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ABSTRACT

This étudy was undeftaken to develop and evaluate
instﬁuction&l units dealing with prineiples of'aniﬁal nutrition
jdentified by using a national jury of eXpértso The develoﬁed
instructiénal units were designed to utilize the inductive
mode 6f teachiﬁgo

The one=-group, pretest=posttest‘d¢$ign was employed. -
In oxrder tq evaluate their effectiveness; the instructional ;
units were fieid tested in Arizona departments of vocational
agriculture, Instrﬁctors who had previous experience in
teaching by the inductive mode wexe inVolved‘in field testing
the instruetional units.

. Freshmen and sophomore vocational agriculiure siudentg’
in Arizona were pretested, received the instruction, and wexre
posttésted using the developed evaluative instrument. The
relative change in student understandiné as measured by the
percent change in mean»correct responses between the pretest
and posttest was calculated, | o

Ma jor findihgs included: the identificaﬁion of thirteén
principles of animal nutritiéns the development of five instruc-
tional units; and the develppment of an eva1uative instrument
 possessing a reliability,index of .81," Test results indicated
an increase in student uﬁderstanding between pretesting and
posttesting of 33.4 percent which was significant at the .05
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level of confidence, Further:analysis of data revealéd
there was no statistically significant difference in student
understanding of selected principles of animal nutrition

between freshmen and sophomore groups involved in the field

testing program.



CHAPTER I
INTRODUGTION

Vocational education in agriculture has undergone
many changes and advancements in recent years. Among these
changes has been an increased emphasis upon the teaching of
the principles involved in agricultural sciences

Today, agriculture eﬁcompasses all occupations where

knowledgeg skills; and abilities in agriculture are essential
for entry and advancement.  This presents & challenge to
agriculturai education to meet the educational needs of a more
diversified clientele, Agricultural educators must provide
greater "in-depth” instruction and, at the same time, provide
for "residual® learning.

A veport dealing with instructional units published
by the Agricultural Experiment Station, The University of
Arizona (1968:3) states:

It 'is no longer educationally sound to teach only

the specific facts relating to production agriculture.
We need to broaden our teaching appreach--we need to
begin blending in the “why™ with the “know-how"
aspects of agriculture. In the future, instructional
Programs in vocational agriculture should place
increased emphasis on teaching for greater under-
standing of basic principles that have application

to the total world of work in agriculture.

A perusal of the available literature showed little work
had been completed in the area of identification of principles

i



of animal nutritibn and the resultant development and evaluétion
of instruetional units to teach anim&lrnutrition'principieso
Further, animal nutrition was é recognized portion of the animai
science curricula in vocatiohal agriculturés however, few
teaching.materials in the subject ﬁatter area were available
to vocational agriculture instructors in Arizona. |

Based upon the above, the development and evaluation
of instructional units for teaching principles of animal
nutfition to freshmen ahdvsophomore students enrolled in

vocational agriculture in Arizons was initiated.

Statement of the Problem .

The problem undertaken in this study was the development
and evaluation of instructional units dealing with selected
prineiples of animal nutrition to be taught to students enrolled

 in ninth and tenth grade vocational agriculture classes.

Specifie Objectives ‘

The following objectives were considered essential
foxr the completiqn of this studys
i, To identify the principles of animal nutrition which
should be taught to ninth and tenth'grade studenfs enrolled in
vocational agriculture. o 77
2; To develop instructional units based upon the seleéﬁed"
principles of animal nutrition utilizing the inductive mode |

of teaching.



3. Td'evaluate'the instructional units by measufing the
relative change in sﬁﬁdent undexrstanding of the,selécted principles
of animal nutrition prior to, and following instruction by local
vocational agriculﬁure instructors.

L, To coﬁparelﬁhe relative change in s%édenﬁ understanding
between the pretest and posttest meankeorrect respoﬁses of {hé

freshmeh énd'sophomore groups used in ﬁhis study.

ﬁxgéthéses..

- The evaluation of the effectiveness of the instruetionall
uvnits d@&ling_ﬁith thelselécted prineiplés of aniﬁal nutrition
s baSed upon an assessment of the relative change in student
understanding of those principles, It was hypothééized for

this study that:

| i, Thére will be no statistieally'significant'diffezenee
in student understandiﬁg of the Selected principles of animal
nutrition between a prefest;and a.posttest when ﬁsing ths
developed inéﬁruetional units. |

2, There will be no staiisticall& significant,differencé
in the change in student undersﬁ&nding betweenAthe freshmen and
sophomore groups as measured by a comparison of posttest mean

correct responses.

Il

Assunptions

The following aséumptions were considered by the researcher

as basic to this study, It was assumed thats



1, The animal nutrition experts utilized in this study
to finalize the list of selected principles of animalnnutritionr
were highly competent individuals in the field of animal
nutrition and were qualified to identify basic principles of
animal nutrition. '

2, The existing format for developing_instruc{ional units
using the inductive mode of teaching was educationally sound.

3. The instructors who field tested the instructional units
were competent Yo teach uiilizing the inductive mode éf teaching

“and did in fact use the material as prepared., -

Delimitations -

This.study made no attempi to;be all inclusive, The
results obtained were delimited to the followings

1. Vocational agriculiure students enrolled in Arizona
secondary schools in érades nine and ten duringAthé 1972-73
school yeaxr, |

.20 Vocational agriculture instrﬁctors in Arizona who
expressed an interest in using the instructional units.

3. Vocational agriculture instructoxrs in Arizona who had
previously taught using the inductive mode of teaehing,or who
had received instruction in teaching'bybthe inductive mode. |

4, Those principles of animal nutrition selected by the

national jury of expértso



Linitations

The recognized limitatlons of this study were as

followss ' 7
1, The oneagioup pretesteposttest‘design»used may have.
-4nfluenced the results since:

2., The time 1a§se and events occurring between adminis-
tration of the pretest and the pésttést may have had an effect
upon the posttest scores.
| bo The vesults obtained may have been influenced by
the normal maturation of the students from the time of the
pretest to the positesto

Co :The_studenis may have become sensitized to the
testing instrument by thelr exposure to the pretest which
could account for some increase in understanding as measured
by the posttest.

" do, Further, some students who took the pretest did
not take the posttest and their scores could haée aliered the
findings. | ﬁ

2. Another limitation to this.s£udy may be due to the
}coneep% of statistical regression, or the tendency{of:subjects

to regress toward the mean,

Needmfor‘the-étQQy

With the advent of the principles approach in {eaching
agricultural science to vocational agriculture students, it was

deemed necessary. to develop and evaluate instructional units in



animal nutrition. In formulating this study, a Teview of the
available literature revealed tﬁat the prineipies appreach
and the induetive teaching mode had developed over a peried of
time., Studies dealing with the identifiecation of agricultural
-and. biological principles, instructional unit appraisal utilizing
. the inductive teaching mode; and construction of an evaluative
instrﬁment to measure student uﬁderstanding had ﬁeen completed,

McCormick (1964:191) identified sevexi profit-maximizing
princiélesa In another study by Starling and Bender (1965315)
it wasvfouhd that students whé were ﬁaughf biclogical principles
integrated with-instruction in vocaiiénal agriculture showed
greaﬁér achievement between the ﬁretést and posttest than did.
those»who were only tested and not taught the biological
principles, The mental maturity of those two groups was
| equal, | |

Barker and Bender ( 1967524) using the inductive mode
found there was a signifcant difference in the level of under-
standing between students who were {aught by the inductive

mode. and those taught in the trad;tiohal manner. Those who
wére taughi by the inductive mode obtained the highest scéreé-
on the posttest. The difference waé-statistieally significant
ét the .05 level of confidence.
" An Ohio s?udy by Zurbrick (19713110) using marketing

principles taught by the inductive m_odeQ showed that the use of

~ the instructional materials did, in fact, result in an increase



of student understanding using class means. This increase was
significant at the .05 level, In the same study conducted by
. Zurbrick (1971:110), it was fouﬁd that even more statistically
significani values,were,aéhieved when the percentége increase
‘in.understanding between the.pretest and posttest was used.
The classes in the experimental group exhibited a mean increase
from the pretest to the posttest that was significant at the
<01 level of confidence. |
After a critical review of literature and research,
' Hermenn (1968;58) concluded that research tended to favor 7
discovery learning when coﬁpared to other teaching technigues,
_ In a report of a projeet conducted under the National A
- Défense Education>Act of 1958, the California State Department -
of Education (19633:1) stated that»fhe inductive mode of teaching
- biological principles was selected because it lends itself to
instruction for understanding»aleading to applicaﬁiono
Concerning animal nutrition, Maynard and Loosli (1962:6)
states
Superficially, the rations of man and animals have
little in common since the kinds of food eaten are
so different.  Yet the essential constituents of
these rations; that is, the elements required for
adequate nutrition, are largely the same whatever
the species. The general principles of nutrition
- are identical,
On the basis of the above statement, prior work ﬁsing
the principles approach and the‘iﬁductive mode, and the need

for ihstructional units to teach selected principles of animal



nutrition to ninth and tenth grade vocational agriculture studenfs
in Arizona, the researcher emﬁloyed a national jury of experts
té idenﬁif& seléctéd principles of animal nutrition, develoﬁed 7
instructional units using the inductive teaching mode, énd .
designed an instrument to measuxe sﬁudént undefstanding of the
sélected principles‘of animal nutrition. |

* It should be pointed out that the results of this
study-are not necessarily limited in utility only to.voeational,
agrieultufe insfructioﬁ.inYArizonaa The réSultant instructional
units and the evaluative instrument could be used by agricultural-
educators, with only minor adaptations, nationwide; because they

are baéed upon selected principles.

’Methoé“of-fﬁvesgiééiioﬁ

The general procedures utilized in this study Weré'

designed tos ‘

i, Identify the baéie principles of animal nutrition.

20 Develop the instructional units based, upon the principles
identified in this study.

3. Develop an evaluative iﬁstrument to meésure student
‘understanding of the selected'principles,of animal nutrition,

| 4, Fieldbtest the deve}oped instructional units using the

one-group, pretest-postiest design.
5. Analyze data to determine the relative change in student

understanding of the selected principles of animal nutrition as

measured by pretest and post%est mean correct responses.



Identification of the Principles

The identification of the selected principles of animal
nutrition was considered the focal point of this studyo The
ultimate development of théhinstructional units and the evaluative
instrument hinged upon the selection of the principles of enimal
nntritiono

" The pﬁiﬁcipleé were selected using a foﬂrestep précesso
First; the writer searched the available litératufe and textbocks
and began to synthesize allist'of sfatements dealing with animal
nutrition. The second step iﬁvolVed nenbers of fhe-faculty of
the Depaftmént of Poultry Science, The University of Arizona,
who were asked to review an& evaluate the initial list of state-
ﬁents of animal nutfitigﬁ énd,suggest additiohs<6r deletionsa
The third step was ‘o identify a national jufj of experts to
review an&ivalidate the list of synthesizéd principles. The.
national jury of experts was selected frcm~celleges and
universities with departments of animal science,

Fin&lly a questionnaire coﬁt&ining ﬁheflist of principles '
of‘animal nutrition was mailed to ﬁhé meﬁbefs of the national |
jury of experts for their evaeluation., Members of fhe nétion&l
Jury of experts were asked to rate each prineiple as to its
relative importance. Tbey were asked to rate each principle
on a five point scalep»wi£h “five" as the most essen%ial_aﬁdr

“one"™ as not essential, ’After the questionnaires were returned



to the researcher, those statements that received a mean rating

of-ai-leést “three” were selected for inclusion in this study,

Development of the Instructiomal Units
" The finaliéed list of selected principles oflanimal
nutrition was used in the develoﬁment of the instructional units.
The principles were groupesd by subjéet matter axreas into fivg
instructional units and specific examples were developed to

illustrate each principle and/or group of principles.

; Development of the.Evaiuative Instrument
Once the instructipnai units were developed, the

evaluative instrument was constructed, Sevezal multiple choice

i0

questions consisting of a stem and four distractors were written

for each objective included in each wnit. The Questions were
then randomiéed to develop the evaluative instrument which
sexrved ' as the pre%esi and posttest. The pretest and the posttest

are herein referred toras thg evaluative instrument,

Selection of Pilot Schools

Yocational agriéulture {eachexrs in Arizona who had
received instruction in using the inductive mode of teaching
or who had previously taught using this mode were contacted
to determine ifbthey would pa:iicipaﬁe in the field testing
program. Those teachers who agreed to participate were surveyed

%o determine the approximate starting and ending dates so they



. could receive the evaluative instrument and the instruetional
units at the appropriate time. A list of the teachers and
schools. who participated may be found in Appendix Ho

The stﬁdénts remaiﬁed anonymous and the tests were
ceded by number, The studenis were asked to recoxd ﬁheir'age
and year in high school on the cover page of the evaluative
ihstzumento |

After the instructional units ‘had been taught, using
the inductive mode of teaching;, the postiest administered and
ézadedg the relative change in student undersianding was
caleulated, | | | "
| The research model used in this study to evaluate the
velative effectivenéssAof the instructionzl units'emfleyed
the one-group, pretest-posttest design. Granted,the inherent
problems with the internal validity of this design &s pointed
out by Campbell and Stanley (1963:7) tend to leave some

guestions unanswered.

Defini{icns
In oxder to provide greater clarity for the reader of
this study, the following terms were defined: | |

i,  Animals As it is used in this sfudyo‘animal connoted -

the domestic cattle, horses, poultry, sheep, and swine produced

- on farms and ranches.

2, Basic Principles Seminaxr: A four-day workshop conducted,

as & part of the New Teacher Progvam, by the Depariment of

i1



Agricultural Educatien, The University of Arizona designed_to
e@uip the vecational agriculture instructor with the skill to
utilize the inductive mode of teaching;

3, Change in Student Understandings The relative change in

students® mean correct resyonseéron the pretest and posttest
expressed as a percentage of the pretest score. .

&, Preshmen Gfoups Those students who participated in

the field testing program whe were enrolled in their first
year of a vocational agriculture program,

§, TInduetive Mode of Teaching: The inductive teaching

process involves going irbm the spscific to the genexal,
Instruction begins with obsexrved or described situations that
illus{rate the principle(s) and which should lead students to
eventually discover and state the principle; with assistance
from the instructor. |

6. Jury of Experts: This conpoted & nationwide panel of

selected persoennel in the field of animal nutrition. These:
PEersons weie either teaching or research faculty members, or
extension personnel of Land Grant agricultural éolleges and
univefsitieso

7o Nutriéionz Nutrition is the biolpgical procéss involved
in various chemical and,phyéiological actiﬁities which transform

food elements into body elementso

12
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8. ’Pilot Scﬁoolsx- An Arizona publiec secondary school

having a department of vocational agriculture that agreed

to fielé test the instructionzl units developed in this study.
9, ?fiﬁcigles A fundamental truth, or law of éonduci that

has general application and is a basis‘fer action, It is a -

.generalization based on facts and 6n elements of likeness common

- to & number of situations.

10, érinciplesmAéproaéhz A curriculum in which the content

is based primarily on principles rather than facts and/or
' figures. '
i1, SéieetedAfriﬁcipiess The thirteen prineiples of

animal nutrition used in this study as identified by a2 National
Jury of Experts and ingofporated into the developed instruc-
tional units,

i2, Soﬁhomo%e.érdupé Those students who participated in

this field testing program who were enrolled in their second
year of a vocational agriculture program.

i3.. Vocationai Agﬁiculture Instructors A certificated

teacher employed in a public secondary school in Arizona whose

rrimary funetlon is to teach vocational agriculture.



CHAPTER TI
METHOD OF INVESTIGATTON

The major emphasis of this study was to develop
instructional units dealing éith selected prineiples of animal
nutrition employing the yrinciples épproach and utilizing the
inductive mode of teaching.

The proceduzes,utilized in this study will be reviewed
in relation to: (1) identifiecation of the principles of
animal nutrition; (2) development of instructional units
(3) evaluation of the instructional units; (4) comparison of
the freshien and sorhomore gr@ups;-and (5) analysis of the
evaluative instrument.

Tdentification of the Principles
of Animal Nutrition

The first and foremost area of concern in this study
was the identification of those principles of animalbnutrition
that had'practiéal application to all classes of livestock and
that could be selected as principles by animal nutrition experts,
To sexrve asrthe benchmark, the wri%er~re§iewed the available
literatureiand related material concerning animal nutrition.
A preliminary list of sixty-nine statements relaﬁive to animal
nutrition was synthesized by the writer, then reviewed and
edited by staff members of the Agricultural Education Department,

i
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Thé‘University of Arizona. They were asked to respend on a
scale of "five” to "one" as to the relative importance of the
prineipieso A copy of the list of principles and rating scale
may be found in Appendix Ao .

| As an additional source of information a peisonal
interview was conducted with the Head of the Poultry Seieﬁce
Department in the College of Agriculture, The University of
Arizona. This interview served to acquaint that faculty
nember with the ijectives of the study ahd‘to solicit his

. assistance in selecting principles.ef animal nutritien.

The list of sixty-nine statements was thén reviewed
and revised by staff membérs and the Head of the Pouliry Seieﬁee
Departﬁentp The_Univéréity of Arizonéo Their additions,
deietionsD and chénges were synthesized into a list of twenty
'statements that was sent to a national jury ofAexperts for
verification., Copies of the list of statements, the rating
Asealesp'the lettex usédo and the questionnaire may be found
in Appendices A, B, C, D, and E of this study. |

A national jury of experts was selected from depaxrtments
Qf Animal Science at land Grant Colleges and Universities
| throughout the United States. A two-part ques’cionﬁaire was
developed and sent to each person‘seleéteda Part One which
contained the twenty revised principle statements asked the

respondents if each met the criterion of a principle. Space



was provided for'additional principles to be added by each
member of the national jury of experﬁsQ _

Part Two.sélicitéd reaction from the members of the
national jury of experts to rate the importance of each
principle on a five poiht scale for high séhool freshmen and
sophomore students enrolle@ in voc&tionai agriculiure programs.
The scale used in the questionnaire ranged from “five" to
"ohe” as followss -

5 < Méét esséntial

4 - Essential

3 - Somewhat essential
2 - Least essential

1 - Not essential

Twenty-three questionnaires were sent to the national
Juxy of experts., Twenty qﬁestionnéires were returﬁed to the
ﬁfitero This represents a response of 87 percent. One 6f the
twenty respﬁndents did not rate the principles as he was a
microbioclogist working oniy wiih rumen microorganism research
and did not feel qualified to make the judgmenis solieited on
the questionnaire. After three weeks, a follow-up letter was
| sent to the three members of the national Jury of expexrts who
had not responded;' Those three quesﬁionnaires'were never
- received. !
| As soon aé the twenty questionnaires were received by

the writer, the resulis were tabulated and recorded., Those

16
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principles receiving a composite mean score of “three oxr above"

were selécted for use in this study;

Development of Instructional Units

After the principles>6f animal nutrition were identified;
the development of the instrucfibnal units,baséd uﬁon the
iﬁductive modé of teaching was iﬁitiatedo VThe selected principles
were reviewed by the writer and the Head of thé Departmeﬁt of
Agrieﬁlﬁural Education; The University of Arizona and groupsd
in‘the light of their cemmonaliﬁies; The titles of ﬁhe'
instructional units are shown in Chapter III of this study.

The instructional units were prepared using speeifie
examples that illustrated the principle in whole or in paxrt.

The instructional units were prepéred;, with effert made, to
adapt the teéhnical information to the level of high school
student’s comprehension. The units were so developed that the
student could make practical appliéa%ion of the information
‘contained therein. |
| The design of the instructional units was as followss
I, Unit Title |

I, Unit Objecfiveé

IIT. Introduqﬁion ‘ } _

Iv, Teaching;Learning Activities (Educational Experienees)

V. Association of Examples |

VI, Arxxiving at the Principle
VII, Student Activities
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I, Unit Titles Fach inmstructional unit was titled by
identifying the major idea(s) presented by the principles
included in the specific-unit; ,

II, Unit Objectivess Each instructional unit included

educational objectives that were written in performance terms.

IIT. Introductions Technigues for introducing each unit

were suggested so as to appeal té the students and "build a
 case for learning." The introduction was designed to be part:
ofg and not paxt from}'the suggested examples.

IV, Educational Experiences; Examples were suggested -

in each instructional vnit to assist in developing a fullex

understanding of each principle included in the unit, Each
exém?ie built upon the‘previbus exémpleg and ideas brought
about by each example progressed from the simple {o the more
complex.

V. Association of Examples: Technigues were suggeSted

so that the conclusions could be grouped Yo show the relationships
between the examples and to assist the students in arviving
at generalizations common to all exampleso

VI, Arriving at the ?rincipless This section of the

instruetional units was desighed so the students could arrive
at & definition of each specifié principle,

VII. Student Activities: The final section of each unit

- was devoted to suggested student activities designed to help "fix™

the understanding of the principie in the student’s mind. These
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student activities were designed to test student understanding
of the selected principles 6f animal nutrition and pﬁovide for
the practical application of the recently acquired kﬁoﬁledgeo
In summary; the selected principles of animal nutrition

ineluded in each unit were based upon their commonalities and
the coneepts conveyed. Every effort was made to utilize examples
and jdeas that were practical and specific to théArespective
principles, The principles inecluded in each unit were thoser
identified by the national jury of expef%s as principles of

' animal mutrition, A complete set of the instruetional.units
and their tramnsparency masters are on file in the Department of

Agricultural Education; The University of Arizona, Tucson.

Evaluation of the Instructional Units

As a means of evaluating the effectiveness of the
finstrﬁctional units by assessiﬁg the relative change in student
understanding of the selected principles of animal nutrition
the one-group pretest-posttest design was utilized and can be
1llustrated as follows: ’

| 01 : X ‘.02
wheres
01 a2 pfetest
X = treatment
0, = pos%test
The above désign has certain inherent threats to internal
validity as discussed in Campbell and Stanley (1963:7). -
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Evaluation of'ﬁhe instructional units was done by
assessing the relative change in student understanding. A
_siXesﬁep apprbach was féllowed; ineluding (i) deﬁeloping the
evaluative instrument, (2) selecting the pilot schools,

(3) pretesting the vocational agriculture students in the

/

pilot schools, (&) using the developed instructional units,

~ (5) posttesting the vocational agriculture students in the

pilot schools, and finally (6) analyzing the data.

Developing the Evaluative Instrument

Once the principles of animal nutrition had been
‘selected and the instructional units developed, the next step
involved was to develop an evaluative instrumenﬁ that objectively
measured student understanding of the selected priaciples of
animal nutrition.

The evaluative instrument was developed based upon the
specified educaﬁional objectives contained in each of the
instructional units,

It was decided to develop an evaluative instrument
consisting of multiple choice questions consisting of a stem
and four responses. In an Ohio study, McCérmickv(196bs61)
used such an instrument to evaluate instructional units dealing
with profit méximizing prinéiplesD

A need arose to establish'the acceptable criterion 106 .
determine the reliability of the evaluative instrument. In

discussion with staff members of the Depariment of Agricultural
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Education, The University of Arizona; it was vevealed that mo

established criterion of acceptance was available, It was

concluded frcm'research done by the department; however; that

evaluative instruments with reliability coefficlents ef7980

| were acceptable. | |
| it was agreed.upon by the researcher and the staffr

of the Department of Agricultural-Educationg The University

of Arizona that the criterion of acceptable reliability for

the developed evalﬁative instrument be as followss

085 = 64 : Low
065 < ;74 Medium
75 = 84  High
085 = Above Extremely High

A series of miltiple choice questions dealing with each
objective; and consisting of a stem or direct question and four
distraetbrs; cne of which ﬁas the mest correét9 was developed.
The questiéns were placed on note cards and categorized relative
to the objective that each attempted to test. Duplicate
questions; those that ﬁere not specific; ambiguous éﬁestionsg
and qusestions that tended to answer other questions wére
eliminated {hrough the précesé of face validity evaluation.
Through this process also, the total number.of quéstions per
objective, and distribution of correct respénses were balanced.

| Finally, these questions that ﬁere deemed to measuvre

understanding of the prineiples invelved, that could be understood
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by high sehoél freshmen and sophomofes; and that tested only

one objective were rahdoﬁized ahd typed into test form; The
evalvative instrument was then reviewed by the writer and the
staff members of the Agricultural Education Departmemt?rThe‘
ﬁniVersityvof Avrizona., Prior to actuai use in the field testing
program, the evaluative instrument was pilot tested in a sophomoré
vocational agriculture class at Baboquivari High Schbol in Sellsg
Arizona. The purpose of this field testing was to assist the
researcher in eliminating ambiguous questions and to help

' maximize claxrity of the questiénsQ QuestioﬁsAlaeking clarity

or that were misiﬁterpreted were discarded following this pilb%f
testingg NeitherAthe questions nor the %esi rages were numbered’
so0 that they could be zandomized and thus reduce the probability
that students sitting next to each other would have tes{s that
were assembled aiikeo The'final draft of the evaluative inéﬁrﬁment
consisting of 59 Questions was prepared for use as both the
pretest and the posttest. '

The evaluative instrﬁment contained a cover page of
instructions and an example. Srace was also providedvf@r
recording the students® identification nunbexr, age, and grade
in high school. A copy of the evaluative instrument with the

correct answers may be found in Appendix Go.

Selecting the Pilot Schools
A letter was sent to those vocational agriculture

4nstructors in Arizona who had previously used the inductive
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mode of teaching or had been exposed to the inductive node of
,teaehing.through the Basic Principles Seminaﬁ; Thiéiﬁrbééss
did eliminate soﬁe of thevvécational agri¢ulture instructors in
Arizona from participation, but 1t was felt that this delimitation
was necessary due to the design of the developed instructional
units ufilizing'the in&uctive mode of ﬁeaéhingo

Bleven vocational agriculture teachers were selescted
to parﬁicipate in the field testing Programo A list of those
‘teaehers'may be found inrAppendix H of this stu&&g
Pretesting the Vocational Agriculture Students
‘ in the Pilot Schools

Each instructor who was selected to participate was
asked to supply the researcher with the number of students and
the approximate starting and ending dates for the testing phase '
of the project, This was necessary so that a graduate assistant
at the Department of Agricultural Education, The University of
Arizona could schedule the mailing of essential materials on
' timeg anﬁ in sequence, to carry oul the field testing'programo

| The evaluative instruments were counted and ﬁ&iled V

to each participating vbeational agriculture instructor so
they would arrive at the pilot school one day priox to the
- administration of the mretest. Thils scheduling was done in
cooperation with each instructor and the»ﬂgricultural Edueation

Department, The University of Arizona.
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~ The ‘participating vocational agriculture instructors
assigned each student to be festéd 2 perménant number foxr
identification purposes. The students recordéd the personal
information on the covervﬁag@; priér-té'answering the Questibnsé.‘
 Esch individual instructor had the prerogative of using
thekinséructibnal wnits and evaluative instrument in either &
ninth or tenth grade vocational égriculturé claésa
The students were instructed to read each guestion and
A,Atry t0 answer all questions; even if they had 1o guess, They -
) ﬁere allewed an entire class peried to'eompléte the test.
Upon completion 6f the preteét; the vecational agriculture
teachers returned the evaluative instruments to the Agricultural
Education Department, The University of Arizona for scoring and

coding,

Using the Developed Instructibnal Units

The local instructors began thg insiruc{ien of the
principles of animal nutrition utilizing the deveioped instruc-
tional units the next classApericd foliowing-the administration
of the pretest. The participating voecational agriculture
instructors were asked td-ﬁeach the material in the'same
manner as ofher units that utilized the inductive mede of
teéehingo_ |

The instructional units were designed to be tavght in
sequence in a three to five week uninterrupted block of time.

Some of the units were shorter and therefore could be completed



in less timép,depending upon the instructor and the students,
which accounts for the variance in the scheduled block of time.

A compléte set of the instructional'unifs and accbmpanying :
transparency masters were provided to each of the vocational
agriculiure instructors ﬁho were involved in the testing program.
Posttesting the Vocational Agriculture Students

in the Pilot Schools ‘

Upon conclusion of the instruction, a second set of
- the evaluative instruments was mailed to the participating
' vocational agriculturé instructors according to the previously
.agreed upon schedule, |

Thé posttests were administed the day fellowing the
éonclusidn of the insiruction and were returned to the Department
ofrAgficultﬁzal BEducation, The Univérsity of Arizona for scoring
and coding the data.

Analyzing the Daﬁ&

As soon as elther the pretests or posttests were scored, -
fhe data were recorded on master ceding sheets, The data were
then punched on cards and analyzed at the Computer Center,

The University ovarizonao The scores from the pretests and

the posttests were ranked and paired by thé.compﬁtero The ranked .
scores, the relative change in understanding between the pretests
and posttestsg.and the difference between the freshmen and

séphomore groups were calculated. -
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" Gomparing the Performance .of the Freshmen
’ and Sophomore Groups

In an attémpt tb &etermihe the most apprcpriate grade
level to utilize the develofed instructional units, data from
the freshmen group were 9ompared with data from the sophomore
group. An analysis was made using the difference in mean

correct responses for the posttests of each group.

To determine the effectiveness of the evaluative
| instrument, data collected were subjected to an analysis to
determine the reliability.

As previously discussed; the évaluativerinstrument devel-
oped in this study was used aé 2 pretest and pesttest to caléulate
the relative ahaﬁge in student understanding. Héweverg only
posttest date were used to determine the test reliability qf
the evaluative instrumehtc

The calculated values for the test, including theA
reliability, the mean, and standard deviation will be discussed

in Chapter III of this study..



CHAPTER III
PRESENTATION AND INTERPRETATION OF DATA

The dats as presented and 1ntérpréted'in this chapter
were gathered by various methqu; depending upon the specific
objective of ﬁhé study. ‘?resentation and interpretation of
these data will be discussed as followss (1)videntifie&tion'

" of %he principles of animal nutritions (2) development of the

| instructional unitss (3) evaluation of the instructional units;
(@) comparison of the performanée of the freshmen and sophonore
groups, and (5) analysis of the evaluative instrument.

Tdentification of the Prineiples
of Animal Nutrition

Table 1 shows the Response Frequency and Composite
Mean Ratings on Twenty Sta{emehts by'the National Jury of
Experts. |

As can be seen in Table 1, éoﬁp@site mean ratings of
the resﬁonses of the nationalvjury.of'expexts ranged from &
'1dﬁ of 1.26 to a high of Qo?9; Thelnumﬁer of "yes"™ responses
for principle number "one" with a 4.79 composite mean rating
' was-niﬂete@no Principle number "seventéen" received enly two
“"yes” responses and a composite mean rating of 1.26, As
predetermined in the design of this stud&? those principles

receiving & eomposité mean rating of 3.0 or greater were

27
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Table 1. Response Frequency and Gémpbsite Mean Ratings
on Twenty Statements by the National Jury of Experts (N=19)

Composite

Principle Number of Experts Responding Mean '
Numbgr Yes No Rating
1 i9 0 4,79
2 i8 i 4,57
3 7 12 2,00

B 19 0 4,63
-5 i6 3 3.57
6 19 0 b .26
7 17 2 3084
8 6 13 2,05
) i9 -0 k.52
io io 0 L.63
i1 i7 2 3.89
12 18 1 42
13 i5 b 3005
iy 7 i2 - '2042
15 13 2,63
16 9 10 2.55
17 2 i7 1.26
18 16 3 3484
19 i5 L 3.45
20 7 12 2,31




29

éelected for inclusion in this studyo,'Based upon this criterionp
thirteen principles were selected for fimal inclusion in this
study. The wording of prineiple number “ten" on the question;
naixve was altered by the national jury of experts xégarding
the protein, vitamin, and mineral allowance for pregnant fem&iesu i
Fourteen of the.respéndents svggested that fhe wording of the
prineiple reflect those requirements in the fregnant female.
Based upon the responses of the national jury of expertsg that -
principles was reworded and is shown as principle number
vthirteen" on page 30 of this studyo-
The principles selected for inclusion iﬁ this study were

listed in their final form as followss

i.. Peed 4in thé form of balanced rations, supplies nutrients
which ean be used to bulld and renew the components of the body
and té form its products.

2. Feedstuffs vary in nutrient and enexgy values;

3, "The nutrient and energy requiiements of an animal vary
with size, activity, production demaﬁdsQ and environment.

L, A younger animal has more critical nutritive requifementsr
for proteins, minerals, and vitamins than do older animals.

5. . The protein &llowgnceg'regardless of age or system of
production, should be ample to replace the daily breakdewn of

the body tissues, as well as providé for growth and production.
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6. After the nutrient needs for bodf maiﬁtenance have been
met, any surplus nutrients may be used for reproduction, growth,
.or production, -

7. Nutrients can be’élassified into six general classess
protéinsg fats (lipids), carbohydrates, vitamihsD minerals, and
vaters | |

8. Proteins aré essential for building tissue; carbohydrates
produce energy and heat; and fats provide fatty acids and energy.

9. Animals can be classified digestively as either ruminants
or non-ruminants. : |

10. Young animals and nonogastric animals require a more
concentrated raiion than do older animals and ruminants,

il. Before feed c&ﬁ be absorbed from.the-digestive‘system
and utilizged ﬁy the animal, it must undergo extensive ?h&sieal
and chemical chahgeso.

12, The benefit an animal derives from its feéd is dependent
upoh the preparation of feedstuffsW energy content of the feed,
and the ability of the animal to utiiize the feed,

13, Pregnant females have more eritical nutritive require-
ments for prdteinU vitamins, and minerals than do non=-pregnant

females.

Development of the Instructional Units

The selected principles were grouped into five instructional
units and titled as follows: (1) Function of Feeds; (2) The

Digestion of Feed; (3) Nutrients and Their Functions (4) Nutrient
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and Enérgy Requirements of Livestock, and (5) Utilization of
Feeds by Livestock.

The selected principles of animal nutrition associated
with each instructional unit are listed belows

Unit I, "Function of Feeds,” contained the following:

1. Feed in the form of balanced rations, supplies nutrients
which can be used to build and renew the components of the body
and to form its products. |

2, _After the nutrient needs for body maintenance have been .
; met, aﬁy surplus nutrients may be used for reprodue%iono growth,
or production.

Unit IT, "The Digestion of Feed," incorpoxateds

1. Animals éan be classified digestively as either ruminants
or non;ruminantso

2; Young animals and monogastric animals’require a2 more
concehtratgd ration than do older animals.and runinants.

3. A younger animal has more critical nutritive requirements
for proteins, minerals, and vitamins than dq older animals.

L4, Pregnant feméles have more éritical nutritive requirements
for proteins, minerals, and,vitaminé than do nonapregnant females,

Unit III entitled "Nutrients and Their Function" included
the following principlesk

1. Nutrients can be classified into six general classess
proteins, fats (1lipids), carbohydrates, vitamins, minerals, and -

water,



2, Proteins are essential for building tissue, carbohydraﬁes'
preduce energy and heatg and fats providé fatty acids and energye
3s  The protein allowance, regardless of age or.system of,.
pr@duction; should be émple to replacé the daily breakdown of
body tissues, as well as provide for growth and production.
._ “Nutrient and Eﬁergy Requirements of Livestock" was -
Unit»IV and iheorporated.the‘following prineiples ef nutrition:
1. Feedstuffs vary in nutrient and energy‘ﬁalueso
2. The nutrient and energy requirements of an animal vaxry .
" with size, activity, preduction demands and environménta
Unit V was entitled "Utilization of Feed by Livestock"
and enéempassed the following principless
i, Before feed can be absorbed from the digestive system
and utilized by the énimal9 it must undergo extensive physical
and chemical changes. |
‘2o The bénefit an animal derives from its feed is dependént
upon tﬁe preparation of feedstuffs, energy content of the feed
and the ability of the aniﬁal to utilize the feed,
'Using similarities as a basis for grouping the selectedr

principles, five instructional units wexe developed.

Evaluation of the Instructional Units
AQ & means éf evaluating the effectiveness of the
instruetional units the relative change in student underﬂtan&ingl
was calculated, .Table 2 shows the Mean Correct Respoﬁses on the

Pretests and Posttesis, Difference in Mean Correct Responses,
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and Percent Change in Student Un&ers%anding of the Principles

of Animal Nutritiﬁno

. Table 2. Mean Correct Responses on the Pretests and
Posttests, Difference in Mean Correct Responses and Percent
Change in Student Understanding of the Principles of Animal
Futrition (N=187)

Mean Mean ' Difference Per Cent
Correct Correct in Mean Change in
~Responses Responses Correct Student ,
Pretests . Posttests Responses ~ = = Undevstanding {-=value
22.,253 29,834 7,481 - 33.4 oL Qokh2.

£ 221,960 indicates significance at the .05 level with 186 af

It will be neted thaﬁ the-mean cérrect responses on the
pretests was 2202539 while the mean correct responsésvon the
posttesié was 29.83% . This represents a difference in mean
gorrect responses of 7.481, _ '

When the scores were grouped together the‘overallvcﬁange
in understanding between the pretest and the postiest was an
iner@aéa of 33.4 percent. The 33.4 percent imcrease in under-
st&hdihg b@i?een the pretest and posttest for the freshmen and
sophomore students combined resulted in a t-value éf 9442 with
186 degrees of freedom. This t-value was significant at the
005 level of confidence., In fact, thé t=value was-signifiéant
at the 01 level of confidence., Based upon.theée findings,
hyﬁathesis number “one,”™ which stated thats “there will be

no statistically significant difference in student understandiﬁg _
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of the selected prineiples of ‘animal nutrition between a pretest

and posttest using the developed instructional units,” wes

2
i

rejected,

and Sepvhomore Groups

Table 3 shows the Mean Corxrect Responses on the Pretests
and Posttests, and the Percent Change in Mean Gorrect'ﬁésponses
for the Freshmen and Sophomore Groups.

Table 3; Mean Correct Responses en the Pretests and

Postiests, and the Percent Change in Mean Correct Responses
for the Freshmen and Sophomore Groups (N=i87) .. .

Mean Mean Difference ‘Per Gent

Correct Correct in Mean ~ Change in
_ Responses Responses Coerxect Mean Correct
Group Pretests’_ © Posttests* Responses Responses
Freshmen 22,01 27,50 5,50 24,98

.8Bophomore 22,66 29,93 . 727 .. .. 32,08

#Calculated t-value = 362 |
+ 221,960 indicates significance at the .05 level with 185 af

As shoﬁn in TablelBQ'ﬁhe‘mean coxrect responses on the
pretests for the freshmen gfoup were 22,01 while the sophomore
group mean correct responses on the pretests were 22,66, This
table also reveals thé posttest mean correct responses of 27.51
for thé freshmen group and 29.93 for the sophomore group. Thé

differences in mean correct responses between the pretests and -
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the posttests wefe 5.50 for the freshmen gfoup and 7.27 for the
séphomore group, When the pereent'increase between the pretest.
and posttest was calculated for each class, the freshmen group
increaéed 24,98 percent and the sophomoﬁe group increase was

32,08 percehﬁo Statistical analysis of the mean correct responses
| on the posttests resulted in a t-value of .362 with 185 degrees

of freedomo. In oxrder to be a>sﬁatistieally significant difference,
at the .05 level of confidence, a t-value of 1.960 or greater

was required. Thexrefore, null hypothesis number “two" which

" stateds "there will be mo statistically significant diffevence

§n the change in student understanding between the freshmen and
sophomore groups as measured by a eomparisoh of posttest'meén
correc{ responses" was accepted,

@)

'Analysis of the Evaluative Instrumeﬁt

Asg an outgrowth of the original research project, data
became available whereby the evaluative instrument used in this
study could be analyzed ‘o détermine test reliabilify0 Although
this was not part of the original study and not included as a
specific objective, the reliability and standard deviation of the
evaluative instfument Was deteﬁmiﬁedo Table 4‘presents the
" Mean Correct Responses, Standard Deviation and Test Reliability
of the Evaluative Instrument on Principles of Animal Nufritiono

When the evaluative iﬁstrumenﬁ vas used as-a posttest,
the reliability was .81, with a mean of 28.82 and standard.

deviation 8,16,
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Based upon the eriterion estabiished in Chapter II
of this study it was considered that a test with an overall
reliability coefficient of .81 may be interpreted as an acceptable
evaluative instrument for this study.

Table 4, HMHean Correct Responses, Standard Deviation and

Test Reliability of the Evaluative Instrument on Principles of
Animal Nutrition (N=187) .

Mean ' :
: Coxrect - .. Standard ‘ Test :
Test : Responses - Deviation Reliability
Postiest 28,82 8,16 .81 .

In summary, there was a significant increase in student
un&erstanding of selected prineiples of animal nutrition
between a pretest and posttest by freshmen and sophoﬁore
vocational agriculture students when taught by the inductive
mede using the develeped instructicnal units; However, there
was no statisticélly significant difference between the increase
in understanding of tﬁe freshmen group and the sophomore group
when calculated separately; Hypothesis number "one” in this
study was rejected as stated in the}null form, énd hypothesis
number "two® was accepted as a result of the data derived
from this study. The evaluative instrument developed as a

result of this study possessed a test reliability of .81,



GHAPTER IV

SUMMARY OF FINDINGS, CONCLUSIONS;
AND RECOMMENDATIONS
This chapter deals with the summary of findings,
conclusions, and recommendations based upon the findings of
this study.

Statement of the Problem
The.prgblém undertaken in this étqdy was the development
and evaluation of instructional units dealing with selected
principles'of animal nutrition to be taught to students enrolléd

in ninth and tenth grade vocational agriculture classes.

Speeific Objeciiﬁés

In an effort to.solve the aforementioned problem0 the
following objectives were identifieds | '

‘1, To identify the prineciples of animal mutrition which
should be taught to ninthband ténth gradé students enrolléd
in voeational agriculture.

'26 To develop instructional units based wpon the selected
principles of animal nuﬁriti§n utilizing the inductive mode of
teaching, ‘

3. To evaluate fhe instructional units by measuring the

relative change in student understaﬁding of the selected

37
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princibles of animal nutrition prior to and following instruction
by local voeatlional agriculture instructors,

b, To eémpére the relative.éhangé.in student understanding
between the pretest amd posttest mean correct responses of the

freshmen and sophomore groups in this study.

Method of Inveétigatien

The general procedures utilized in this study were

designed tos

1, Identify the tesic principles of animal mutrition,

2o, Develop the igsﬁructi@nal units based upon the prineiples
identified in this study,

'3,  Develop an evaluative instﬁument_to neasure student
understgnding of the selected principles'of animal nuiiitiona

b, Pield test the developed instructional unitsrﬁsing the
eneegroupg pretestwposttesb design,

5. Analyze data to determine the relative change in student
understanding of the selected principles of animal’nutfition

between the pretest and posttest.

Summaxy of Findings

The summary of the findings from this study will be
reviewed in relation to the specific objectives of the study
&nd\ﬁill be reported objec%ive by objective using the para-
phrased objectives as headings. Those headings are: (1) iden-

+tification of the principless (2) development of the instructional
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unitss (3) evaluation of the instructiomal units, and (&) com-

rarison of freshmen and sophomore groups.

Tdentification of the Principles |
i, Thirteen principles of animal nmutrition received a
' composite mean rating of 3.0 or greater from P&rtvII of ﬁhe
questionnaire and were selected for inclusion in this study.
2, One of the thirteen principles was reworded om the

recommendation of the natiomal jury of experts.

Development of the Instructional Units
Five instructional units were developed and titled as
follows%
i1, Punction of Feeds
2. The Digestion of Feed
3, Nutrients and Theixr Function
4, Rutrient and Energy Requirements of Livesteck .

‘50 Utilization of Feed by Livestock

Evaluation of the Instructional Units
‘ 1, The increase in understanding between a pretest and
posttest by all students involved waé 33.4 percent,

2, This was significant at the .05 level of confidence, -
The t-value for the mean increase was 9.442 with 185 degrees

of freedom.
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Comparison'of the Performance of Freshmen
and Sophomore Groups

i, The freshmen students who participated in thé study showed
a 24,98 percent increase in understanding between the pretests
and posttests, _

2. The sophomere students who participated had a 32;08,
pereent increase in undeﬁstanding between the pretests and the
p@sttestso _

3. A comparison of the'performance of the freshmen and
: sophemore groups was not significant at the .05 level of eonfi-

\

dence as measured by a t-test,

Analysis of the Evaluative Instrument
i. An evaluative instrument was developed possessing a

reliability coefficient of .81,

concluéioné
- Based upon the findings presented in this study, the
following conelusions were drawns |
i, The procedures utilized in this study resulted in the
development and evaluation of instructiomal units dealing with
selected principles of animal nutrition.
2. Student understanding of the selected principles
of animal nutrition inereased when taught using the developed
instructional units, | |
3, .The instructional units developed were effeétive as

teaching aids as evidenced by an increase of student understanding



of the selected principles of animal nutrition for high school
freshmen and sophomore students in Ariéona whose vocational
agriculture teachers had experience with the inductive mode
of teaching.

%, The developed instructional units can be used with
approximately equal :eéults with both high school freshmen

and sophomore students enrolled in vocational agriculture.

'Reeomﬁendations
Based upon the findings of this study the author sets
forth the following recommendations: |

i, That the developed instructional units be reviewed,
revised and refined,

2. That the revised instructional units bz pudblished
and made available to vocational 'agrieulture instructors in
Arigzona. ' |

3, That the evaluative instrument developed in this study
be further refined and’tested;

L4, That this study should bs repeated using a:eéntrol
and experimental group design to determine the effect of thé
'pretest on the results,

5, That the developed instructional units be utilized
in the first two years of wvocational agricultural instruction

in Arizona,

By



APPENDIX A

TENTATIVE PRINCIPLES OF ANIMAL NUTRITION AND
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12,
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Tentativé Principles 6f Animél Nﬁﬁritien

Food must supply nutrients which can be used to build and
renew the components of the body and to form its product.

Piants store and ﬁnimals dissipate energy.

It takes more pounds of roughage than of concentrates to
produce the nutrients required for a unit of production.

As a crop matures, the percent protein and moisture decreases,
and the percent carbohydrate and fiber increases.

The higher the percent of lignin of a feed the lowexr the
digestibility. (Ruminants can digest some lignin.)

The nutritional content of a feed tends to increase with
the increase in percent dry matter.

The feed requirements of animals vary with the species’
ability to synthesige nutrients, either themselves or with
aid of symbiotie organisms, and the species’ characteristic
ability to digest and extract the necessary nutrients.

The-feéd requirements'for maintenance of an animal varies
with animal size, activity, and environment,

As an animal grows to maturity, the required carbohydrate .
perecent increases,

AS an animal grows to maturity, the required protein

percent decreases,

As an animal grows to maturity, the ability to handle
bulky feed increases,

When an animal does not receive a balanced ration over a -
period, any production of the animal will suffer first. :
If still not rectified, normal maintenance will be affected

and the animal’s body will begin to deteriorate.

The protein needs are greates:i for young animals and
lactating, gestating females.

The protein allowance, regardless of age or system of

~ production, should be ample to replace the daily breakdown

of the tissues of the body as well as to provide for the
growth of hair, horns, hoofs, and tissue.,



is.

16,
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18,

19,
20,

21,

22,

23,
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25,

26,
27,
28,
29,

30

A younger animal has more critical nutritive reguirements
for proteins, minerals, and vitamiﬂs than do older animals,

The first and most important: function of feede is that of
meeting the maintenance needso

After the energy needs for body maintenance have been met,
any surplus enexgy may be used for growih or production.
. 1

Feed accounts for the largest cost item in production
of domestic livestock.

Cost per unit of production decrezses as production increases..

Minerals are essentlal for bones, blood, heart, and normal
digestion.

Protein supplement from plant and/or animal origin increases
protein content of a ration when fed in conjunction with
the xation.

Mineral_supplements should be fed when the daily ration does
not meet the minimum daily reguirement of minerals. .

Nutrient requirements increase with increased production.

Nutrients are divided into six classes: carbohydrates,
fats, proteins, minerals, vitamins, and water,

'Carbohydiates produce heat and energy.

Proteins are essential for muscles, internal organs, and
outer covering. '

Animals can be classified digestively as either ruminants
or non-ruminants,

Enexrgy requirements of animals are expressed as caloxies
which include apparent digestible energy (DE)p metabolizable
energy (ME), and net energy (NE).

A particular animal’s need for both plant and animal protein
is inversely proportional to the length of the digestive
tract.

As the length of the digestive system increases, the
utilization of roughages increases, and concentrated food
requirements decreases
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37. .

38,

39.

50,

bi,

L2,

b3,

by

To maximize profits, animals must be fed the most economical
ration even if rate of production is less than with the
most expensive ration (MC = MR).

The more succulent a feedstuff, the less is the water inta?e
requirement for a given animalo

Environmental conditions affect nutritive requirements and

‘resultant production.

Animal health is directly proportionate to utilization
of foodstuffs,

An animal’s nutritive requirement is propcrtionate <o the
demands made of the animal,

Feeds, in the form of balanced rations, are necessary for
proper maintenance, production, and reproduction of livestock.

One of the primary sources of food nutrients for animals
is plants, whether growing naturally or through cultivation.

Before food can be absorbed from the digestive tract and
utilized by the animal, it must undergo extensive chemical

‘and physical changes to make it water soluble.

The method of prevaring common feedstuffs is determined by
the cost of preparation, the availability of Teedstuifs,

the ability of various animals to utilize the feed dépending
upon the type of digestive system they possess, and the
palatability of the feed.

The general nutrient requirements of common domestic farm
animals are, in most cases, determined by analysis and are
available to producers. (students)

The benefit an animal derivas from its food is dependent
upon the composition, the nutritive value of the food, and
the abllity of an animal to utilize this food.

Vater is the major constituent of all living cells; it
influences the effect of temperature on living organisms,
it acts as a solvent for most food substances, and it is a
medium for ionization.

Nearly all feeds have tags attached which indicate the
content and composition of the feed.
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46,
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48,
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" digestive processes prior to nutrient absorption,

50,

51,

550
560

58,

There is no method by which exact amounts of & feedstuff
in a formula can be accurately determined, therefore,

;reﬁutable ranufacturers and dealers are recommended.

The factors of digestion are mechanical, secretory, chemical,
and microbiological,. ' A

Most of the chemical changes occurring in the digestive
processes are brought about by the action of enzymes.

Animals have mechanisms by which they get feed into the
mouth, through the esophagus to the stomach, and into the
intestines.

Fibrous, bulky feeds mus{ be delayed in the digestive
scheme and undergo soaking and fermentationp prior to
digestion in the stomacho

Food nutrlenis and waste products are separated by the

Fats are principally absoxrbed by the lymph, in the form
of fatty acids and glycerolo

Protein and caxbohydrate digestion preducts, water, and
inorganic salts are absorbad largely by the blood.

Pioteins axre absorbed in the form of arino acids and
peptides, through the portal blood system. -

Carbohydrates are absorbed as monoesascharides and lowexr
(shoxt ehain) fatty acids,

As the percent roughage in a raﬁion increases, the salt
requirenent increases,

Salt ¢an serve as & earrier vehiecle for oiﬁ@r Teed additives.

A &efieiency of salt over a'long'periad of time lowers
efficliency of protein utllizatienp accompanied by fatigue

. and production losseso

The more animals depend upon roughage rather than concentrates

in their rations, the greater their need for salt and the
greater their consumption if given voluntary access to it,

A1l farm‘animals have been found to have a high tolerance

for salt, just so they do not get excessive amounts in
their feed all at once, especially not after having been
starved for salt for some time previously.
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60,

61,
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67,

68,

69,
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Protein supplements of animal origin and very finely ground'
feeds are unpalatable to animals.

‘The manner in which animals are started and kept on feed is

important for good resulis. Once started on feed, they
canmnot be limited or ehanged rapidly without losses in
welght and economy of gain.

Feed additiveéo such as hormones and supplements, tend
to increase efficiency of production and rate of production.

Young growing animals need & higher proportion of vitamins
and minexrals in their raticns than do mature animals,

Young growing animals require less feed for each pound of
gain than do mature animals,

The longer an animal is kept on feed, the more expensive
are the gains.

. Gestating females must bé fed rations that meet the

requirements of maintenanece and their owm growth, as well
as the needs of the fetus,

~ Protein requirements are higher for production than for

maintenance.

The proper feed additives, when needed, will increase
production per unit and reduce cost of preductiocn,.

Vitamins are require& by animals in only small amountis,
but a deficiency of vitamins is manifestied by altered
appearance and/or function of the animal,

Minerals contribute to the structure of an anina19 FAY=
ticularly bones and/or teeth, aid in muscular activities,
aid in reproductive processes, and in lactation and egg

production.
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Rating Seale for Selecting Principles of Animal Nutrition

for Inclusion in a Z2-Year Core Curriculum

5 as the most essential to 1 as net essential,
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SECOND DRAFT OF TENTATIVE PRINCIPLES OF
ANIMAL NUTRITION AND RATING SCALE
FOR SELECTING PRINCIPLES
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Second Draft of Tentative Principles
of Animal Nutrition

i, Feed must su?ply nutrients which can be used to build and
renew the components of the body and to form its products.

2, It takes more pounds of rouvghage than of concentrates to
produce the nutrients required for a unit of preduction.

3. The higher %he percent of lignin in a feed, the lower the
digestibility.

L, The nutriticnal content of a feed tends to increase with
the increase in percent dry matter,

5. The feed requirements for maintenance of an animal vary
with animal size, activity, system of production, and
environment,

6. As an animal grows to maturity, the required carbohydrate
percent increases, the required protein percent decreases,
and its ability to handle bulky feeds inereases.

7. VWhen an animal does not receive a balanced ration over a
" period of {ime, production of the animal will suffer first,
next, normzl maintenance will be affected and the animal's
body will begin to deteriorate.

8, The protein allowance regardless of age or system of production,
should be ample to replace the daily breakdown of the tissues
of the body as well as to mrovide for growth of covering,
hoofs, horns, nails, and tissue.

9. A younger animal has moré critical nutritive requirements
for proteins, minerals, and vitamins than do older animals.,

10, After the energy needs. for body maintenance have been met,
any surplus energy may be used for grouﬁhg productiong ox
reproduction. ,

ii. Nutrient supplements should be fed when the daily ration
does not meet the minimum daily requirement for essential
“nutrients,

12, Nutrients can be classified into six general'cléséesz
carbohydrates, fats, proteinsp minerals, vi‘tamins9 and
water. _

i3: Nutrient requirements increase with increased produptiona
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iy, Proteins are essential for building fiséueg carbohydrates
produce energy and heat, and fats provide fatty acids
and choline,

15, Animals can be classified digestively as either ruminants
: or noneruminantso

16. As the length of the digestive system increases, the
utilization of roughages increases, and concentrated feed
requirements decrease,

17. To maximize profits, animals must be fed the most economical
- xration even if rate of production is less than with the
most expensive ration (MC=MR),

18, Feeds, in the form of balanced rations, are necessary for
proper maintenance, production, and reproduction of livestoeck,

19. One of the primary sources of food nutrients for animals
: is plants, whether growing naturally or under cultivation.

20, Before food can be absorbed from the digestive tract and
utilized by an animal, it must undergo extensive chemiecal
and physical changes to make it water soluble,

2i. The preparation of common feedstuffs is determined by the
cost of preparation, the availability of feedstuffs, the
ability of various animals to utilize the feed depending
upon the type of digestive system, and the palatability
of the feed. : ’

22, The benefit an animal derives from its feed is depsndent
upon the composition, the nutritive value of the feed, and
the ability of the animal to utilize this feed,

23, As the percent roughage increases in a ration, the greater'
is an animal’s need for salt,

24, A salt deficlency over an extended period of time‘lowers
an-animal’s efficiency of feed utiliza%ione accompanied by
losses in production. :

25, Once an animal is started on feed, they should not be limited
or changed drastically cx rapidly without suffering losses
in weight and economy of gainm

26, Feed additives, such as hormones or supplemsnts, tend to
increase efficliency. of production and rate of production.



27,

28,

29,

30,

Young growing animals need a higher proportion of vitamins
and minerals in their rations than do mature animels,

As an animal grows to maturity, efficiency of production
decreases.

Protein requirements are higher for production than for
maintenance,

The proper feed additives, when needed, will increase
production per unit and reduce cost per unit of preduetion.



Rating Scale for Selecting Principles of Animal
Nutrition Tor Inciusion in a Two-Yesaxr Core
Curriculum in Vosational Agriculiure

- Rate 5 as the most essentialg 1 a3 not essential,

1, 5 & 3 2 1 16, 5 b 3
2,05 b 3 2 1 17, 5 & 3
3, 5 4 3 2 1 i8, 5 4 3
4, 5 & 3 2 1 19, 5 & 3
5 5 & 3 2 1 200 5 4 3
6. 5 & 3 2 1 21, 5 & 3
79, 5 & 3 2 1 22, 5 4 3
8, 5 & 3 2 1 23 5 & 3
%% 5 &4 3 2 1 2%, 5 & 3
10, 5 &+ 3 2 1 25, 5 4 3
i, 5 & 3 2 1 26, 5 & 3
12, 5 4 3 2 14 27, 5 4 3
i3, 5 & 3 2 1 28. 5 4 3
ih, 5 & 3 2 1 29, 5 & 3
15, § & 3 2 1 0. 5 4 3
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List of Members of the National Jury
of Animal Nutxition Exverts

Geographie
Name and Address Ares
Dre. Jo K. Loosli, Head
Department of Animal Science
College of Agriculture
Cornell University : Northeast
- Ithaca, New York 14850 (nY)
Dr. Wo Go Merrill
Associate Professor
Dairy Nutrition ,
Cornell Unmiversity . Northeast
Ithaca, New York 14850 (NY)
Dz, Ro He Harms, Chairman
Poultry Science Deparinent
College of Agriculture :
University of Florida _ South
Gainesville, Florida 32601 - (Fla)
Dy, S, P, Marshall, Nutritionist
Department of Dairy Scilence
University of Florida : South
Gainesville, Florida 32601 (Fia)
Dr, Ho A, Henneman
Professor of Animal Husbandry
College of Agriculture. :
Michigan State University Nexrth Central
Fast Lensing, Michigan. 48623 (Mich)
Dr, R. Po Niedermelexr, Chalrman
Department of Dairy Science
College of Agriculture
University of Wisconsin North
Madison, Wisconsin 53706 (¥Wise)

Mro. B, K. Faulkner

Assistant Professor

Division of Animal Seisnce

College of Agriculture :
University State P, 0, 3354 Noxrthwest
Laramie, Wyoming 82070 : (Wyo)

58

Subjeet
Ares,

Animal

Nutrition

Dairy

Poulixry

Dairy

Physiology

and

" Nutrition

Dairy

Sheep and
Swine



Do As Lo ESPlin

Professor of Sheep
Department of Animal Seience
College of Agriculture
Colorado State University
Fort Collins, Colorado 80521

Dx. Ro E, Moreng, Head
Department of Poultry Scienece
Coloxado State University
Fort Collins, Colorado 80521

Dvo Re Bo Bradfield

Extension Nutritionist

College of Agriculiure Scilence
University of California at Berkeley
Berkeley, California 94720

Dr, R. Co Ewan, Assistant Professor
Swine Hutrition

College of Agriculture

Towa State University

Ames, Iowa 50010

Mro. Jo J. Kiser

Associate Professor of Horses
Department of Animal Science
College of Agriculture

Yowa State Universitly

Ames, Iowa * 50010

Dr. Vo Co Speey

Professor of Swine Nutrition
Depaxrtment of Animal Science
College of Agriculture

Iowa State Universitiy

Ames, Iowa 50010

Dr. L, Ho Brewexr -

Assistant Professor of Ruminant
Nutrition

Department of Animal Science

College of Agriculture

Texas A & M Unlversity

College Station, Texas 77843

Hountain
(Colo)

Mountain
(Colo)

West Coast

(Calif)

Midwest
(Towa)

Midwest
(Towa)

Midwest
(Towa)

South
(Texas)

Sheep

Poulixry

Subject
Matter ,
Specialist
in
Nutrition

Swine.

Hoxrses

Swine

Ruminant



Dro Jo Re Couch .

Professor of Nutrition.
Department of Poultry Science
Texas A & M University
College Station, Texas 77843

Dr, Do XK. Andrews, Poultry Specialist

Department of Animal Science
College of Agriculture
Washington State University
Pullman, Washington 99163

Dro Mo R. Selke

Assoclate Professor

Animal Rutrition

Department of Animal Science
College of Agriculture
University of Arizona
Tueson, Arigona 85721

Dr, Wo Ho Brown

Associate Professor

Animal Nutrition
Depaxrtment of Dairy Selence
Coliege. of Agrieculture
University of Arizona
Tueson, Arizona 85721

Dr. B, L, Reid, Head
Department of Pouliry Seclence
College of Agriculture
University of Arizona

Tucson, Arizona 85721

‘Dr. Jo P, Baker

Assistant Professor
Department of Animal Science
College of Agriculture

- Univexrsity of Kentucky
Lexington, Kentucky 40506

Dro. A. J, Clawscon

Associate Professor

Swine Nutrition

Department of Animal Science
School of Agriculture

North Carolina State University
Raleigh, North Carolina 27607

South
(Texas)

Northwest

(Washington)

Southwest
(Ariz)

Southuest
(Ariz)

Southwest
(Axiz)

Seutheast
(Kentucky)

Southeast
(Noxth
Carolina)

Poultry

Poultry

Hofseg
Sheep,
Swine

Dairy

Poultry

Horses

Swine



Dr, Jo Je MONeil

Associate Professor

Animal Nutrition

Department of Animal Science
School of Agriculture

North Carolinas State University
Raleigh, North Carolina 27607

Dr, F. N, Dickinson -
Assistant Professor of Dairy
College of Agriculiure
University of Massachusetts
Amherst, Massachusetts 01002
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Southeast

(North Animal
Caxrolina) Nutrition

Hast

(Mass) ' Dairy
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THE UNIVERSITY OF ARIZONA

TUCSON, ARIZONA 85721

COLLEGE OF AGRICULTURE

DEPARTMENT OF AGRICULTURAL EDUCATION

April 2, 1969

I an conducting a study to develop Instructional units for
teaching basic principles of animal nutrition to high school
freshmen and sophomore vocational agriculture students utilizing
the inductive teaching process.

By reviewing the relevant literature, and with the assistance
of Dr. B. L. Reid, and other nutritionists at the University
of Arizona, a tentative list of principles of animal nutrition
has been developed. As a basis of understanding in developing
this list, a principle connotes a basic truth applicable to
many specific examples or situations.

I would like to solicit your professional assistance and
judgment as a member of n nationwide jury of experts in the
field of animal nutrition in determining whether the enclosed
statements are, in f~ct, basic principles of animal nutrition.
Furthermore, for those that are identified as principles, please
rate their appropriateness for teaching to high school freshmen
and sophomore students in vocational agriculture.

This rasters degree study is being directed by Dr. Floyd G.
McCormick, Head of the Department of Agricultural Education
at tho University of Arizona.

Please find tho enclosed form and indicate on PART I whether
or not tho statement is a basic principle of animal nutrition
by circling "YEd" or "HO." For those statements that you rate
"Yes," please irileato on PART TI the appropriateness of each
principle for teaching to high school fresnmen and sophomore
vocational agriculture students, A five-point scale ranging
from "Moot Essential"” to "Hot Essential" is provided in

PART II.

60



Page 2
April 2, 1969

If ihare are clbar principles of animal nutrition that you
are famllis.r with, and are not covered, in the enclosed list,
please note those in tho epace provided. A self-addressed,
starspod envelope is enclosed for your convenience.

Thank you for your tine and professional assistance.

Yours truly,

David E, Cox
Graduate Student
Department of Agricultural Education

DEC:jc
Enclosures

cct Dr, B. L. Reid
Dr. F, G. McCormick



APPENDIX E

RATING SCALE FOR THE IDENTIFICATION
AND SELECTION OF BASIC FRINCIPLES
OF ANIMAL NUTRITION TO BE TAUGHT

TO HIGH SCHOOL FRESHMEN AND
SOPHOMORE VOCATIONAL
AGRICULTURE STUDENTS
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Rating Scale fof +the Identifiéation“aﬁdmSélec{ibn

of Basic Principles of Animal Nutxition to Be

Taught to High School Freshmen and Sophomore
' Voc&ﬁional Agricu;ture Students

DIRECTIONS FOR PART Is

Please indicate whether or not the following statemenis are
besic principles of animal nutrition by circling "YES" or
"NO" beside each statement of PART I, Please complete all
statements before proceeding to PART II,

DIRECTIONS FOR PART IT:

For each statement that
you circled "YES® in
PART I, indicating that
the statement is a basie
prineiple of animal
nutrition, please circle
the appropriate number
below to indicate how
essential the principle
is for teaching animal
nutrition to high school
freshmen and sophomors
vocational agriculture
stud@ntsa '

PLEASE USE THE FOLLOWING
SCALE;

5 = Most Essential

4 a'Esaenfial

3 - Somewhat Essential
2 ~‘Least Eséeﬁ%i&l

i = Not Essential

€9



o

Yo

‘A1l beef cattle are black.

All domestic animals require some type of
food nutrients to remain alive.

is the;Statement
- a Principle?

YES NO

YES NO

EXAMPLEs

20

3o

b,

50

Feed, in the form of balanced rations,
supplies nutrients which can be used
to build and renew the components of
the body and to form-its preducts,

Feedstuffs vary in nutrient content
and energy values,

The higher the percent lignin or grude
fiber in a feed, the lower the
digestibility of the feedstuff,

The energy reqﬁirements of an animal
vary with size, aectivity, preduction
demands, and environment. '

4 younger animal has more critical
nutritive requirements for proteins,
‘minerals, and vitamins than do older
animals,

Is the Statement

- & Basic Principle

of Animal Nutrition?

YES NO -
YES NO
TES NO
YES NO
YES® NO

&o 5
&o 5
bo 5§
Co 5
do 5
@ 5



Is the Statement
a Basic Principle

6.

7o

.80

9o

10,
i1,

12,

- of Animel Nutrition?

The protein allowance, regardless of
age or system of production, should

be. ample to replace the daily breakdown
of the body tissues, as well as to
rrovide for growth and production.

After the energy needs for body
malntenance have been met, any surplus
energy may be used for growth,
production, or reprocduction,

Feed additives, such as hormones,
antibiotics, vitamins, minerals,
or supplements, tend to increase
efficiency and rate of production.

Nutrients can be classified into six
general c¢lassess carbohydrates,
protein, fats {lipids), minerals,

vitamins, and water.

Nutrient and energy requiremenis of
animals increase with increased
preduction.

Proteins are essential for building tissue,
caxrbohydrates produce energy and heat,
and fats provide fatty acids and energyo

Animals can be classified digestively as
eithex ruminants oxr nonuruminanzsﬂ :

YES

YES

NO

NO

NO

NO

NO

NO

NO

£o

ho

Jo
ko

1.

$9



Is the Statement
a Basic Principle
of Animal Nutrition?

i3,

14,

15,

16,

17,

Young animals and monogastric animals
require a more concentrated ration =
than do older animals and ruminants.

To maximize profits, animals must be
fed the most economical balanced -
ration, even if rate of production
is less than with the most expensive
ration. ' '

‘The value of a particular protein in

animal nutrition is directly
proportional to its amino acid
structure, :

The ration which has the highest protein
quality is the one which suppllies all.
the essential amino acids in the most
nearly correct proportions.

Palatability of feedstuffs is
proportionate to the total amount
consumed and digested by animals.

Before feeds can be absorbed from the
digestive system and utilized by the
animal, it must undergo extensive
chemical and physical changes.

YES

YES

NO

NO

NO

NO

NO

NO

Mo

o

Po

go

(%N

99.



19, The benefit an animal derives from

its feed is dependent upon the
composition, energy content of
the feed, and the ability of the
animal to utilize the feed,

20, As an animal grows to maturity,

efficiency of production decreases. .

Is the Statement
2 Basic Principle
of Animal Nutrition?

YES NO. So

YES NO to

5 &

5 4

3

3

2
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THE UNIVERSITY OF ARIZONA

TUCSON, ARIZONA 85721

COLLRGE OI- AGRICULTURE

DEPAKTMI-NT OP AGRICULTURAL PUUCATION

April 26, 1969

Approximately three* vot'ka &%0 you received a letter and
a questionnaire :"ron uc re3~.tlvo to the identification
and selectio/i of basic rrincirfeu of anirn.l nutrition
to be tauffht to high rchool >ro&hadn a id sophoi. ore
vocational aprrioultuve studr ntn, Sorso of the question-
naires have been returned as of this date.

I would like to boxin compil.ln” the data from these

various questionnaires and identify those bade principles.
If you ha\*e not ccnpleted the questionnaire, would you
please take c fcK ninutus and do co. If yen havo completed
end returned tho questl.onnairo, pleaso disre”atu this
letter.

Thank you very much for your assistance.

Sincerely yours,

David E, Cox
Graduate Student
Agricultural Education

DEC/jc
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MULTIPLE CHOICE QUESTIONS ON FRINCIPLES
OF ANIMAL NUTRITION
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Mulﬁiple dhoice'@uestiéns.cn Principl&s
‘ of Animal Nutrition

Please check (") the one answer for each guestion
which you think most nearly corxrect. Check only one answer
for each questien. Answer all questions_éven if you have to
guess, Read each question cavefully, then study all ef the
choices before marking your decision. You do not need to sign
FOur name.

EXAMPLE: (L~) Check one
Quéstione In relation to caleiwm-phorphorus
content of feedstuffs; what is
generally true of roughages such
as alfalfa hays
{=a. it is high in P and low in Ca

bo it is high in both P and Ca

¢, it is high in Ca and low in P

do it is low in both Ca and P

e

Please £ill in the fellowing blanks hefore starting.

i, Age o

2., Grade in high school ’ .
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Which of the following animals would be classified
as ruminantsi

a. humans

b, chickens
Jjx* ce cattle

d, horses

Which of the following uses of feed would be the
least important when feeding a pregnant cow that is
also nursing a young calf:

_1/a. growth

b, reproduction
c. production
d# maintenance

In growing feeder pigs, the relative amount of
roughages in the ration as compared to feeder calves

a* equal

be higher
ci# constant
d# lower

Preparation of feedstuffs can alter:
a. nutrient content of feeds
jy' b. digestibility of feeds
c. energy content of feeds
d# all of the above

What is the major body function of proteins? They
serve as:

a. an energy source
L%*b. building block of new tissue

clt a source of digestive enzymes

d* a sourceof heat

In the digestive system of a ruminant, which part
acts as a catch-all for foreign materials:

If a cattle feeder wanted to increase the efficiency
of feed utilization, he would:

a. increase protein content of ration

be increase carbohydrate content of ration
IS Ce use balanced rations

de wuse TDN
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QUESTION:

QUESTION:

QUESTION:

QUESTION:

QUESTION:
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The nutrient and energy requirements of an animal
vary with:

a. size

b. production demands

c# environment

d» all of above

Based upon the chart, which animal would probably
be monogastrie:

fef a,

- B Req/100#

Cc body wt.
D

poly

Q1

B D

A balanced ration:

a. provides equal amounts of roughage and con-
centrate

b, provides the animal with equal amounts of
vitamins and minerals

L% c# provides all the nutrients an animal needs

in 24 hours

d, all of the above

Which one of the following animals have the most
critical need for protein, vitamins and minerals:
a. older ruminant animals
be younger ruminant animals
ix”~c. younger non-ruminant animals
d. older non-ruminant animals

Feeds must undergo physical and chemical changes
because:

nutrients are not supplied in thefeedstuff
nutrients contain high amounts ofdry matter
nutrients are not available in original form
nutrients contain a percentage of non-
digestible protein

pobp

The amount of feed needed by an animal may vary because
of:

a. the enviromment in which the animal is kept

b, the quality of feed

c# the condition of the animal

d

Jb% d. all of the above



QUESTIONS

QUESTIONs

QUESTION:

QUESTIONs

QUESTION:

QUESTION:
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Assuming a feeder pig should have not more than
25% roughage in his daily ration, and you feed him
3 1bs. of feed pexr days if the feed he -consumes
daily contains 1.27 1lbs., of alfalfa hay, the

- roughage content iss

a. too low
iz~ be too high
¢, the wrong kind
d. propex

In genexral, as the moisture content of a feed
decreases, the TDN contents
a. decreases
- b, remains the same

be” Co increases
de. none of the above’

Why does an animal receive less net energy from

a roughage than from a concentrate?
8o, Jless energy is required to digest green
roughages

b. roughages contain less energy than conecen-
trates

IZ ¢, more energy is required to digest roughages

less energy is vequired to digest roughages

Nutrients are used by the animal tos

&. supply energy Tor maintenance and production
bo  build and renew components of the body
¢, Torm products of the animal’s bedy -

pe” 6o all of the above

Monogastric animals require rations that eontain
feedstuffs high in:

a&o fats -

bo 0ils

Q26 Droteins

‘de lipids

Based upon the table, which feedstuff contains the

highest nutrient value: , : Digo
a, alfalfa hay Feedstuff TDN % protein

1z~ b corn, no. 1 alfalfa hay 50.7 10.9

¢., ocats corn, no. 1 81.9 6.9

do grain sorghum  oats 70.1 9ol

grain sorghum 79,9 8,8




QUESTION

QUESTION:

QUESTIONs

QUESTION:

QUESTION:

- QUESTION:

QUESTIONS

Which of the following is not considered as one of the -

six general classes of nutrientse
fs” 2. oils

___bo protein

O s Tats

d, carbohydrates

Considerable digestion and abscrption of nuirients
takes place in the:

L a. small intestine

b, laxrge intestine

Co omasum

do esophagus

An animal with a monogasﬁric dlgestive systems .
8. needs more roughage
b. has four stomachs

¢, has a poor feed conversion efficiency
J=” 4o 7requires a concentrated ration

The ability of an animzl to receive benefits from
the feed fed depends upon:

2., preparation of the feed

bo energy content of the feed

c. animal’s ability to utilize feeds
.~ 4, all of the above

Which of the following feedstuffs would provide the

greatest amnount of vitaminss
b 8o walfalfa meal

b, meat scraps
Co tankage

d. . cat straw

Which of the following is the normal priority for

feed usage by the animals

When an animal first eats_feedg what is uswally the

first changes that take place in the feedstuff:
8. biological
é%%bo thysical
¢o. chemical
d. @uliur&l .

8. reproduction, production, growth, maintenance

b, maintenance, growth, preduction, werroduction
¢ growth, repreduction, maintenance, production
i Go maintenance, reproduction, growth, production
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Relative to stage of maturity at harvest, which of
the following alfalfa feedstuffs contains the highest
TDN content:

a. alfalfa hay - before bloom

b. alfalfa hay -%¥bloom

c. alfalfa hay -full bloom

d. alfalfa hay -past bloom

Which of the following is one of the general classes
of nutrients:

campounds

minerals

elements

chemicals

pouw

The initial use of feed in an animal's body goes for:
a. production
b. growth
c* reproduction

L%$d, maintenance

Proper nutrient balance in rations fed livestock
results in:

a. minimum growth

b. maximum growth
Lx“c. optimum growth

d, none of the above

In general, which part of the plant would produce
feedstuffs highest in TDN?

a. stems

b, roots

c# leaves
jy0 de seeds

Which nutrient provides the greatest amount of energy
per pound?
Ix* ae fats

b, carbohydrates

Ce protein

de dry matter

Which of the following animals would have this type of
digestive system?
|x*a, cow

be horse

c. pig

d, chicken
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In the normal analysis of a feedstuff, the carbo-

‘hydrate content is indicated in the percsnt ofs

L~ &. total digestible nutrient
be - liquids in the feedsturff
¢. - total digestible protein
d, none of ihe'above

Which of the following feedstuffs would eontain
the highest energy values?

8. alfalfas hay

be beet pulp

¢, eottonseed meal

d. grain sorghum

One way a roughage differs from a concentrate is

thats
a. A roughage is higher in nitrogen free extract.
bo A concentrate is higher in dry mattexr. -

) € A concentrate contains more TDN,

d. A roughage contains more TDN.

Which of the following feedstuffs would provide the
largest. amount of. carbohydfates in an animal“s r&tion’
20 - barley straw ;
bo. barley silage
I~ e. bariey (grain)
do bterley pasture

The major difference between the digestive systems
of cattle and swine iss
2o the small intestine
b, the pancreas
L= Go the stomach
d: the esophagus

Which dietary deficiency would result in the greatest
reduction in daily gein in non-ruminant animals?
2, vitamin
—_bo mineral
l” Co vitanin & mineral
do  protein and vitamin

Which one of the following feedstuffs derived from
corn would be most efficiently utilized by feeder
steers? :
&o whole corn .
o ecracked corn

f” Co - ground corn
do. rolled corn
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QUESTION:

QUESTION:
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For maximum production and health of an animal,
the ration fed must contains

"a., roughages and TDN -

b. concentrates and protein

o 211 vitamins & minexrals

b” Ao all nutrients essential

Poor quality feedstuffs will not sustain animal life
for an extended pericd of time, Why?
2. It is not palatable.
" b, The animal will not eat sufficient amountso
g~ o It does not contain sufficlent nutrients,
do The animal cannot digest the feed.

For a given animal, as the work (production) demands
inereases the nutrient and energy requirenmentss
&o decrease
__bo remein the same
@;;ca increase
d. none of the above

The primary use of protein in an animal’s bedy is fors
___.8o. removing wastes
b. rroducing heat
. €Go providing enexrgy
ngdo building new tissues

A great amount of bacterial action takes place in
the rumen. Therefore, ruminants are able to break
down and utilize which of the following more
effectively than non-ruminant animals?

8o carbohydrates
" b, roughages
Co Supplements
d. concentrates

Changes in an animal’s enviromment may affect:
2, digestibility of feeds
b, palatability of feeds

. ¢ nutrient requirements

do net enexrgy

The primary function of the rumen is tos
a, 8tore water

J2="b. Zferment roughages
C. store vitamins i

d. synthesize minerals
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A specific chemical element or compound supplied by
the diet and absorbed inte the bloed frem the
digestive tract is referred to as as
. 8. Supplement '
£ bo nutrient
C. roughage

d. concentrate

During digestion, considerable changes in feedstuffs
occur in the stomach., The greatest change that
occurs isg
2o vphysical
i+~ bo chemical

C. -blological

do cultural

The physical and chemical changes that eeccur to
feedstuffs are called:
ao regurgitation
___bo oxidation
¢. fFermentation
fie”do digestion

Assuming you axe a manager of diversified livestock
operation, which class of animals would you be most
concerned about their protein reguirements?

a&. bhulls
fe” bo gilts
Co cCOowWsS

do Open mares

If you were going to select a feed high in carbohydrates
which one of the following would you select?
a, &lfalfa hay ' '
= bo cracked corn
c. silage

do &lfalfa green chop

Which is the single most important indicator of a
feedstuff’s value?
a. energy value |
g? b, net energy value
) co TDN

‘ de total therms



QUESTION: If a feed contained in a ration supplies nutrients
in excess of those required for bedy maintenance, the
excess nutrientss
&, may cause the animal to becoms ill
b, arxe not used efficiently
j="Co axre used for growth, production and IEPrO=
duction
d. . axe not digested until needed and then used
for synthesis of amino acids

QUESTION: The net energy value of alfalfs silage (wilted) is
higher than alfalfa silage (not wilted). Why?
8¢ fresher when fed to livestock
b, out at a different stage of maturity
f="c. contains less moisture
d, all of the above -

QUESTION: Animals with single stomachs can be classified as:
) : 2., nonogastric
b, non=ruminants
. ¢, simple stomached
égfdm all of the above

QUESTION: The major difference between the feed fed rumirants
as compared to feed fed nen-ruminants is that ihe
runinant feeds -

80 CO3LS more

be costs less

¢, contains less roughage .
7 de econtains more roughage

QUESTION: Which of the following nutrients would be most
: readily utilized by an animal? _

8e Proteins
be fats
minerals

Cy
L7 d. carbohydrates

QUESTION: Why is an abundance of water important in animal
nutrition? _
a. It controls temperature of the body.
be It takes part chemically in body processes.
¢e It helps eliminate waste products.
ggfdm All of the above

[




High School
~ Amphitheater

Bowie
Buckeye
Chandlexr
Dysart
Eloy
Gilbert
Maxrana
Peoria
Tuba City

Westwood

APPENDIX H

PARTICIPATING SCHOOLS AND TEACHERS OF
VOCATIONAL AGRICULTURE IN ARIZONA

Vocational Agriculture Teacher
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Andy Groseta
Tom Jones
Homer Stewart
Cdro Ragsdale
Paul Wellman
John McKee
Joe Granio
Ted De Spain
James Brown

James Watkins

Chester Crandell
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