fertilizing propertiéslof manure related to fertilizers and fer- :1
dzation and plant symptoms denoting element deficiencies.

It is also interesting fo note'that the highest per cent of teachers ;
Lching any scientific concept of Entomology to én exienéive degree was
} teaching types of insecticides.

Sixty—twoiper cent of the teachers are téaching pfdblems related to -
;amins and mineral requirements for dairy cattle. Fifty per ceﬁt aré
iching processes of animal nutrition extensively while 66% are teaching
1sation of bloat and-other disesases to an extensive deéree.

The highest,ber cent of teachersvteaChing any scientifig concept
ier Farm Structures and Conveniences extensively was 22% teaching how
figure construction coste. | |

Sixty-two per cent of the teachers are teaching welding processes
an extensive degree. ‘More_than'AO% are teaching scientifig.concepts

voltage, amps, watts, ohms, and components of welding rods and
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stion of flux to an extensive degrée.

- The highestAper cent of ﬁeaghers téaching any éoncept related‘to

1 Power & Machinery on an extensive basiS‘was 28% teaching the strokes
nternal combustion engines, functions of air cieaﬁérs, and‘cooling
;ém 6peratioh. | |

The highest per cent not teaching any cdncept related to plants was
ser éent not teaching chemical properties of wood. | |

Thirby—ﬁwd per cent of theiteachers are not teaching effects of
roxyl-ionson planté.

It is interesting to note that the per cent not teaching any scien—
ic ‘concept related to'physical processes of éoil development was 20%
teaching effecté of specific gravity and porposity on crops. |

The highest per cent not teaching any particular Sdientifi; con-

, related to fertilizers and fertilization was 6% not teaching ef-
8 of Iertilizers on ﬁicroorganisms.

Forty per cent are not teaching insect genetics reiatéd‘to Entoﬁ
YEY

The highest perbcent of teachers not teaching pH of m;lk and milk
iucts was 28%. | o |

It is interesting to note that thé highest per cent of ﬁeachéfs
teaching any partiqular sci;ntific concepﬁs related to Animal Nu-
tion was lO% no£ teaching the process of.gIYCogen formation.-

Fifty-four per cent are not teaching temperature gradient while
are not:teacﬁing air wa£ef vépor hixtures.. Forty-six pef céﬁtvére;‘

teaching figuration of heat'load;'while'éoz-arevnot teaching
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gﬁcql makeup of glass.

The highest per-ceht 6f téachers npt teaching ény particuléf'scien?
'ic concept relative to electricity ﬁa; 18% not teaching tfansfénmer
‘s and functioning. |

Twenty—four per cent are not teaéhihg strokes of the internql éomr
ition engine and functioning plus the funcﬁioning of final drives and
r@ssories.

The writer feels that sufficient data has been presented so as to -
ble him to make a few general recommendations.

These recommendations are as follows:

(1) The teacher of Vocational Agriculture should make an evalua~ =
tiqn of his present program with respect to scientific con-.
cepts which should be taught. |

| (2) The teacher of Vocational Agriculture shéuld continue teaching

Ascientific concepts and attempt a constan£ re—evaiuation of -
his program determining which concépt§ shbuld fe.taught'whichi
‘would most nearly meet the needs of students aﬁ@Icommunify.

(3) The teacher should teach more concepts of entomology, dairy,

farm structures and conveniences, farm power and machinery, and.
- electricity.

(4) The teacher of Vocational Agriculture should try £o set up ex—e
periments and demonstrations in conjunciion with his presgntav
tions:so’as to allow more stuaent participatibn,:for example;
in thé‘area of physical and chemical processes of soil deyeiop;

: , S ‘ /-
ment, the testing of soll by students would provide ‘the enviromme:
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whére they would be more likely to discover and dgvelop.basic
‘scientific concepts-réiative to soil chemistry.

‘ﬁpace does not permit thé listing of all éxperiments and
aemohstrations in the various afeas which could be used in the
.development of scientific cpncepts, however, and>effort-wiil be
madg to list one example relative to each area.

In the area.bf plants and seeda one might'use.a demon~
straiion such as the chemical test for starch in corn and other.
seeds, |

In the area of fertilizers and fertilization one might
set up a test plot administering various amounts of fertiliier
to plants checking-for element deficiencies and how the plant
production is affected. | | |

In the area of Entomolog& one mightAdevelop a test ex— -
pefiment with insects with reépect to resistance to differenﬁ
kinds of.insecticides. | |

.  In the area of Dairy one might have: a laboratory exercise =
on the testing of milk checking for butteifat, densiﬁy'ahd
specific gravity, In addition, the pH of the milk could be
checked plus'determining acids'presenﬁ in milk and,milkwbrodugts.

Invthe area of animgl nutrition; one could check the re-
.Sﬁlté of an animal on a certain diet. Feed conversion ef-
Afeci;ncy could be measured,

;In the area of fazm structures and'convenienceg_the_

P

students could build model houses which would give them
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experience in figuring costs, rafter sizes, ingulation and
so forth,. |

In the.area of elect:;'icity nany experiments and demon-
strations could be effectively taught; The sﬁudentsfcould
do actual wiring of houses, barns, and other buildings.: |

In the area of farm power and machinery the.students
could dissemble a motor,. studying the'different‘partgland»
functions of each. This would be a wonderful opportunity"

for them to learn about the functioning of the iafiousrparts.
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* Vocational Agriculture Teacher:

Look! What you are receiving can help you as well as help me. We
all aware of the excellent job you as Vocational Agriculture teachers
doing. But; how does you program fit in with this scientific area’

jputniks and space ships?

What I want to f£ind out is what scientific concepts in Agriculture
are teaching plus the degree to which you are teaching them. ‘

The enclosed questionnaire contains scientific concepts in the area
mnimal husbandry, agronomy, dairy, and agricultural engineering.
ise check the degree to which you are teaching each of these concepts
ylacing a check under none, some, moderate, or extensive. None would
1 no teaching; some would mean at least mentioning the concept;
wrate would include explaining to & degree where the students have a
'ly good understanding, and extensive would be to the point whereby
concept has been thoroughly emphasized to the point that almost com-

e comprehension has taken place.‘
Your cooperation will be greatly appreciated.
‘ Sincerely,

Zed F. DeVaughan, Jr.
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2

rtment ' : | Instructor . i}_

\se place an x in the blocks which indicate the degree of scientific con«
8 taught your Vocational Agriculture students any time during their four
' period of instruction. :

mtific concepts taught to students of Vocational Agriculture related to
its and seedq.
‘ None Some  Moderate Extensive

mical constitution of seeds

'‘mancy of seeds

'poseg of seed scafification

.ernal factors affecting
bility of seeds

.ernal factors affecting
bility of seeds

es of cells and tissues

wes of leaf veination

cess of photosynthesis

anlc compound production
plants

wetions of organic compounds
'mones, vitamins, etc.

icess of Assimilation
cess of Digestlgqﬁw

cess of Respiration

icess of Fermentation

ernal & internal structure
different types of stems

mical properties of wood

'sical properties of wood

duction of water & minerals .
stems & leaves

ernal & intermnal factors
ociated with plant growth

cess of pollination

cess: of fertilization , )
entific classification of plantgl - | N
sslification of plant diseases

ssification of microorganisms
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ntlflc concepts taught to students of Vocational Agriculture related
‘hemical processes of soil development° .

None Some Moderate Extensive

mical actions of oxygen, water,
‘bon diexide, acids on rock

mical actions of Salts & bases

'mical actions in neutralizatlon
acid & basic s80ils

ermination of pH

‘fcring in soils

ect of hydrogen & hydroxyl v
8 on plants

‘ect of acidity & alkalinity
microorganisms

* saline & alkaline solls
‘elop

mical affects of organic
ter in soil

ect of soluble iron & aluminum
ts on plants

ctions of elements

mical effects of proper &
roper dralnage

anic matter decomposition

ects of organic matter in seoll
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ntific Concepts taught to students of Vocational Agriculture related
hysical prooesses of soll development"

None f Some - Moderate Extensive

sical action of wind, water,
perature

hanical action of enimals

luence of topography on pro- '
e development -

luence of drainage on profile
elopment

mation of zones of clay content
various depihs

ect of climatic conditions on
ched and unleached solls

ect of specific gravity &
osity on crops

sation of various colors in
1 - :

sical effects of microorganisms
soll development

ntific conceptn uught to utudenta or Vocational Agrieulture related
ertilizers & fertilization.
None ;v”Spme ‘Moderate . Extensive

ponents of fertilizers
ects of elements on plants -

tilizing properties of manure
mical changes occurring in
ure during decay

mical changes occurring in
tilizers during decomposition

ects of fertilizers on micro«
anlsms

ptoms of plants denoting
ment deficienciles

mercial fertiliaeﬁ;prodgction

tilizing properties.of green
ure crops
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ntific concepts taught to students of Vocational Agricul'bure related.

ntomologys

None

Some Moderate

' Extensive

ntific classification of
.cts ‘

lopment & growth stages of
ets

itlonal factors in insect
stance to chemicals

et predation

oglcal control of insects

ess of Pollination

ess of Metabilism .

g8 of Digention

ess of Respira.tibn

ess of Assimilation

ess of Fertilization

et Genetics ‘

s of Insecticides

‘tions of insecticides as to
i of killing insects

ntific concepts taught to students of Vocational Agriculture related

airys

None

Sox_ne Moderate

Ebctensive ’.

lcture of mammary; System

tion of mammary. éystem

et of factors on @;position
1lk A

unin, ‘mineral, etc. require-
8 for dairy cattle

ilcal reaction in souring of
. & milk products

:ific gravity & density of

anation of pH of milk &
: products ‘

entation processes in cheese -

1k products

.8 produced 1n milk & milk
aets ~
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atific concepts taught to students of Vocational Agriculture related

nimal Nutrition:
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