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AN EXPERIMENTAL EVALUATION_OF PROGRAMMED AGRICULTURE
INSTRUCTION IN A PRIVATE TANZANIAN SECONDARY- SCHOOL

Eugene Lawrence Anderson

Under the supervision of ﬁrofessor Walter T. Bjoréker

The purposé of this study was to determine the
effectiveness of progrémmed instruction for teaching
agriculture in a Tanzanian secondary school. The rapid
expansion of agriculture in the secondary school cur-
riculum in Tanzania has created problems due to the Tack
of teachers, the use of underqualified teachers, and lack
of teéaching materials. Programmed instruction was identi-
fied as an alternative which could help alleviate some
of these problems.

.,An experimeﬁtwas conducted using a two—sahp]e post-
test-only contfo] group design. The performance of students
who used programmed instruction was compared with the per-
formance of students taught by the lecture-discussion
method traditiona]f& used in Tanzania. A1l the students
in Form™T and Form II at Tumaini Secondary School during
first term 1973 participated in the experiment. Twenty;
two proérammed units of agriculture instruction were de-
veloped. Each of thg units became an experimental trial.
The mean scores of the uhit tests for the experimental and

control grdﬁb~ were compared using the Sign test, a
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nonparametric statfétiéA] procedure. Posttests were
given following each unit and reten{ion tests were-
giveh four to six weeks Tlater. '

Two hypotheses were tested. One concerned the
studenté' performance under programmed instruction. The
other Eoncerned the relationship of sgjected student
characteristics and performance under the experimental
methods. The following statistically significant results
were observed in Form I and II agriculture classes at
Tumaini Secondary School:

1. Programmed jnstruction was the more effective
method of instruction for Form I students at
posttest time.

2. Programmed instruction was the more effective
method of instruction at postteét time for
Form I students who academically ranked in the lower
half of their English class.

3. Programmed instruction was the more effective

- method of instruction at posttest time for Form
1 and Form II students who academically ranked in
the lower half of their agriculture class and

also for those who academically ranked in the

1ower half of their form.
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4. Programmed instruction was the more effective

method of instrugtion at pogftest time for -
Form I and Form II students who preferred the
programmed instruction method over the 1ectﬁre-
discussion method.

Other observatiéns included:

i “ 1. The statistically significant results favoring
the programmed instrucfion method observed on
posttest results tended to fade out by the fime
the retention tests were made.

2. None of the results of the experiment would
have been statistically significant in favor
of the lecture-discussion method if it had been
compared with programmed instruction.

It was concluded that .in agriculture classes at Tumaini

Secondary School programmed instruction was at least as good
as the lecture-discussion method and in certain instances

it was a superior-method. The effectiveness of progrg%med
instruction observed in this.study indicates that it should

next be attempted at other Tanzanian secondary schools.
Lo d

Approved by
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. CHAPTER I
EDUCATION IN TANZANIA AND THE RESEARCH PROBLEM

i

Education is an important tool of national development

1 One of the purposes of education is to pro-

in Tanzania.
duce skilled manpower to deVe]op the nation. 1In post-
. primary education the number of students and the kind and'
amount of educafion depend on the manpower requirements
needed to fulfill the goals of the‘pational development
plan (Government of Tanzania, 1969, [).—1118)."'2

Until recent]y,>the only basic change sincé indepen-
.dence in Tanzania's secondary school system had been an
increase in size. The number of schools and number of
students had grown to meet the manpower demands of the
development plans, but the form and basic purpose had not
chahged since before independence in 1961..  The purpose of
secondary school during the colonial period was to train
the people needed in. the Tower and middle levels of govern-
"ment service and prepare students for the few places allotted
to Tanzanians 1nfﬁghereducation. Traditional European sub-

jects wére tadght and the students wrote an overseas ver-

sion of the Cambridge. school leaving examination.

]The Tanganyika and Zanzibar portions of Tanzania have
separate educational systems. 'In this dissertation "Tanzania"
refers only to the Tanganyika section of the country.

21nt€?na1 footnotes are used throughout this dissertation.
Complete bibTiographical data are located in the bibliography.

il

MR
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Changes in nat10na1 philosophy began to penetrate
the educat?onal system. following the Arusha Declaration
(Tanganyika African National Union, 1967). This document

identified the path that the~COUntFy would follow in order

to achieve social and economic development. It changed

the emphasis of development efforts from industry to
agr1cu1ture,and it proclaimed socialism as the approprﬁate
means of achieving development.

The role of education in the development of the country
was defined, for the first time, by President Nyerere (1967,
p. 8) shortly after the Arusha Declaration. The goals of

producing the required manpower and achieving self-

sufficiency in all jobs would continue. However, the means

&

of gghievi;g fhese.goals and the philosophy of education
needed to be changed to be in accord with the new emphasis
on agricultural development in a socialist context. The
educational sygtem inherited from the colonialists did
not provide the proper gocia]ist atmosphere for the country's
schools-nor did it provide the proper education for the
students who would eventually be working with farmers
and villagers in rural areas to develop the nation.

Some changes toward providing an agrﬁcu]tura] emphasis
in the secondary schools took p{ace quickly with the develop-

ment of schaol farms and agricultural projects. These were

~
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changes which the secondary school staff, members could
make at their own schools. However, ?hg secondary séhdo1
curriculum was not affected. A1l secondéry school leavers
in Tanzania write a national examination. Théir performance
on this examination determines their futu;e; whether they |
go .on to higher educatjon, obtain employment, or become
one of the educated unemployed. The examination forced
adherence to a national curriculum. An individual school
cannot make a curriculum change without jeopardizing the
future of its students. So the schools could not make
curriculum changes to incorporate the po]iticaf, social,
and ecdnomic changes being made in the country. They had

to wait for changes to be made first at higher levels.
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I.  SECONDARY SCHOOL REORGANIZATION

L4

The political and social philosophies chosen in
1967 finally penetrated the secondary school- curriculum
in 1972 with a plan for the reorganization of the secondary
édhcation system (Ministry 6f National Education, 1971,
pp.'11-1é). The reoréanization eliminates the arts and
sciences -divisions in secondary schools and estabiishes
five new kinds of secondary schools which are intended
to provide the educition needed for the development of
the country. The five new bjases are agriculture,
commercial, home economjcs, technical, and craft. The
reorganization is to be completed by 1975 at which time
each secondary school will have assumed one or more of
4the néQ biases. _

The purpose of the reorganization is to produce
secondary school leavers who have had a specialized educa-
tion in one of the areas important for national development.
Practical_work and training is to constitute a large part
of the education. The purpose of secondary education
continues ‘to be the meeting of the manpower requirements
of the country. The secondary school leavers in agriculture,
for example, will go on to higher éducation in agriculture

or assume technical positions in agriculture development
‘ e

work.
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The plan for the reorganization of secondary schools
called for the establishment of the agricultural bias at
twenty-three of the seventy-seven government secohdary
schools which areto be in operation by 1975. In addition,
some of tﬁe thirty-two privafé secondary schools currently
in operation will probably also select an agricultural
bias. Before the reorgahization began-in 1971, only one

secondary school in the entire country taught a full

agriculture course.
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II. EDUCATIONAL PROBLEMS

7

The development of agricultural secondary schools
under the reorganizatiqn plan faced many problems. There
were but few agriculture teachers in the country when the
plan was announced, and this has affected the rate of
implementation of the plan. For example, in 1973
fifteen schools were scheduled to have begun the new
agricultural curriculum, but only four were actually
teaching agriculture during the first term. Agriculture
extension pérsonne] are being trained as teachers to
alleviate this prob]em:

Each year the Ministry of National Education specifies
the number of student openings in each of the divisions
of the Unjversity of Tanzania based on projected manpower
requirements. In 1965 and 1969 the places for students
in thetscience divisions were not filled because even
though more than sufficient numbers of students completed
secondéry school in';cience areas, there were not enough
who qﬁa]f?ied academically for admission to the university
(Government of Tanzania, 1969, p. 151). This may help
jllustrate another problem which exists in secondary educa-
tion in Tanzania, teacher quality. The agriculture cur-
riculum is new so it is impossible to judge the quality of

agriculture ?ﬁsxruction, but it is possible that pooriy
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qualified teachers will be used in the begipning, ét
least, to implement the reorganization plan.
Another Qrob]em is a shortage of tedcher and student

materials. Tanzanian secondary level agricultural text

and reference books are non-existeﬁt. Very few are pro-'

duced elsewhere in East Africa. Secondary school instruction

is mainly in English so materials from other English-

speaking countries.could be used, but in most cases they

are not appropriate. The basic principles of agricultural

production are the same, but the application of these prin-
~.ciples and the examples used are generally foreign to

Tanzanian agriculture. The lack of materials results in

the agriculture teacher lecturing to the students using

information selected from available sources and from his

own experience. The lecture is presented to the students,

who dutifilly copy the information into their notebooks

for reviewing before taking their secondary school

leaving examination.
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III. THE RESEARCH PROBLEM !

The problem which existed in the development of the
agriculture bias in Tanzaniénsecondaﬁy schools led to the
research study which is the basis for this dissertation.
The shortage of teachers, probable low quality of instruc-
tion, and lack of suitable teaching materials prompted a
search for a]tehnatives. One of the alternatives which

~showed promise was programmed instruction.

Programmed instruction has been developed andused in
a ﬁjge range of situations in many subject matters at many
levels of education in developed countries. Many studies
and expériments to determine its effectiveness have ac-
companied its development. Studies in the United States
and England have shown that programmed instruction can tedch
effectively; that students who use it do learn (Stulurow,
1969, p. 223; Lindvall and Bolvin, 1967, p. 1020). Studies
comparing programmed instruction with other teaching methods
indicate that programméed instruction produces results no
worse than other teaching methods (Silverman, 1960, p. 33;
Stolurow, 1962, p. 434; Lang, 1972, p. 59; Kay and others,
1968, p. 121). " '

Since programmed Tearning is an effective teaching
method in the United~States and England it should be use-

as Tanzania.

ful in other countries su Hartley (1964,
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p.'é4), however; warns that the effectiveness of bro-
grammed instruction in an emerging nafion can only be
guessed at and that research on it in a developed country
may not be valid in a developing country. One of the
possible problems, he pointsout, is that the main method

of learning for students in emerging nationshas been
rﬁte-memorization. This may affect how well the students
respond to the programmed instruction method. In the more
developed countries, studeéts have shown only a minimum

of unfavorable reaction to programmed instruction (Lysaught
and Williams, 1963, p. 155). Bunyard (1971, p. 264) found
a similar favorable reaction to it in a study in a Nigerian
sﬁﬂéo]. But no research on the use of. programmed instruction
in Tanzanian ééconaary schools has been reported.

There are some reports—about the use of programmed
instruction which indicate it might be appropriate in
Tanzania. Lawless (1969, pp. 190-192) surveyed the subject
of programmed ins}ructiqn in Africa and reported that there
were only isolated examples of its use in schools. He
cited four examples from Africa of studies which compared
the use of programmed instruction with traditional methods
of instruction. The results indicated that there was no

significant difference between programmed instruction and

the other methods. He concluded that African students can
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Tearn from prograﬁhed materials, but that the program
must be ya]idated for local conditions if programs from
other countries are used.

Schramm (1964, pp. 31-32) reportéd on a programmed
instruction workshop\which was held in Nigeria. The
workshop concluded that programmed instruction is a
potentially valuable addition tb classroom learning when
used carefully for topics suited to tpat method. It also
concluded that programmed instruction has great potential
value in teaching‘subjects in secondary schools. The
workshop recomﬁé}ded that research and demonstration projects
in programmed instruction be started in Nigeria. A recom-
mendation for the integration of programmed instruction into
the .school curricﬁ]um WAQ also made by the Fourth Commonwealth
Education Conference (1968).

The role and qualifications of the teacher in programmed
instruction is not clear. The MNigerian.workshop (Schramm,
1964, pp. 31-32) concluded that programmed instruction has
great potential value where qualified instructors are
scarce. The Fourth Commonwealth Education Conference (1968)
’recommended that programmed instruction should be used to
improve the quality of education where it Qas ne;esséry to
employ teachers with Tow academig\jfa11fications. On the
other hand, Pocztar (1972, p. 9) and~lysaught and Williams
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(1963, pp. 21, 154) argue that a program doesn't substitute
for a teacher; that a teacher is necessary. The use of

a program permits the teacher to be more effective by

, providing personalized tutorial assistance in counseling,.

guiding, assisting, and stimulating the individual student.
Corcoran (1970, p. 10) believes that programmed instruction
requires good teachers. Poor teachers cannot teach well

with programmed materials. \

The use of English, a foreign language to the students,

~may affect the usefuiness of programmed instruction in

Tanzapian secondary schools. The results of one study of
programmed instruction with medical students whose native
tongue was not English showed that programmed instruction
was more effective than the 1ecture110wen and others, 1965,
p. 10). In anotber case, Corcoran (1970, p. 11) reported

that programmed instruction had merit fo} use with American

‘Indian students and he recommended further study with them.

It is a waste of the teaﬁher's time, according to
Silverman (1960, p. 30),to present factual material in lec-
ture form because it can be better provided by programmed
instruction methods. Programmed instruction would therefore
be a useful method for presenting the factual material
tagght in agr?cu]ture. Programmed instruction could also

be valuable in Tanzania~in reljeving the problem of teacher
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shortage because it eliminates some of the tasks of

preparatioh and presentation necessary with the other

" teaching methods. It thereby pefmits the teacher to

supervise a larger group of students and still provide
time for assisting individual students (DeCecco, 1964,
p. 12; Jacobs and others, 1966, p. 2).
Lysaught and Williams (1963, pp. 149-150) advocate that

selected units of a course be programmed and inserted into

“tﬁg existing curriculum. THey arque that it is difficult

to program entire courses, but it would be advantageous

to substitute programmed units for conventional methods of
teaching in order to complement, enrich, remedy, and reviéw
other instruction. They also report (pp. 15-16) that slower
]earners'generdT]y do better when taught by programmed in-
struction methods. This is not always true, as Stolurow
(1969, p. 1020) reports that a study in an American school
showed that Tow aptitude studgpts did better with a teacher

and conventional methods while high aptitude students did

better with a teacher andprogrammed methods.
Fromthe foredgoing it seems that programmed instruction
could provide at least a pértia] solution to some of the

problems encountered in the development of agricultural

secondary schools in Tanzania. The problem of teacher
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shortage would be alleviated because the teacher using
programﬁed instruction could devote more time to the <
students and less time to preparation and presentation

aﬁd probably effectively teach a Targer number of students.
The expert preparation of programméd maferia]s for use in
all agricultural secoﬁﬁary‘schools would help eliminate
the problem of low quality instruction. Finally, the
local preparation of programmed materials would help solve
theproblem of textbook shortage. Before efforts are made
to prepare programmed instruct}on materials, it must be
decided whether or not this kind of material is effective

. RS
in a Tanzanian classroom. This is the problem for this

study.



IV. OBJECTIVES OF THE STUDY

The primary objective of this study is the ev;]uation
of the effectiveness of using prggrammed instruction to
teach agriculture in Tanianian secondary ‘schools. A related
secondary objective is to determine the relationship of
selected studeﬁt characteristics and performance under‘
programmed instruction.. These characteristics include:
sex, success in schoo], English langquage ability, and
attitude toward the programmed instruction method of
learning.

_This chapter introduces the subject of this dis-
sertation. It focuses on education in Tanzania, the
present situation, and on éome of the current problems.
Programmed instruction, as suggested by currént research,
was identified as a possible solution to some of the |
educational problems in Tanzania. The research problem
was then defined and the objectives og the sfudy stated.
The next chapter will be concerned with the variables under
study in the experiment devised to solve the research
problem presented in this chapter. Later chapters will
be concerned with the experiment itself, its analysis,

and its findings.
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CHAPTER 11

PROGRAMMED INSTRUCTION, THE ALTERNATIVE

I. TEACHING METHODS

A teaching method is a particular way of teaching.
The material to be learned is organized and presented to
the student in a pattern or manner which can be repeated
at another time by another teacher. The teaching method As

purposely and recognizably dirécted toward the goal of

- student assimilation of some material (Hyman, 1970, p. 25).

It takes$ into account all the psychological and socio-
cultural factors involved in learning the material. It
also encompasses the various devices, aids, and techniques
which are used to make the transmission and assimilation
possible (Pocztar, 1972, p. 47). It is the job of the
teacher to facilitate the transmission and assimilation.
There are several distinctwteaching methods. More
than one method may be used in a particular teaching-learning
situation. However,‘;he ;Etivities at any barticu]ar moment
can often be defined in terms of a particular method. The
teaching methods emp]oyed by a teacher depend on many things:
his philosophy of education, his knowledge of "the psychology
of learning, his understanding of child growth_and develop-
ment, the resources available, the students, the type of

school, and his own personality (Keuthe, 1968, pp. 126-127).
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The‘traditional teaching methods of lecture, dis<
cussion, project, and recitation have been developed during
theliong history of tgacher—student're1ations. New
knowiedge and understanding of the psycho]ogy'of Tearning
has resulted in the Aevelopment of new teaching methoas.
Simu]ated environments, teaching games, and programmed
instruction are three of the new methods which have been
developed. These néw methods are not as commonly used as
the older methods and their appfication is usually more

specialized (Kuethe, 1968, pp. 128-134).

c e
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II. PROGRAMMED INSTRUCTION - THE INDEPENDENT VARIABLE
Fd

"Programmed instruction is the process of

arranging materials to be learned in a series

of easy-to-master steps designed to lead a stu-

dent through self instruction-from what he knows

into the unknown of more complex knowledge and

skill. The student responds at each step and

when the response is correct he may proceed to

.the next step. If errors are made, the student

is corrected immediately, before he proceeds to

the next step." {(Schramm, 1964, p. 31)

Programmed instruction resembles the Socratic method of
asking a series of progressively more difficult questions in
order to lead the student toward understanding and knowledge
of a particular subject. Programmed instruction developed
out of modern research in the psychology of learning. Al-
though B.F. Skinner was not- the first to develop the idea of
programmed instruction, he is credited with being the first
to bring the wvarious parts of it together and with much of
its development.as a teaching method (Stolurow, ‘1969, p. 5).

A number of the principles of the psychology of learning
which are difficult or impossible to apply with the traditional
teaching methods are incorporated in programmed instruction.
Programmed units of instruction are written to produce specific
terminal behavior in the student. The objectives are stated
in terms of performance, not as understandings or abilities
(Brethower, 1963, p. 25).

With programmed instruction, each student has his own

set of materials with whic;\fn work. This permits a degree
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of individua]%zed instruction because it allows each student
to work at his own pace; as fast or as slow as he likes, with
no effect on the other class members. Another dimension of

- programmed instruction is that the teacher is free to assist
individual students with their problems as they develop.

The kind, level, and amount of information to which
a student is exposed is completely controlled by the physical
construction of programmed instruction units. The structure
of a program demands that a student %ocus his attention and
concentration on one unit of information at a time, without
being distracted by other information. The material is pre-
sented to the student in a series of small steps. This
step by step constructionof the program permits the informa-
tion to be présenfed to the student in a logical, graded
process; from simple to complex and from the familar to the
unfamilar.

Active participation by the learner and immediate
feedback are two more learning principles incorporated into
programmed instruction. Therstudent is required to actively
respond vregularly throughout a program to the maferia] being
presented to him.. This response may be convert or overt,
simple or complex. Immediately following his response, the
student learns it correctness.\\ﬁ correct response is thereby

immediately reinforced. Errors seldom occur because the
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‘programs aré written in a ménner'designed so the learner ¢
can usually respond correctly. If an incorrect response
is made, the student observes that it is incorrect and pro-
ceeds with the program. After an incorrect response the
student may either continue on to the next fra&e in the
program or he may be directed to a review sequence of
frames, depending on the construction of the program. The
student is not penalized or marked down. An error, in
effect, is disregarded. Learning %s encouraged by continuous
positive feedback (Pocztar, 1972, pp. 45-47).

Frames are the basic unit of programmed instfuction.
They are the structural units whicﬁ are presented to the
student one at a time. Frames are classified, according to
what they cﬁntaﬁn, as'feaching, review, practice, or test
frames (Silverman, 1970, Panel S). Teaching frames are
the most common. They contain a piece of new information;
a stimulus which is often in the form of a question to elicit
a response; and the correct response which is revealed to
the student when‘he has coﬁp]eted his own response (Klaus,
1961, pp. 43-45).

A program is a series of frames ordered and ready
for the student to follow. It is the completed route to

mastef& of the subject for which it has been prepared.
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Teaching machine and programmed textbook are the most ¢
common techniques used to present programs to the student.

A teaching machine is, simply, any mechanical device which

~presents a program to a student frame by frame. It has the

advantage of coﬁplete control of program presentation because
it insures that the student responds to each frame before
the next one is presented. The disadvantages of teachin®-
machines are that they are usually expensive and are not
usually portable. Programmed textbooks are portable and
their cost is similar to other types of textbooks, but the
student must exercise self discipline in order to u§e them
properly.

Programs, whether presented byrmachiné or book, may
be either ]inear or branching. The linear or extrinsic
program is "a sequential development of the material through
which each student, regardless of his response, proceeds
in exactly the géme order. The studen? responds to the
fi}st item and then after receiving word of the accuracy
and adequacy of his respons;; grocéeds to the second item,
and so on. The items are short, sequences build through
graduated development, and the responses can be constructed by
the student." (Lysaught and Williams, 1963, p. 71)

w1fH the branching or intrinsic form of program the

"material to be learned is given Tn.small logical units. |



38

&
Immediately after reading and digesting a unit the student
is given a short test on it. Theresults of the test are
used to determine what next unit of information shall be

presented to the student." (Lysaught and Williams,\1963,

p. 81) //

A

Although 1ineaf programming is more widely used than
branching programs, neither type has proved to be consis-
tently superior to the ofher (Jacobs and others, 1966, p. 14;
Sto]urow; 1969, p. 1020). The branching form does make it
possible to include review and repetition branches for

°

students whd méke incorrect responses. They can be directed
to parts of the program which are passed over by the student
who responds correctly.

Programmed instruction was the independent variable
selected for this study. It was the experimental method in
an experiment designed to determine its effectiveness in a
classroom situation. The lecture-discussion teaching method
became the contro] method.in the experiment. The Tecture-
discussion method was selected as the control method because
it is the common teaching method employed by secondary school
teachers in Tanzania. It is the method with which the stu-

_dents are more familiar. It was the method of instruction

used in agriculture class béﬁQ(G the experiment began.
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III. STUDENT PERFORMANCE - THE DEPENDENT VARIABLE

Fducational achievment in Tanzanian secondary schools
is determined by student performance on thé secbndary school
leaving examination. This fs a nationally set examination.
Studentswrite.an examination in each subject matter field
for which they have studied. The agriculture examination,
like many other of the subject matter areas, required factual
recall. For example, students might be asked to: Tlabel
the parts of a ruminant stomach, name three causes of
damage to untreated wood used on the farm, or show the four
successive strokes in the working of an internal combustion
engine (Armbrester and others, 1967, pp. 98-112). Tests
of factual recall are also commonly used to determine
classroom achievement and to assign end of term marks.

The dependent variable chosen for this study was
the amount of material learned under the conditions of the
experiments. The amount of material {earned was measured
by the students' perfcrmangé on mU]tjp]e choice tests of
the material taught. These tests were also used to determine

the term marks for the students involved in the experiment.

™~
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IV. THE HYPOTHESES

The foregoing discussion provides a basis for testing

;he fo]lqwing hypotheses: |

1. There is no significant difference, in a Tanzanian
secondary schoo], between fhe performance of
students taught agriculture by programmed in-
struction and the performance of those taught
by the lecture-discussion method.

2. There is no relationship between the performance
of stugents taught by programmed instruction and
differences in their:

a. sex

b. success in.school

c. English language ability

d. attitude toward the programmed instruction

method
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CHAPTER III

AN EXPERIMENT AT TUMAINI
I. TUMAINI SECONDARY SCHOOL

Ideally, the sampie for this study would have been
randomly selected from the popu1§tion of all secondary
schools in Tanzania. Two reasons made this impossible.
First, the experimental materials were restricted to use
in agriculture classes and only four ‘of the 112 secondary
school in Tanzania (during 1973) were teaching agriculture.
Second, the researcher was assigned to Tumaini Secondary
School and distance, time, and transportation problems
made it impossible to conduct the experiment elsewhere. The
next nearest secondary school was 40 miles away and it was
over 150 miles to the next nearest school with an agriculture
bias.

The necessity and convenience of Tumaini as the
experimental site added another factor to the selection
prob]em. This factor was tﬁét Tuméini was a privéte school.
In 1973 the 112 secondary school were composed of 74 govern-
ment schools, 32 private schools, and 16 seminaries. So

Tumaini was not randomly selected and may not have been

representative of other Tanzanian secondary schools.
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Tumaini is a private co-educational boarding school
tocated jn Singida region in the central part of Tanzania.
It was opened in 1969. The govefnment is expected to
assume operation of it in the near future. In 1973 it

was operated as a nog-profit institution by a religious
organization. The ope}ating coéts of the school were
met by the fees paid by the students.

The school entered the agricultural bias in 1972 with
“the introduétion of agriculture into the Form I curriculum.
The new bias was being phased in year by year. Agricu1ture
was taught to-f;rms I and II in 1973. It will be extendes
to Form III in 1974. The secondary school year in Tanzan%a
had‘two terms. This equriment was conducted during the
first.term (January-dune) of 1973. Al11 the students studying’
agriculture, which included Form I and II students, partici-

.

pated in this experiment.
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II. THE STUDENTS

Agriéu]ture was a required class for all students
lq Forms I and II during the first term of 1973. Tﬁese
students were the subjects in this experiment. Each of
the forms was qivided into two streams (grade séctions).
The two streams in each form became the experimental and
control groups in this experiment. The students were
randomly assigned to the streams by theiinvestigator.

An attempt was made to stratefy the randomization according
to sex so that the two streams of each form would have
equal numbers of boys and girls. Table 1 shoﬁs that the
actual numbers of boys and girls in each Stream was not
equal. This happend’in Form II because all of the
expected students did not come. The unequalness in Eofm I
resulted when some of the selected students did not arwive
and substitutes were called. The substitgtes were often
not of the same sex as those they replaced on the original
Tist. The randomization was ﬁ;f redone bacause some.of
the students arrived after the experiment began.

The students who participated in the experiment came
from many parts of Tanzania. Table 2 shows that 18 of
Tanzania's 22 regions were represented. Slightly more than
half (55.6%) came from homes in S;;EW«a region where Tumaini

was located. (The questionnnaire used to gather this information

is located in Appendix A).
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Tab]e‘3 indfcates the location of the homes of the
studenté. 'Almost one quarter (24.5 percent) came from
city homes. This in in contrast to the general population
of Tanzania of which about five percent Tive in cities.

The oécupationa] distribution of the fathers of
the students shown in Table 4 indicates that 32.5 percent
are farmers. The remaining 67.5 percent of the students'
fathers are engaged 1in paid employment. This again is
in contrast to most Tanzanians of whom approximately
90 percent are engaged in production agriculture.

The occupa%{anal distribution of the mothers of the
students is more similar to the occupations of the general
population than the fathers' distribution. Table 5 shows
that 81.9 percent of.the méthers are housewives or farmers.
The housewife and farmer categories are the responses given
by the students to an open-ended question. They are combined
here because they may be be mutually exclusive.

Table 6 shows the highest_level of education attained
by the fathers of the students. It indicates that 6.3 per-
cent had no formal education and 45.0 percent of the students
had fathers who had completed two or more years of secondary
education. The mothers of the Tumaini students (Table 7) 7
have not attained educational 1eveli\ii high as the fathers.

The students reported that 13.7 percent.of their mothers

had no education and 7.6 percent received stme secondary



™ .
<
\ 7
ool 09t ool 0L ool 9¢ 0ot ye 001 06 0ot 14 oot St Wi0L
10 L - - -—- - ——— - 1"l L - - 2°2 L 7| 9suodsay
OoN
L 0L Lt 6°¢clL 6 6°EL S Lot b 6°8 8 o € oLt § waeg
G2 6¢ €42 Ll [ARAA 8 §5°92 6 ! G°'ve 1 2e 8 Ll 8 L7 LE 148 A31)
L70€ 6% (24 61 8°12 ol 592 6 €°€E o€ 0°0v 8l L°92 4} abef LA
evuweln
AR %% 45 L°SE s 179¢ £l £°6¢ el [ArA% 62 €°6¢E 9 6°8¢2 €L abeytp
. obejuaduag | ‘oN [9Brjuaduag| oy {obejusduad | "oN abejuaduaad| coN | abejusduad | ‘oN |ob6ejusouad | -oN | abejuaddad | ON uoLl
-B307
pauLquoy 1230 § Wweadls Y weas3s [e3ol g weau3s Y WesJls 2ol
119 1 sutog 11 waod I wio4

£/6L UMB] 3S4L4 LOOYOS A4RpUODIS Lulewn] 3B SIUSPNIS II PuR ] W04 JO UOLILIOT BUWOH SYL

€ J1dvL



©
Lo
oot 09l 0ot 0L 0oL 9¢ oot ye 00t 06 oot S¥ oot 59 Le1o
9'0 L --- - --- - --- - Ut S - 22 L : \mau
61 £ 8°e 4 82, { o'¢ L L1 L ee L --- - \ummgu
L€ ] LA L -=- - 0'¢ L vt ¥ Sy 2 St 2 mwu_umpom
9°G 6 £y € --- - 88 € L9 9 8'8 i S 2 noyB1 i3y
18 el 9°8 9 £'8 € 88 € 8L L Lt S St I \\\ LedLpay
L8 P o oL L L8l 9 0t L L9 9 Sy 4 8°'8 LAl ssauisng
28l 62 981 el #7761 L 9Lt 9 8Ll 9t 97§l ; L 0°02 6 ‘435 “ALD
6°Le GE y'Le 6l A4 8 T 502 L 2'ed 02 2°2¢ oL 2°2¢ oL| uot3eonp3
o 25 6°2€ €2 9°0¢ 1L £°5¢ 2L 2Uee 62 LLe ¥l £'EL Gt Buiwied
abejuadaagd | "ON mmmu:mu;wm ‘oN | @6ejusdudg | "oN| 9b6e3jusdsadd] ‘ON abejuaouad] oy | abeiuadiad | *oN | abejusduadd | “ON - worqednang
pauLquo) 1301 g wessls Y weauss Le3ol g wesaua3s Y weaais s, J8U3e4
el 11 oy _ 1 wiog . ,

€161 WASL 3SILS [0OYDS
S7uspn3g I1 pue I WJo4 O sudyled 3yl

»

1

378Vl

KaepuOIas Luteuny je
30 uOLINGL43SLE Leuotlednddg m;p//

N



2
001 081100l 0L ol 5] a0y vE] ool 061 QoL 33 T 5y 12161
"9 L 7L L 82 L - - - SR R — - - - | -dsaf oy
9°0 1 --- - -— o - 't it - - 22 1| sspuisng
21 z b1 L - -1 sz ' T L - - 22 L] s *aLd
61 £ --- - --- - - - £g £ L9 £ .- - | /so131104
£'9 ot L's b 5°G 2l s 2 L9 9 veo z 6'8- v (edLpay
5/ 2t | oot i 11l v| a8 £ 9's s vy 2 L9 ¢ | uorzeanpy
8°82 o | 98z. | 02] 9%0¢ te] stoz 6 652 | 92| “zrzz ! oL 9°5¢ gt| astmasnoy
L"€S 58 | 625 k| oos 8t} 6'sg 6L £€5 | 8r| ¢g29 gz vvy | oz| Gupuey
obe3uastad | oN_[obe3usauad| -on | abe3ussuaq | oy | sbesusouay | o | afiezuasuad] -oy | aberuasiag | -on abeyusouag | -onfuorzednang
pauLGwo) Lezey ) g weauls ¥ Weau3s LeloL g weau3s ¥ weaalg s 48y304
I1 9 [ Suaoy Ty T wiog

©

£L61 WAL 3SALY [00YDS AABPUOIIS Luiewn) Ie
SUBPNIS I PUB ] ULO4 JO SUIYION BYI 4O UOLINGLUISLg LBucLIednIdg Byl

§ I18vL




50

00l 09l 0ol 0L 001 g€ 0ot vE 00t 06 0oL St 00t Sh 12301
9°0 L -—- - -—- - --- - 1t L 2°2 L - - .*dsau \wz
0°S 8 82 2 8¢ . L 6°¢ L L9 9 vy 4 6'8 14 ALun
G°e ¥ --- - ~-= - === - vy 14 Py 4 vy 4 9 wao4
6791 L2 £°ve Ll g 0c Lt Lot 9 Lot oL 6'8 b €'et 9 | ‘Mos "dos
sk $-¢

9°0¢ €€ 0702 P 8¢ L 2'8E €l t e 6L S°be Lt 8Ll 8 Tyos°I8s
) saf 2

0"t 9s o 4 ve L 9t el ¥ee i 9'GE 2€ rATA 61 6°8¢ el sS4k g-§
L°etl 1 6°2L 6 L9l 9 8'8 € gEl 2L L9 € 0°02 6 Sdf p-1
€9 oL AT I 4 Lt 1 --- - L9 9 ] € L9 € 3uoN

afiviuasaad | *ON [aBeitandad | *oN | 96e1u924ad | toN | abejuadtad | “on | 9beauaddag) o abequasuaad | "o | abeuasasgd| -oN

pauLquion PaPOH. g weasls Y ueaa3s {e3ol g weadls Vv weaals uat3eoanp3
1191 swoy | 11 wioy 1 wiog 30 junowy

£/61 WAL 3S4L |00YDS AkBpu0dag juiewn

10 Sjuspmas II pue ] W04 JO saayled oyl Aq pauLelly (9497 Leuorleonpd 3so6LH 2yl

g 378vl



7y
¢ H
00l 09l 001 [\ 00l - 9¢ 00l 7€ [0 06 0ol Sh Q0L Sh Le101
8'¢€ 9 LAY L 8'¢ L - - 22 [4 -~ - vy 4 \amw.. ON
. . . . . . . e . 998
m £ 9 [ € 8°2 L 6'S 4 €€ £ 9°9 € ) R5s w-m
8°¢F 9 6°¢ 4 82 i 6°¢ L Y ¥ b , 3 by 2 ;mmauwM_
0°0S 08 . PANA ob £'85 ¥4 676§ 6L S by (1} ooy’ 8l 6'8% 22 Suk g-g
6°92 44 L L2 6l 2'ee 8 'ArAN tL|. £°92 e 9°G¢ gl 81 8 SUk -1
el 22 L°z S L1t b 6°2 L |° 6'8L L el 9 S5 ¥2 Lt E ]
abequaddad | oy |abeiuaduad | *oN | abejuasaad | -oN | aBejuadaad | -oN | 8bejusasagd |-oN | afejuadsad| “ON abequaduad | ‘o :mpumuaum
pauLquo {e3or ‘g wesuys Y weasls LejoL g weas3s Y weaais
. i 40 junowy
11 3 I suiog II  wao4 1 wao4

€161 WA3] 3S414 0OUDS AURpUODSS Luiewnl e
S3USPNIS 1] PUe I WMO4 O SJBYION Ayl AG paute3dy (A9 LeuoLjeanpl 3saybiy syl

L T8Vl

vin



52

eddcation. The educational attainment of the parents of

the Tumaini students is higher than that of the average
Tanzanian. In 1973 Tanzania's limited educational facilities
made it- impossible for 50 percent of eligible children to
enter standard 1 (first gradé). At the same time, approxi-
mately 10 percent of those that finished primary school
(standard 7) were able to go on to secondary school. The
percentage that attended school at the time the parents did
would have been Tower because the number of schools has

been greatly expanded in recent years.

The information'i; Table 8 on the religious affiliation
of the students shows that the majority (78.8 percent) are
Christians. This is not surpirsing since the school is run
by a Christian organization. The rest (21.2 percent) of
the students are Moslem. Every student is a Christian or
a Moslem. One-third of the people in Tanzania do not profess
either of these religions so the students are not typical of
the country's population in this respect.

Tumaini is a private school and there are various
reasons why the students come to study. The subjecté in
this experiment were asked for their main reason for
attending secondary school. The responses were divided into
two categories: self or personal reasons (to get a job with

a good salary, for example) and for nationa™gtic reasons




- ™
w
- N »

" 00t 091 00t 0L 0ot 9¢ 00t ve 0ot 06 0oL S 0oL g Le3oL

22 ve 6°2¢ 1 9°0¢ LL Lol S 002 8t Lot 8 222 0t weisy

8°8¢ 921 L iL %S v°69 G2 £°68 mw 0°08 cL £°es A% 8 LL gg| ruetaspayy

abujuaduaag | oN afeaudausad | -oN | aberuaouad | oy | abejuaddad | *ON abejuadaagd| oy | abejuasaag | "oy | sbejusdsad | ‘ON
pauLquoj tejol g wes.1s Y weadls 1e3ol g weaa}s Y weau3s uoLbt [y
I1 % I sudog 11 w04 ] uio4 )

€461 WA3L 3S4L4 LOOYIS A4epuodds tulewnt

30 [] pue I SUMO UL SIUIPNIS JO UOLIBLLL4JY SNOLDL{SY BYL

8 d1avl



54 )

(t& help build the nation, for examp]e).' The distribution
of the responses is shown in Table 9. The responses were -
equally divided in Form II while in Form I a majority

(60 percent) favored the personal reasons.

The future employment désires of the students 1is given
in Table 10. Differences betwéen Form I and II students
appear in the clerical, agricultural, and education areas.
The clerical and education areas aré more popular with
Form I students, whﬁ]e the Form II students prefer qgricug—
“ture”to a greater extent than the Form I students. i

The information agout the students presented in the
foregoing tables indicates that they are not typical of
Tanzanians of their age group. Thgse Tumaini students are
more likely to come from urban homes. Their parents are
mbre Tikely to be educated and have salaried jobs. The
fact that they are able to pay the fees to attend a private
school also indicates that they are unusual. Many people
could not afford to pay those fees. _

The family and social background of the Tumaini stu-
dents is different from other young Tanzanians. However,
they are likely to be similar to other private secondary
school students because, 1ike them, they failed to qualify
academically for entrance into a governmggF school and they

are able to pay the fees for a private shcool, The similarity
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1 between students at Tumaini and those at gov.ernment schools
; is unknown. Tumaini students and government school students
do have two things in common: a) they have comp]eted
:;5’ primary school; and b) they are attending secondary
school. ™
{
:
N
i
41
.\\
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II11. THE INSTRUCTIONAL UNITS

It had been decided during the planning stage that
‘the programmed units of instruction to be used in this
study wouid be adapted from units available in the United
States. However, a search revea]gd that there were no
suitable commercial programs. Several programs developed
by various researchers were located and were adapted to
create seven of the programmed instruction units-used in
this study. A total of twenty-two units were needed.

The remg}ning fifteen units were developed by the investi-
gator prior to the beginning of the experiment. The infor-
mation contained in the units came from agricultural
instructional units originally prepared for use in United
Statgs secondary school agriculture classes. The information
Qas adapted to the Tanzanian locale by the investigator,

who had previously managed an institution farm for two

years and also had taught two years in Tanzania. (Appendix B
contains copies of the programmed unitsy)

The topics for the instructional units were selected
from the syllabus of instruction for secondary school
agriculture in Tanzania. The units were developed as
programmed textbooks in a vertical linear format. A

combination mask and answer sheet was prov?deg for use by
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the student. It péfﬁitted one new frame to be exposed
at a time and the active written responses required from
the students were recorded on it.

| The same materi§1s were taught to both Forms I and II.
This was possible because the agricultural instruction the
Form 11 studenfs had experienced the previous year was
social and political, not technical. The shortage of
teachers also made it practical to teach the same material
to bgth forms. .

The twenty-two units of programmed instruction were
developed according to the principles of programmed instruc-
tion. These units varied in length from thirty-six to
seventy-eight frames. A comparison of the results of

short and Tong programs has nbt shoWh marked differences

and a number of comparisons are much better than an

evaluation based on a single comparison (Kay and others,

1968, p. k24).

|
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IV. THE DESIGN OF THE EXPERIMENT

A true experimenta] design was utilized to meet the
'objectivefJand test the hypotheses of this- study. This
was possible because the investigator could, as®
Ferguson (1971, p. 198) says he must:

(1) Select the values or categories of the
independent varjable to be compared;

{2) Select the subjects for the experiment;

(3) Apply the rules or procedures whereby .
subjects are assigfed to the particular
values or categories of the independent
variable;

(4) Specify the observation or measurementsto
make on each subject.

A two-sample experiment of the Campbell and Stanley
(1966, p.‘25) posttest-only control group design was used.
In a two-sample egperiment such as‘fhis, the subjects are
divided into two groups; one fdr treatment and one for
control or for a second treatment (Kraft and van Eeden,
1968, p. 69). After treatment, both groups are observed.
The observations are compared to determine if any differences
resultfrom the differences in treatmenf;

It is necessary in such an experiment to insure that
both groups are equal before the treatment so that any
differences observed afterward can be ascribed to the

difference in treatment, an aspect of interal validity.

This could be done by pretesting the subject>.and assigning

them to the two experimental conditions on the basis of
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the pretest to insure that each group is matched or equal
before the experiment. But as Champion (1970, p. 143)
points out, "matching can pose a significant'obstacle to
any reseaPfch design because there are always factqrs over
which the investigator has little control."

The posttest-only control grdup design is a fully
valid experimental design even though a pretest is not
used because the two groups are equalized in another way
(Campbel1, 1957, p. 274). One way of achieving pre-
experimental equation of groups is through randomization
(Campbell and Stanley, 1966, p.2). Randomization eliminates
the problem of selection bias by the investigator (Good,
1963, p. 457). At Stanley (1965, p..286) points out,
"vrandomization guarentees that, before the experiment
begiﬁs, the means of the various conditions for any
variable will differ only randomly. This randomization
forms the basis for tests of statistical significance.”
Good (1963, p. 457) also emphasizes that randomization
without a pretest is "the most adequate all-purpose assurance -
of lack of initial bias between groups."

Siegel (1956, pp. 61-62) suggests a second method of
overcoming the difficulty. This, he says, can be done by

using matched or otherwise related samples in a study.
~.
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But since it is difficult to match people it is preferable

to use each subject as his own control. This is accomplished
by exposing each subject to both treatmenté at different
times. & - ‘

The fact that a pretest is not used with the posttest-
only control group experimental désign was advantageous in
this study. A pretest would .have been a disadvantage for
two reasons. First, it might have 1ed.the students to
guess that an experimént was taking place by arousing their
curiosity. Secondly, ,the pretest mighthave affected the
results on the posttest by a]ertfng‘the students toward
certain topics and enhancing the learning of that information
(Apter and Boorer, 1971, p. 125).

Internal Validity

" Two kinds of validity are of concern in experimental
design. The first kind, internal validity, is concerned
with whether or not the experimental stimulus did, in fact,
cause the difference in the specific instance. Internal
validity is concerned with things which by themselves pro-
duce changes in the dependent variable and which might be
mfétaken for the results of the experimental variable.
External validity is concerned with generalization of the
results from the experiment to the population of which the

experimental sample belongs.

N
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Campbell and Stanley (1966) have described experimental
design validity in detail. They state that both external

and internal validity are needed to the greatést extent

possible in .an experiment. However, "internal validity
i§ the prior and more indispensible coniideration than is
exernal validity" (Campbell, 1957, p. 252). Campbell and
Stanley (1966, p. 8) state that "internal validity is
assuredeith the posttest-only control group design."

External Validity

Campbell and Stanley (1966, pp. 5-6) identify four
interaction effects which threaten external validity. They
identify the first threat as the interaction of testing
and the experimental treatment. This is the threat caused
by a pretest. A pretest was not made in this experiment
so there is no danger.from this interaction effect on the
posttest. There could, however, be an interaction effect
on the retention test caused by the posttest.

The second interaction effect which threatens external
validity is the interaction of selection and the experimental
variable (Campbell and Stanley, 1966, p. 19). The selection
referred to here is not that of assigning the subjects to
experimental and control groups which is an aspect of inter-
nal validity. Rather it refers to the popu{gﬁjon from which

these two groups were jointly selected. The amount of bias



64

in thé selection of the school for this experiment affects
the external validity, or the extent to which the results
may be generalized. Tumaini Secondary Schoo1'hay or may
not be representative of secondarx schools in Tanzania.
The'school may be representative of private secondary
schools, but almost certainly is not representative of
government secondaryvschoo1s since the students in pri-
vate schools failed to qualify for a govefnment school.
They must also possess the money necessary for the tuition
at the private school. The greater the similarity between
Tuamini and other schools, the Tess this interaction would
““occur.

The third Campbell and Stanley (1966, pp.20-22) inter-
action effect on external validity is called reactive arrange-
ments. This is the threat to external validity posed by
the artificiality of the experimental setting and knowledge
by the subjects that they are participating in an experiment.
This interaction effect can be prevented by disguising the
research from the subjects. This factor should not affect
the vaildity of this experiment for several reasons. First,
the random assignment to streams was made before the students
came to schoo]! Upon their arrival they found thay had been
assigned to a particular stream. This was the\gfual admini-

strative practice, except that this time the assf@ ent had




been-perfbrmed randomly by the investigator. Second, the
students were not told that an experiment was being conducted
and none, to the knowledge of the investigator, ever learned.
The fact thaEApne stream was taught by one method and the
other stream by another method did hot seem strange to the
students éince a shortage or teachers did exist and it was
explained that using these tWo methods would ease that
shortage. Finally, each stream was exposed to equa{ numbers
of experimental and control treatments which made it possible
foreach group to have similar experimental histories. The
treatments were randomly a§signed so the only possible
dinteraction that could have resulted was that one group
began with the control treatment, while the.ofher group
began with the experimental treaiment.-”

 The- fourth and final interaction threat to external
validity is what Campbell and Stanley (1966, p. 4) term
multiple treatment interference. This is the hazard qf
giving multiple treatments to the same subject. Each group
in thisvexperiment was given twenty-two tr;étmenté, half
underthe experimental condition and half under the control
condition. fhis was done to hé]p insure internal validity.
The treatments were randomly assigned but there might have
been a carryover effect depending on the sequgEFe of methods -

experienced. Multiple treatment interference msy\Qsz:

occurred, so it reduces the extent of generalization that

\
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can be made from the experimental results. On the other
hand, it may not be a problem in this experiment since
there were twenty-two units. The effects may not be as

great as when-only a few units are‘involvedl
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V. STATISTICAL ANALYSIS AND DECISION MAKING

An experiment is usually conducted to provide a
basis for determining whether a particular hypothésis should
be acéepted or crejected. The Who]e procedure is often
referred to as hypothesis testing. The experiﬁenf is
only a méans of obtaining information on which the decisioq
about the hypothesis will be made. The purpose of the
experiment in this study was to proviae infofmation which
could be used to determine the effectiveness of programmed
instruction as a teaching metbod in Tanzania. The statistical
analysis and decision making steps followed in this study
were those outiined by Siegel (1956, p. 6):

) State null hypothesis (H )

2) Choose a statistical tes? ‘(one which most
closely approximates the conditions of
research and whose measurement requirement

- is met by the measures used in the research)

(3) Specify a significance level (a), power (1-8)

and a sample size (N)
(4) Find or assume the sampling distribution of
the statistical test under H

(5) On the basis of b, c, and d 3bove, define the

region of rejection

(6) Compute the value of the statistical test,

using the data obtained from the samples, use

that value to decide whether to reject or not
reject H0

———
-

Null Hypothesis

The first step was to state the null hypothesis. The
null hypothesis is the hypothesis under test and. may be
written in either two-tailed or one-tailed form.\\;\f 0-

tailed test wouldindicate only that a difference exists, net




68

the direction of the difference. Ferguson (1971, p. 151)
states that "there are few, if any, instances where the
direction 1is not of interest." He believes that directional
tests' should bhe, used more fréquent]y.

The purpose of this study was to determine the effec-
tiveness of the programmed instruction method by comparing
it with the lecture-discussion method of instruction. It
was decided that this would be determined by‘comparing the
performance of students taught by these methods. Programmed
instruction would be judged effective if student performance
was better under that method fhan under the lecture-discussion
method. A one-tailed test of the hypothesis was therefore
appropriate for this study because the direction of difference
is important, not just existence of a difference between the
two methods.

The null hypothesis (HO) is a hypothesis of no dif-
ference. It is usually formulated for the express purpose
of being rejected. The alternative hypothesis (H])kis the 7
operational statement of the investigator's research hypothesis.
It may be accepted if the null hypothesis is rejected (Siegel,
1956, p. 7). The null hypothesis is the one under test and
"if the differences observed in the data have an ext}emely
small possibility of having occurred by chance,\gpen the

~.
investigator may be willing to reject the null hypothesis and
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accept the alternative possibility that the difference was
due to differences in the treatment. The alternative hy-
pothesis cannot be proven in terms of the data, But it
does become mové and more plausible as the null hypothesis.
becomes less and less." (Ferguson, 1971, p. 486).

The first hypothesis, in null form (HO), in this study
was: There is no statistical difference, in a Tanzanian
secondary school, between the performance of students
taught agriculture by progrémmed instruction and the per-
formance of those taught by the lecture-discussion method.

The second hypothesis, in null form, was: There is
nof relationship between the performance of students taught
by programmed instruction and differences in their sex,
success in school, English language ability, and attitude
toward the programmed instruction method.

The Statistical Test

The second step was.to choose a statistical test. -
Siegel (1956, p. 18) points out that every statistical test
has an associated model and a measurement requirement.

Often the conditions of the model cannot be proven and

must be assumed to be met. These are termed the assumptions
of the test. The statistical test employed depends upon the
nature of the population involved, the manner o{\i?mp1ing,
the type of data collected, and on information aboﬁf\QEf

population.
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In this study, a statistical test was needed to
determfng the relationship between the performance results
of the students taught by programmed instruction énd those
taughf by lecture-discussion. The group which had been
exposed to the experimental treatment (programmed instruc-
tion) was compared with another group which had experienced
the control treatment (lecture-discussion). This required
a two-sample statistical test. |

The usual parametric statistical technique for analyzing
data from two related samp]eg is to apply a t-test to the
difference scores (Siegel, 1956, p. 62). The t-test assumes:
a)'that the variable in the population from which the observa-
tions are drawn are distributed normally; and b) that there
is a common variance in the population (Bradley, 1968, p. 23).
However, in the setting of this study, it is difficult to
justify these assumptions because there was no information
available about the population variables prior to this .
study. It is not realistic to assume that these variables
are distributed normally and that a common variable exists.

Conover (1971, p. 85) cites two reasons why "it is
dangerous to use a statistical test in a situation where the
assumptions of the test are not valid. First the data may
result in thg rejection of the null hypothesis not because

the data indicate that the null hypothesis is false,~but
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beéause the data indicate that one of the assumptions of

the test is invalid. Hypothesis tests in general are
sensitive detectors not only of false hypotheses bht also

of faise assumptions in the model. The second danger is
that sometimes the data indicate strongly that the null
hypothesis is false, and a false assuﬁption in the model

is also affecting the data, but these two effects neutralize
each other in the test, so that the test reveé1s nothing

and the null hypothesis is aécepted.”

Bradley (1968, p. 9) empfiasizes the danger of parametric
methods because "it does not follow logically that approxi-
mate normality and homogeneity insure approximate validity
of a test which assumes exact normality and exact homogeneity."
Ferguson (1971, p. 517) cites another danger when using
a one-tailed test. He says that "a one-tailed t-test is
apparently more seriously affected by non-normality than
is a two-tailed test." He (Ferguson, 1971, p. 321) goes.on
to state that when situations arise in experimental work
where little is known about the population distribution of
the depehdent variable then nonparametric tests may be
appropriately used.

Non parametric or distrubution-free methods provide
tests which are independent of the shapes of the diftribution

from which the samples are drawn (Ferguson, 1971, T\\57).
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Bradley (1968; P. 23) states that "the most common popu-
lation assumption for nonparametric tests is that the
population is continuously distributed. The cont%nuity
assumption is generally a sufficient, rather than a
necessary condition, covering what are often more modest
and easily satisfied necessary aSsumptfons, which are some-
times highly insusceptible to violations. When the non-
parametric assumption of continuous distribution is vio-
lated, both the fact and the‘degree of the violation tend
to be readily apparent from the existence of tied scores
(zero differences) in the obtained data. There is nothing
so'obvious when using parametric statistics."

Siegel (1956, p. vii) states that "the nonparametric
technigues of hypothesis testing are uniquely suited to
the data of the behavioral sciences because they do not
assume that the scores under analysis were drawn from a
normally distributed population."” In fact the nonparametric
tests for related samples do not require that all pairs be
drawn from the same population (Siegel, 1956, p. 62).
Populations can be whateyer they are (Bradley, 1968, p. 12).

According to Conover (1971, p. 3), with nonparametric
statistics "approximate solutions to exact problems are found,
as opposed to the exact solutijon to approximate\\giob1ems

furnished by parametric statistics." The probabi]i??
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statements from most nonparametric statistical tests are
exact probabilities. The accuracy of those statements

does not depend on the shape of the population distri-

bution (Siegel, 1956, p. 32). Another difference {s that

in many nonparametric procedures, neither the null hypothesis
under test is formulated in terms of the parameters of the
paren populations, nor are estimates of bopu]ation parameters
calculated (Ferguson, 1971, p. 322).

Nonparametric statistical procedures weré chosen as
Jthe appropriate method to use for testing the hypothesis in
this study. The next step was to choose a particular non-
parametric procedure. The performance of the students in
the.study was measured at the end of each unit by multiple
choice tests of the information presented. in the unit. The
test scores of all the students in each treatment group were
combined. A mean was calculated. There were a total of
twenty-two pairs of means.

The mean was selected as the appropriate measure of .
central tendency on which to make the statistical analysis
for several reasons. The mean is an appropriate measure
of central location for interval and ratio variables

(Ferguson, 1971, p. 52). The arithmetic mean is the balance

point of all the scores and it is easily calculated. Further,

the effectiveness of programmed instruction as comgfred with
™.

S
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other kinds of instruction can be evaluated according to
Jacobs, Maier, and Stolurow (1966, p. 49) by comparing the
mean level of outcome. The median, an alternative measure
of central tendency, was considered. It was rejectéd in
~favor 6f the mean-because the median is an ordinal statistic
and would be appropriate in this study only if the distri-
bution of the variables showed gross asymmetry (Ferguson,

1971, p. 53). The means were calculated using the formula:

£X.
X = —

TN

The Wilcoxson Signed Ranks Test is the appropriate
nongarametric procedure to use in a study such as this
when the numerical value has meaning anda comparison is
being made between two related groups (Conover, 1971,
p. 206). quever, the Wilcoxson test requires that the
tests f}om which the means were generated bhe equivalent.
The twenty-two unit tests in this study had varying num-
bers of questions and therefore the resulting means were ~
not equivalent and the Wilcoxson test could not be used.
Sign Test

The sign test was selected for this study. It is a
gross measure of the significance of difference. It does
not take. into account the magnitude of difference in the

scores under different conditions (Champion, 1970?\Q: 165).

N
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It is applicable to the case of two related éamp]es when
it is desired to establish that two treatments are different
(Siege], 1956, p. 68). It is useful for testing whefher
two populations have the same mean where the observations
come in pairs with one element of each pair from each
population (Conover, 1971, p. 121).
The assumptions for the sign test are:
(1) That the variable under consideration has a
continuous distribution (Bradley, 1968, p. 167);
(2) That the two groups were equivalent before the
test, that they either were randonly assigned to
the treatment and control groups (Kraft and van
Eeden, 1968, p. 124) or the. subjects act as
their own control in some type of before-and-
affer experimental design or succession of
treatment conditions (Siegel, 1956, p. 68);
(3) That there is independent performance by the

subjects on the post and retention tests in_

this experiment.
No assumptions are made about the form of the distribution
of the differences and there is no assumption that all subjects
were drawn from the same population.
In this study, if there is no difference between the

two teaching methods in their effect on student perforﬁé»ce:
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{(a) half of the time the experimental treatment should show
a positive advantage over the control treatment; and (b) half
of the time.the control treatment should show a positive
advantage over the experimental treatment. The théoretica]
probability that one is better than the other is fifty
percent. |

To determine which teaching method is better in this
study the mean of the scores of the control group (lecture-
discussion) was subtracted from the mean of the scorés_of
the experimental group (programmed instruction) for each
unit of instruction. If the result was positive (the experi-
mental mean greater than the cdntro] mean) it was assigned
a plus sign. If the result was negative (the control mean
greater than the experimental mean)'it was assigned a minus
sign. The sign of the difference (plus or minus) is the only
relevant information used to calculate the sign test statistic.
The sign test procedure assumes that ties are impossible
and that if they occur in a two-tailed test they should be
disregarded (Conover, 1971, p. 123). However, in this
experiment, the question of interest was one-tajled, whether
the experimental method was better than the control method.
Any ties which occurred were counted as minuses.

After the sign of the mean was determined for each of
the twenty-two instructional units, the total number of plus

signs was determined by counting. Since the sign test js a
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binomially disiributed test with a probability of fifty
percent, an equal number of plus and minus signs would be
expected if: a) the two treatments were identical; and

b) chance was the .only determiner of which treatment had
the higher mean. »

The theoretical probability of obtaining a particuiar
combination of plusses and minuses was determined by the
binomial expanéion rule using a probability of fifty per-
cent (the probability of each sign) and the total number of
trials (Marascuilo, 1971, p. 97). Each instructional unit
was an experimental trial in thi; study. The resulting
probabijlity is that associated with the occurrence under
the null hypothesis of a value as extreme as.the observed
value of the experimental condition (Siegel, 1956, p. 75).

«The probabilities obtained with the sign test are the ratio
of the number of successful outcomes of an event to a finite
number of possible outcomes (Bradley, 1968, p. 12).

The operational statement of the hypotheseg may now be
stated in terms of the probability of a plus for the experi-
mental method over the control method (Conover, 1971, p. 122):

H : P(+) = P(-)

0
H P(+) > P(-)

1°
The null hypothesis is that the probability of a plus occurring

(experimental mean greater than the control mean) is equal to
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the probability of a minus occurring (control mean greater
than the experimental mean). The alternative hypothesis is
that the probabi]ity of a plus occurring is greater than the
probability of the occurrence of a minus.

Significance Level

The investigator, in the ideal situation, specifies the
exact values of both the level of significance and type II
error before he begins his research (Siegel, 1956, p. 89).-

These values determine the size of the sample (N) he needs

for computing the chosen statistical test. The significance

level is determined by first specifying all possible samples
that cdu]d occur when the null hypothesis is true. Then a
subset of the samples is selected which has a very small
probability, if the null hypothesis is true, that a sample
actually observed will be among them. k

The significance level, power, sample size, and sampling
distribution for this experiment were determined during the -
planning stage of the study. First the number of_units (N)
and the significance level (a) were determined by a trial

and error expansion of the binomial formula:

(g)pqu~x
Various levels of N (numbers of units) with the probability

set at .50 were calculated until a reasonable combiné??e. of

N and level of significance was discovered. The number of
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trials decided on was twenty-two. An expansion of the
binomialﬁformu]a with the number of trials set at twenty-
two and the probability set at fifty percent was used to
generate a.binomia] distribution. This is the sampling
distribution for this study and from which the significance

level and decision rule could be determined. The formula

. _ 501 _ [N x N-x
PI:X—X 22] (X)pq

This formula was used to generate the probability

used was:

P
N

distribution by calculating the probability of each possible
outcome (each possible combination of plusses and minuses)
beginniﬁg with twenty-two plusses (x) out of twenty-two
trials (N), then twenty-one plusses out of twenty-two trials
821 plusses and 1 minus) and so on. This was continued
until the cUmu]étive probability reached an acceptable
significance level for the study. The calculation of
probability in this manner results in an unconventional,

but exact, level of significance (alpha level). -

Table 11 shows the sampling distribution of the statis-
tical test. This distribution is calculated in terms of the
null hypothesis. Under the null hypothesis, the probability
of a plus is fifty percent. The table, therefore, shows

the distribution of the probability of committing a Typg\l

error and falsely rejecting a true null hypothesis for V;F$Qgi\\\\
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combinations of piusses and minuses. The table shows that

if during.twenty-two trials there are twenty-two plusses

(the experimenta]lmethod has a higher mean than the confroj
method evefy time) the probability of committing a Type I

error if the null hypothesis is rejected is .00000023.

The probability of committing a Type I error for each com-
bination of plusses and minuses is determined by cumulating

the probabi]ity to that level. From Table 11 it fs seen

that by cumulating the probabi]ity of obtaining fifteen

or more plusses out of twenty-two @he total is .06587.

This is the significance level selected for this study.

(For comparison, the table also indicates the probability

of obtaining fOUﬁtEen plusses our of twenty-two,) The

decision rule for rejecting the null hypothesis in this

study is with alpha equalling 0.659, reject the null hypothesis
if the number of plusses equals fifteen or more cut of
twenty-two trials.
The power of a test is its probability of rejecting a
specified false hypothesis. It is a procedure for comparing
alternate procedures for testing hypotheses. It is the\

probability of rejecting the null hypothesis when that

hypothesis is false. It is calculated by subtracting\ghe

N
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The Probability Distribution Generated From the'

Binomial Formula When the Number of
Trials is Twenty-Two and The
Probability is Fifty Percent

R

N X. P = .50

22 22 .00000023

22 21 .000005

22 20 .000055

22 19 .000368

22 18 .001737

22 17 .006254

22 16 .017493

22 15 .039958

22 14 (.075018)
N = the total number of trials
x = the number of plusses observed

(experimental minus control)
P {X =15, 16, 17, 18, 19, 20, 21,

or 22[P = .scz]
[N 27 06587
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Type II error from one (1 - 8). Type II error is the
failure to reject a false null hypothesis. The power of
a statistical test depends on the level of significance,
the alternative hypothesis (H1), and the sample size
(Ferguson, 1971, p?u322).

Power is calculated using the binomial formula in the
same manner as was the level of significance. However, for
power calculations, the alternative hypothesis (H]) is
the hypothesis of interest and the probability level selec-
ted is an arbitrary one. The probability distribution that
results is. the probability that the null hypothesis will be
rejected if the experimental method is really better than
the controtl method.'

The probability Tlevel 'selected to calculate the power
of the test statistic in this study was seventy-five percent.
This indicates the probability of rejecting the null hypothesis
if in reality the experimental condition is better than the
control condition seventy-five percent of the time. The

power distribution for this study was calculated from the

= .75p _ [N X _N-x

The resulting distribution is shown in Table 12. The

formula:

P
N

'?probability is cumulated for the same number of p1u§ses out

of the total as was used for determining the level J?\\
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TABLE 12

The Probability Distrbution Generated from the Binomial
Formula When the Number of Trials is Twenty-Two and The
Probability is Seventy-Five Percent

v«

N X P=.75
22 22 .00178
22 21 .01309
22 20 .04577
22 19 .10182
22 18 .16131
22 17 .19407
22 16 .17942
22 15 .13671

N = the total number of trials
x = the number of plusses observed
(experimental minus control)

5 7, 18, 19, 20, 21, or
. P
22| N

f] = .83397

L]

-
~ -

16
22
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significance (15 out of 22). Table 12 shows that with a
sample size of twenty-two and a significance level of

.0659 that the power is .8340 when there is a seventy-'

.five percent probability that the experimental method is

actually better than the control method. This indicates
that this statistical test is unbiased since the power
is larger than the level of significance (Conover, 1971,

p. 87).
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V. PROCEDURES OF THE EXPERIMENT

A11 of the students in Forms I and II at Tuamini
Secondary School during first term 1973 participated in
the experiment. Theywwere randomly assigned to the first
two streams in each form by the investigatof. The randomi-
zation was performed from a table of random numbers before
the students arrived at school. The randomization was
stratified according to sex.

Three of the students expected in Form II did not
return to Tumaini. No adjhstment was made for this. The
assignment of subjects was not revised since it wasn't known
until after the experiment had begun that those students
would not return. It was assumed that there was a random
pattern for not returning and no adjustment in-tﬁe experi-
ment was made. Eleven of the Form I students selected and
randomly assigned did not appear. Their places were assumed
by a]terﬁates who were placed in the streams as they appeared
at school. This also was assumed to have occurred randomly.

The scores of eight students were excluded frd; the
analysis of the data. Four of these were Form I students
who joined the school after the middle of the term. The
‘ other féur were Form II students who transferred to Tumaini

from other schools and were not randomly assigned to their

streams. \\\\\\

™
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The order of presentation of the instructional units
was randomly determined through the use of a table of ran-
dom numbers as recommended by Good (1963, p. 457). Sequen—
tially related units were assignéd together as a group.
Table 13 shows the sequence of presentation of the units
and indicates those randomly assigned togetherl A1l of
the units of instruction had been prepared for use before
the& were randomly sequenced. This eliminated possfb]e
bias due to sequence of preparationp

The two streams in each form were randomly assigned,
using a'tab]e.of numbers, to the experimental and control
treatments for each instructional unit. These assignments
are shown in Table 14. Each stream was randomly assigned
to equal numbers of experimental and control treatments,
eleven of each. The Form I and Form II agriculture classes
met at the same time. The two streams {(one from each form)
randomly assigned to the control method, lecture-discussion,
met together for their instruction in the dining hall. At
the same time the two streams randomly assigned to the
experimental method, programmed instruction, met together
in classroom number six in another part of the school.
During unit one, for example (Table 14), stream A of Form I
and streah B of Form II met together in room six for ingtruc-

tion by programmed instruction. At the same time, stream E\\\
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TABLE 13

The Agricultural Instruction Units Taught at
Tumaini Secondary School During First Term
1973; Those Randomized Together and the Order of Presentation

Randomized
Group

Unit
Number -

Unit Title

1

Tyres for farm equipment

Raising dairy calvés 1
Raising dairy calves II
Rajsing dairy heifers and bulls

ol PN —

Caring for the sow and litter
at farrowing time ‘

Digestion in animals

Animal nutrition
Feed characteristics
Vitamins

Minerals

Plant nutrition
Land I
Land II

Castrating, docking>dhd dehorning

—_— ] et ] —

O B W= WO~ O

The cow's udder and how it
functions '

Small engines I
Small engines II

10

— ]t
O W N

Introduction to animal breeding
Animal breeding, part II

11

21
22

Making and using concrete on the
farm, part I

Making and using concrete on the
farm, part II

Making and using concrete on the
farm, part III

I
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TABLE 14
The Randomiy Assigned Treatments of the Form I and

Il Agriculture Classes at Tumaini Secondary School
During First Term 1973

Unit Form I Form 11
Number Stream A | Stream B Stream A- | Stream B

p*

volow|loN|lov |[rwinv— [Co|o~N|[ov|sw N
A Ll L Il Al Rt bl Rl Ll Ll L

re|lvs|wvw|lrr|lr|ro|ro|lvr{vo|ro|or
oo (rr—|or|or|or|re|lvo|r—|ro|—o|o—
rrilvo|rojrojro|or r—|[vo|or|or|ro

O [ PRo—= e |t e e | et |

*P = programmed instruction - the experimental method
% L = lecture-duscussion - the control method

-




89

of Form I and stream A of Form II met together in the dining
hall for dinstruction by the Tecture-duscussion method. The
streams were reassigned according to the randomized schedule
of treatments for each gnit of instruction.

The agriculture classesmet for two consecutive forty
minute class periods during each of>the five school days
per week. Identical information was. presented to both .
treatment groups. The lecture-discussion classes were
taught from the same information sources used to prepare the
programmed instruction units. The two st%eams assigned
.to the control method (lecture-discussion) for each unit
were taught by the investigator, an experienced teacher
qualified to teach agriculture. The two streams assigned
to the experimental method (programmed instructioh) met to-
gether under the supervision of an experienced, qualified
secondary school teacher; although not an agriculture teacher.
It was necessary for a teacher not qualified to teach agri-
culture to supervise the programmed instruction and for
the investigator to teach the lecture-discussion c1a§;és
because no other teachers were available. No statistical
calculations were made until after the experiment was com-
plete in order to eliminate the possibility that the inves-
tigator would be influenced by early results.

At the beginning of the experiment the students Wer;\\\

instructed on the use of the programmed materials. The
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investigator explained the use and purpose of the programmed
method. A short practice unit, as recommended by Lysaught
and Williams (1963, pp. 152-153), was used to familarize

the students with the pnggrammed instruction method. This
was done to help the students adjust to the neﬁ method
before reaching the subject matter units. (A copy is in-
cluded in Appendix B.) At the beginning of each unit, the
number of class periods allotted for that unit was announced
to the students in both treatment groups. The time was
specified so that the students would know when to expect

the unit test and to enable those using the4programmed units
to pace themselves.

The lecture-discussion class was conducted in the
traditional manner with the teacher presenting thé ﬁateria]
orally using the blackboard as an aid. The students were
encouraged to ask questions and were called on to respond
to questions asked by the teacher. The programmed instruc-
tion group received the instructional materials at the
beginning of the class period. These were collected ;f
the end of the period to insure that the control group did
not see them. The students under the experimental conditions
were permitted to make notes in addition to the responses

made on the answer sheets which they were allowed to keep.

~

The teacher was available in the classroom during the entiﬁE\
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class period to answer questions and assist the students
using the programmed materials.

The posttests were given to all students at the same
time, on the class day following the completion of the unit.
These were multiple choice tests that had beeh prepared
before the experiment along with the prbgrammed'units.

The number of questions varied with the length of the unit.
The posttest'marksr Qere, as the students had been told,
used to determine the grades for each student at the end-

of the term. Following the marking of the posttests, the
students were permitted to look at them to see the results
and to check the teacher's marking. The tests were then
collected and not returned to the students again. No makeup
_tesfs were given.

A retention test was given four to six weeks following
the posttest. Appendix C shows the dates of posttests and
retention test and the time interval between them. Originally,
the retention test was planned for six weeks following the
posttest. However, this was impossible because of sch601
holidays. Therefore, the four to six week schedule was
adopted. In that way the retention tests could be scheduled
around the holidays. The retention tests were given un-
announced during regular class periods to all students at

one time. The retention tests were given on an irregular
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échedu]e because of the four to six week interval. This

made it unlikely that the students would be able to guess
when one would occur. The students did not see the retention
tests after they were*marked.

Several students asked why the retention tests were
given. They were told it was to see if they %emembered
anything. Thgymdjd not have to study for them because the
results would not affect their term grades. The retention
test was the same test as the postfest. Lysaught and
Williams (1963, p. 139) state that the same test can be

used to insure equivalence of the two tests if given over

a month apart.
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VI. LIMITATIONS OF THE STUDY

The major limitation of this study is that the school
where the experiment was conducted was not randomly seiec-
ted from among all secondary schools in Tanzanja. Neither
was the experiment repiicated at any other school. The
reasons for this have been given previously. The students
at Tumaini (the location of the study) are probably similar
to students at other private secondary schools. They’all
failed to gain admission to government schools because
their performance on the primary school leaving examination
was inadequate. The second factor which they all have in
commonis that they can afford to pay the fees which enable
them to attend private school. This problem limits the
generalizations which can be made from this study. The
results cannot be 1agica11y generalized into a realm not
represented in the study sample (Campbell and Stanley, 1966,
p. 17). The generalizations from this study will be Timited
and restricted to the particular characteristics of the
subjects sampled, the methods used, and the specific con-
ditions of the experiment.

A second limitation was the active participation of
the investigator in the experiment. He prepared the pro-

grammed instruction units and taught the lecture-discussiqn

classes. There is, therefore, a possibility that unintentioﬁéi\\\\\\\\
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researcher bias entered into the results. This was a
fixed factor of the research and could not be avoided.

A third limitation of this study is that there was
not control over the actixities of the students outside
the classrooms. The students taught under each‘of the
two methods may have compared class notes, discussed the
lessons, and studied together. This may have reduced the
distinctiveness of each group's instruction by reducing
the differences observed in the mean test scores and
thereby blurring the results of the evaluation (Jacobs
and others, 1966, p. 60). However, the actua] method of
instruction in the classroom was controlled and was distinct
for each group.

One pukpose.of prggrammed instruction is to c&nfro]
 the situation. If the students can cheat the control is
not adequate. The use of a mask to expose only one new
frame of the program at a time requires self-discipline
on the part of the student for proper usage. This self-
discipline was not always observed. The teacher of thém
programmed units did instruct the students in the proper
use of the mask and the reasons why it was to their ad-
vantage to use it correctly. When improper usage was ob-
served, the student was reminded to use it correct]}.

Improper usage could have affected the results of the

N

N
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experiment. A related problem, although not as obvious,
could have affected the lecture-discussion classes. This
is theproblem of students failing to Tisten and particibate
in discussion. This could-have affected the expgrimental
results; but, like cheating, is something which could occur
in a normal classroom situation.

A final problem, which may have affected the results
of the experiment, was student absenteeism from c]ass.v
Students were absent from class at various times. This
was caused by truancy, assignment by school officials to
punishment or other duties, and school activities. It
was assumed that the absenteeism affected botheexperimental
and control groups randomly, and therefore egually, so no

adjustment was made.




96
CHAPTER IV

THE RESULTS:
ANALYSIS OF DATA AND HYPOTHESIS TESTING

The data collectedyin the experiment con;isted of
the student;' posttest and retenfion test scores for each
of the twenty-two units of agriculture instruction. The
analysis of the data began with the calculation of the
means for the exgé;iﬁéﬁfai'and contro]rgrohps for eaéh of
the units of instruction. To determine the mean, the scores of
all the students in each group were added together and then
divided by the number of students. Then, for each unit of
instruction (experimental trial), the control mean was
subtracted from the experimental mean and the sign of the
difference (+ or -) was determined. Finally, the number of
plus signs was determined by counting.

The total number of plusses observed was the informa-
tion needed to test the hypothesis of this study. The
decision rule, which had been determined before the experi-
ment, was: with alpha equalling .0659, reject the null
hypothesis if the number of plusses equals or exceeds fif-
teen. Therefore, in each case, if the number of plusses
was fourteen or less the null hypothesis was not rejected.
I1f there were fifteen or more plusses the null hypothesis

was rejected and the alternative hypothesis accepted because
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this indicated that the means of the experimental group
exceeded the means of the control group a significant num-
ber of times at the .0659 level of significancg.

Three groupings of Fhe students participating in
the experiment were test;a under each hypothesié. One group
was formed by combining the scores of the Form I and Form II
students for an ovéra11 test of hypotheses. The other two
groups were composed of the individual Forms, I and II.
Means were calculated and the hypotheses tested for each
of these groupings of students for both the post and
retention tests. In the discussion which follows, programmed
instruction and lecture-discussion are used instead of

experimental method and control method.
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I. HYPOTHESIS 1 - THE EFFECTIVENESS OF PROGRAMMED INSTRUCTION

The first hypothesis was that there is no significant
difference in a Tanz&nian secondary school between the |
performance of students taught agriculture by programmed
~instruction and the performance of those taught by the
lecture-discussion method. The alternative or reéearch
hypothesis was that students taught by programmed instruc-
tion perform better than students taught by the 1ecturé-
discussion method. The test of this hypothesis provided
an overall evaluation of programmed instruction as compared
with the lecture-discussion method.

Hypothesis 1 - Posttests

The posttest results are shown in Table 15. (Appendix D
contains the experimental trial means comparison for each
statistical test.) When the scores for all students in
Forms I and Il were combined, the programmed instruction
method had a higher mean than the lecture-discussion method
twelve out of the twenty-two trials. The decision rule for
rejecting the null hypothesis requires at least fifteen
plusses so the null hypothesis could not be gej?cted.

However, when the forms were analyzed individually it
was found that in Form I the programmed instruction method

had a higher mean for fifteen of the twenty-two trials. ~\\\\

This was sufficient, according to the decision rule, to rejECf\\\\\\\\
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TABLE 15

Plusses Observed from the Comparison of the Experimental

and Control Group Means of all Students.

Number of Plusses

A1l Students Form I Form II

Posttests 12 .15* 11
Retention Tests 13 13 13

*Statistically significant when o = .0659
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the null hypothesis and accept the alternative hypothesis
that there was a statistically significant difference
between the means in favor of the programmed instruction
method. The Form II resu]Eg had eleven plusses, an equal
division of success between the two methods, not énough
to reject the null hypothesis.

Hypothesis 1 - Retention Tests

The results of the retention tests given four to six
weeks after the posttests are also shown in Table 15.
Identical results, thirteen piusses, were observed for
all three groupings of students. This positive advantage
for the programmed instruction method over the lecture-
discussion method was not sufficient, accofding to the
decision rule, to reject ?he null hypothesis. N

-The results of the testing of the first hypothesis,
an overall comparison of the programmed instruction and
lecture-discussion methods, indicates that Form I students
performed statistically significantly better at posttest
time when using programmed instruction than when taught ;y
the lecture-discussion method. No advantage for either
method waé shown by Form II students at posttest t{me. '
None of the retention test results were statistically sig-
nificant in the overall comparison of the two teaching
methods. A positive numerical advantage is shown by both

Form I and Form II students for programmed instruction, but

is not sufficient to be statistically significant.

~

.
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II. HYPOTHESIS 2 - STUDENT CHARACTERISTICS

The second hypothesis of this study was concerned with

the relationship of selected student characteristics to the

performance of students tdﬁéht by programmed instruction.
The hypothesis stated that there is no re]ationshjp be-
tween the performance of students taught by programmed
instrucfioﬁ and diffefénces in their sex, success in school,
English language ability, and attitude toward the programmed
instruction method. The alternative hypothesis was that

the performance of students taught by programmed instruc-
tion is related to differences in their sex, success in
school, English language ability, and attitude toward the
programmed instruction method.

Sex

Sex - posttests. Sex was the first student characteristic

analyzed. The scores were dicotomized according to the sex

of the student and means calculated from them. The results

of the posttest programmed instruction and lecture-discussion

means comparison of the boys is shown in Table 16. There

were twelve p1ﬁsses when the scores of all the boys were.

combined, not sufficient to reject the null hypothesis.

The Form I boys, as a separate group, had sixteen plusses

which was a sufficient number to reject the null hypothesf?x\

The Form II boys had thirteen plusses, insufficient to reject \\\\

the null hypothesis.
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Plusses Observed from the Comparison of the

Experimental and Control Group Means When the

Students were Divided According to Sex

Number of Plusses

Form I and II .
Combined Form I Form II
Posttests
Boys 12 16* 13
Girls 14 15% 13
Retention
Tests.
Boys 9 13 10
Girls 15%* 13 | 14
*Statistically significant when a = .0659
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The same comparison for the girls is also shown in
Table 16 and the results are similar to those obtained
from the boys. The Form I girls had fifteen plusses which
was sufficient to reject the null hypothesis. The Form II
girls had thirteen plusses and the combined resuits of all
girls had fourteen plusses, neither of which was sufficient
to reject the null hypothesis.

These posttest results parallel those of the first
hypothesis aﬁd indicate that the advantage for the programmed
instruction method observed for the Form I students is
distributed among both the boys and the girls. Similarly,
the statistically non-significant results for Form II under
the first hypothesis is not a factor affected by the sex
of the student.

Sex - Retention Tests. The results of the comparison

of the results of the retention test means for the boys is
shown in Table 16. The results for three student groups,

all boys and Forms I and II individually, indicated no statis-
tically significant differences. There were nine plusses

for the combined group, thirteen plusses for the Form I boys,

© Oe o

and ten plusses for the Form II boys.
One statistically significant difference was observed
in the results of the girls' retention tests as shown in

Table 16. The combined group of all girls had fifteen

S
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plusses, sufficient for rejection of the null hypothesis.

Buf the null hypothesis could not be rejected in the Form I ;
group of girls with thirfeen plusses nor in the Form II

group of girls with fourteen plusses. _

These results indicate that, when taught by programmed
instruction, the girls performed better on the retention
tests than did the boys. This is further supported by the
fact that on the retention tests the girls in Forms I and II
had higher numerical advantages for pfogrammed instruction
than did the boys. These results also indicate that, at
retention test time, girls taught by programmed instruction
tended to do better than girls taught by lecture-discussion.

Success in School

The relationship of the students' success in school and
their performance under the programmed instruction method
was assessed in two ways. The first assessment was made on
the basis of the students' academic record in agriculture
class. The second assessment was made on the basis of their
academic rank in their form (grade). In both cases the stu-
dents were divided into upper and lower class halves on the
basis of their rank at the end of the school term during

which the experiment had been conducted.
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~,

Agriculture class rank - posttests. The results of the

compérison of the posttest means of the students who ranked
academically in the upper half of their agriculture class

is shown in Table 17. Thenq were no statistically significant
results. There were eleven plusses for the combihed group,
fourteen for Form- I, and ten for Form II. None was high
enough to reject the null hypothesis.

There was a difference in the results of the comparison
made with the students who ranked academically in the lower
one-half of their agriculture class (Table 17). The combined
group had sixteen plusses, the Form I group fifteen plusses,
and the Form II group sixteen plusses. 1In all three cases
the nu{] hypothe;is could be rejected. This indicated that
students who ranked in the lower half of their.égricuiture
class performed statistically significantly better under
the programmed instruction method than those under the lecture-
discussion method.

Agriculture class rank - retention tests. The results

of the retention test comparison of means is given in TaB]e

17 for the students in bothkthe upper ha]f of their agricul-
ture class and the lower half of the c]ass.* None'of the six
comparisons had sufficient plusses to reject the null hypothe-

sis. The combined group in the upper half of the class had

NN

eleven plusses while the Form I upper half had twelve plusses \\\\\\\
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TABLE 17
Plusses Observed from the Comparison of Experimental

and Control Group Means when the Students Were
Divided According to Rank in Agriculture Class

Numbeyr of Plusses

Forms I.and II
Combined Form 1 © Form II

Posttests

Upper half of
agriculture
class 11 14 10

Lower half of
agriculture
class 16%* 15% 16*

Retention Tests

Upper half of
agriculture
class 11 12 N 10

Lower half of
agriculture )
class - 14 12 13

*Statistically significant when a = .0659.
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and the Form II upper half had ten plusses. The lower
half of the agriculture class (Table 17) had fourteen
plusses for the combined group, twelve plusses for the
Form I group, and thirteen plusses for the Form Il group.

Agriculture class rank - discussion of results. Thesé

results of statistical tests made on the basis of rank in
agriculture class show that it made no difference whether a
student in the upper half of his agriculture class was taught
by programmed instruction or by lecture-discussion. The test
results, both post and retention, showed no statistically
significant difference between the two methods. However,

the method of instruction did make a difference for students
who ranked in the lower half of their agricu]tgre c1a§s. The
sfudents who were taught by programmed instruction had statis-
tically significantly higher marks on the posttests than
those taught by lecture-discussion in both Forms I and II.

On the retention test, there was a numerical, but not statis-
tically significant, advantage for the programmed instruction
method. It appears that programmed instruction has defiﬁite
‘advantages for the poorer student and no disadvantage for

the better student.

Form rank - posttests. The second assessment of the

relationship between programmed instruction and success in _

™

sghoo] was based on the academic rank of the students in
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their form. This rank was determined from a class standing
determined by an average of their performance in all their
classes at the end of the term during which they experiment
was conducted. ..

The results of the cémparison of the means of the post-
testsof students ranking in the upper half of their form is
shown in Table 18. The éombined comparison, Forms I and II
together, resulted in fifteen plusses which was sufficient
to reject the null hypothesis. The same is true in Form I;
fifteen plusses resulted when the two methods were compared
in that group and the null hypothesis was rejected. However,
in Form II therewere only fourteen plusses, not sufficient
to reject the null hypothesis.

Table 18 also shows the results of the cohparisdn of
posttest means between the two treatment methods for students
ranking academically in the Tower one-half of their form.

The number of plusses in the combined group was sixteen,

the Form I group also had sixteen, and the Form II group

has seventeen. In all groups there were sufficient p]ugées

to enable rejection of the null hypothesis. N

These results indicate that Fgrm I students taught by
programmed instruction performed statistically significantly
better on the posttests than when taught by 1ecture-discus§ion.

1t made no difference whether they ranked in the upper or \\\\\\\\\\\
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Plusses Observed from the Comparison of Experimental
and Control Group Means When the Students Were
Divided According to Rank in Form

29

Number of Plusses

Forms I and II

Combined Form I {Form II

Posttests

Upper half of form 15% 15* 14

Lower half of form 16* 16* 17%*
Retention Tests .

Upper half of form 8 13 10

Lower half of form 15% 13 14
*Statistically significant when a = .0659
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lower half of their form. This is consistent with the

overall results observed under the first hypothesis,

that programmed instruction was the better method for

Form I.

w, v

The posttest results for Form II are divided. There

e e —— was no Statistically significant difference in performance

between the two teaching methods for Form II students who

ranked in the upper half of their form. However, the

Form II students ranking in the lower half of their form

produced statistically significant results in favor of

the programmed instruction method. The test of the first

hypothesis had indicated that Form II students performed

equally well under programmed instruction and lecture- -

discussion. The results here, however, indicate that this

was true only for the better students, that the academically

poorer Form Il students

programmed instruction.

performed better when taught by

Form rank - retention tests. The results of the com-.

parisonﬂof the means of
who ranked in the upper
Table 18. The combined
group thirteen plusses,

None was high enough to

the retention tests of the students
half of their form is shown in
group had eight plusses, the Form I
and the Form II group ten plusses.

reject the null hypothesis.
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Table 18 also shows the comparison of means of students
who ranked academically in the lower half of their form.
The overall comparison resulted in fifteen piusses which
was sufficient to reject the null hypothesis. However,
the Form I group had only t;{rteen plusses and the Form II
group only fourteen plusses, neither of which was sufficient
" to reject the null hypothesis.

No statistically significant difference between the
two teaching methods was observed at retention test time
for students in either Form I or Form II who ranked in
the academic upper half of their form. However, for stu-
dents ranking in the lower half of their form, the programmed
instruction method was superior. These statistically ‘
significant results for the combined Form I and 11 group
and the numerical advantage for programmed instruction
exhibited by the individual Form I and Form II groups again
jndicates that the programmed instruction method is superior
to the lecture-discussion method for students who rank in
the lower half of their form.

English Ability

English ability was another student characteristic
which was analyzed to determine its relationship to student

performance underprogrammed instruction. The rank of the

student in his ENglish class at the end of the term during \\\\\\\\
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which the expériment was conducted was the criterion used
to divide the students into upper and lower groups.

English ability - posttests. The results of the

posstest meahs'of‘studenxé ranking in the upper half of
their English classes is shown in Table 19. The combined
group had nine plusses. Form I had fourteen p]uSses and
Fofm‘ii‘aégm;}eVEh b1;§;es. Nonewéé.su%ffé{énf‘fsm%éjééf -
the null hypothésis.

Different results occurred when fhe comparison of
posttest means of those in the lower half of their English
classes was made. There, as Table 19 shows, the combined
group had eighteen plusses, the Form I group had seventeen
p]usses,»and,the Form II group had thirteen plusses. The
résu1ts for thecombined group and Form I group are sufficient
to permit rejeétion.of the null hypothesis. The Form II
students in the lower half of their English class did produce
a numerical advantage in favor of the programmed instruc- e

null hypothesis.,

English ability - retention tests. «Jhe results of the
comparison of the‘means observed on the retention tests for
those rahking in the upper half of their English class is
included in Table 19. The combined group had eleven plus-
ses, Form I fourteen plusses, and Form II eleven plusses.

Al1 were insufficient to reject the null hypothesis.



TABLE

19

“ Plusses Observed from the Comparison of Experimental
and Control Group Means When the Students were
Divided According to Rank in English Class

Number of Plusses

Form I and II

Combined Form I |Form I1I
Posttests '
Upper half of English class 9 14 11
Lower half of English class 18% 17* 13
Retention tests
Upper half of English class 11 14 11
Lower half of English class 13 13 13
*¥Statistically signifticant when o = .0659

e
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The comparison of retention test means for the students
in the lower half of their English classes is also shown
in Table 19. Each of the three groups had thirteen plusses.
This indicated a numerical‘advantage for programmed instruc-
tion, but was not sufficiént to reject the null hypothesis.

Eng]fsh abjlity, as determined by rank in English class,
appears to be related to students' performance under pro-
grammed instruction. Students with greater English abi]ity,‘
upper half of class, performed equally well (statistically)
under both programmed instruction and Tecture-discussion
methods of instruction on both the post and retention tests.
However, programmed instruction was the better method for
students ranking in the lower half of their class. The
Form I students in the lower half of their Enjiish ciass
performed statistically significantly better on the post-
tests when taught by programmed instruction than when
taught by lecture-discussion. The Form II students in the
Tower half of their English class had a posttest numerical
advantage for the programmed instruction method. On tﬁ;
retention tests, the students of lower English ability,
in both Forms I and II, produced results which were numerically

although not statistically in favor of programmed instruction.

S
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Teaching Method Preference

The students completed a questionnaire at the end
of the experiment which included five questions about
their preference of teaching method; programmed instruc-
tion or lecture-discussion.*” (See Appendix E for a copy
of the questionnairé.) The students were divided into two
preference groups, those preferring programmed instruction
and those preferring lecture-discussion. If three or
more of their responses to the five questions (numbers
1, 2, 4, 5, and 7) were programmed instruction, they were
placed in the group preferring programmed instruction.
Likewise, 1f three or more of their responses were lecture-
discussion they were placed in that group. Table 20 shows
the distribution of the students according to the treatment
they preferred. Approximately one-third preferred programmed
instruction and twb-th%rds preferred the lecture-discussion
method.

Method preference - posttests. Table 21 shows the

results of the comparison of the means of the group of -
students who preferred the programmed instruction method.
The combined group had seventeen plusses and the Form I
and Form II groups each had eighteen plusses. Al1 three
were sufficiently high enough to provide a basis for re-

jecting the null hypothesis. This indicated that the students\\

who preferred the programmed instruction method performed \\\\\‘
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Plusses Observed from the Comparison of Experimental
and Control Group Means When the Students Were
Divided According to Teaching Method Preference

Number of Plusses

Forms I and II
Combined

Form 1

Form II

Posttests
Preferred
Programmed
Instruction

Preferred
Lecture-
Discussion

Retention Tests
Preferred
Programmed
Instruction

Preferred
Lecture-
Discussion

17*

12

15%

12

18*

14

12

12

18%

10

16*

*Statistically significant when

¢

.0659
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better under that method than under the lecture-discussion
method.

The same comparison made on the posttest means of those
who preferred the lecture-discussion method, Table 21, shows
different results. The comb{;ed group had twelve plusses.
The Form I group had fourteen plusses and the Form II group
had ten plusses. None was sufficient to reject the null

hypothesis.

Method preference - retention tests. -The results of the

comparison of means of the retention tests for those who
preferred the programmed instruction method are shown in
Table 21. The overall group had fifteen plusses and the
Form II group had sixteen plusses. Both were sufficient to
reject the null hypothesis. The null hypothesis could not
be rejected on the basis.of the twelve plusses observed in
the Form I group.
Table 21 shows the results of the comparison of means
of the group who preferred the lecture-discussion method.
The combined group and the Form I group each had twelve p]ﬁéses
and the Form II group had nine plusses. None of the three
was sufficiently high enough to reject the null hypothesis.
There results indicate a relationship exists between
method preference and performance results. The students who
indicated a preference for the lecture-discussion method \\\\\\\

exhibited no statistically significant difference between
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their performance when taught by programmed instruction
and when taught by the Tecture-discussion method. This was
observed on both the post‘and retention tests.

On the other hand, students of both Form I and Form II
who preferred the programmed.instruction method achfeved
statistically significant]y highe}'scores on the posttests
when taught by programmed instruction than when taught by
lecture-discussion. The retention test results were
statistically significant in favor of programmed instruction
for Form II students who preferred that method. The Form I
retention test results numerically favored the programmed

instruction method, but were not statistically significant.
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IV. OTHER OBSERVATIONS

Thirty statistical comparisoﬁs of student’characteristics
and experimental results were made of the posttest means.
Fifteén of those comparisons %;d significant results. In
addition, twelve of the other comparisons had results in
which there was an even or greater number of times that the
mean of the programmed instruction group was higher than
the mean of the lecture-discussion group. In the three
remaining comparisons the mean of the lecture-discussion
group was higher a greater number of times than the mean
of the programmed instruction group.

Thirty statistical comparisons were also made of‘the
student characteristics and experimental results from the
retention test means. Four were statistically significant
for the programmed fﬁstruction method. Twenty of the other
combarisons had results in which there was an even or
greater number of times that the means of the programmed
instruction group were higher than the means of the lecture-—
dlscussion group. The remaining six comparisons had results
in which the lecture-discussion means were higher than the

programmed instruction means.
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CHAPTER V

PROGRAMMED INSTRUCTION: EFFECTIVE OR NOT?

A short review of the problem and its background, the
design of the experiment conducted to find an answer to the
problem, and a summary of the experimental findings is in-
cluded in the first part of this chapter. The conclusions
arrived at as a result of the experiment are then presented.
Finally, the implications of the findings and conc]ﬁsions

are made.
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I. SUMMARY OF THE STUDY

The Problem

Is programmed instruction an effective method of
teaching agriculture in a Tanzanian secondary schoo]?
This was the question for which the experiment conducted
in this study attempted to provide an answer. The question
developed out of the situation which existed in Tanzanian
secondary education in 1972. At that time a reorganization
of secondary schools was taking place which included the
eventual introduction of an agricultural bias into almost
one-third of the secondary schools in that nation.

The rapid expansion of agriculture into the secondary
school curriculum, proposed in the reorganization plan, was
- sTowed by several problems. These problems were created by
the lack of teachers, the use of poorly qualified teachers,
and fhe Tack of teaching materials. A search for solutions
to these problems indicated that programmed instruction might
be useful. 'WH

The advocates of programmed instruction claim advantages
for that method which would provide solutions to some of
the problems observed in Tanzania. Programmed instruction
could help make up for a lack of teachers because a Tlarger
group of students could be taught at one time than when

using traditional teaching methods. Also, the use of
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programmed instruction eliminates much of the preparation
time a teacher needs when using a traditional teaching method.
This would permit é teacher to teach more classes.

Good programmed materials,. although not a substitute
for a teacher, would help alleviate problems caused Sy under-¢
qualified teachers. Expert preparation of materials would
insure that all students recieved a minimum level of educa-
tion. The preparation of programmed materials in Tanzania
would insure that they were appropriate for that country.
This would also provide a solution to the problem resulting
from the lack of teaching materials.

The question about the effectiveness of programmed
instruction in Tanzania then arose. There is a grgat deq]
of information about the use of programmed instruction in
the United States, but nothing was found about its use in
Tanzanian secondary schools. Reports of its use in other
developing countries indicated that it might be a useful
method for Tanzania. It was then decided to investigate th9
possibility of using programmed instruction in Tanzania.

‘The Experiment

An experiment with a posttest-only control group design
was conducted to determine the effectiveness of programmed
instruction in Tanzania. The location of the experiment,

Tumaini Secondary School, was not randomly selected. This \\\\
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and the fact that Tumaini was a private school became the
biggest 1ihit1ng factors of the study.

Tumaini, at the time of the experiment, had entered
the second year of a new agrjculture sylilabus. This meant
that agriculture was taught to Form I and Form II sfudents.
A11 the students in these forms, boys and girls, participated
in the experiment. The students were randomly assigned to
the two stfeams in each form. These streams became the
experimental and control groups for the experiment.

The experimental group was taught by programmed instruc-
tion; the control group by the lecture-discussion method
traditionally used in Tanzania. The performance, as measured
by a multiple-choice test of the material taughtf of thgstu-
dents in the experimenfa] group was compared with the perfor-
mance of the students in the control goup to determine the
effectiveness of programmed instruction. Posttests ahd
retention tests were given. The experiment consisted of
twenty-two trials. Each trial consisted of one unit of
agriculture instruction.

The two streams of each form were randomly assigned to
the two treatment methods for each experimental trial. This
assignment was made with the condition that each stream
experience each treatment an equal number of times. Each
stream, therefore, served as the control group eleven times and

as the experimental group eleven times.
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The mean score of the students taught by programmed
instruction was compared with the mean score of those
taught by lecture-discussion for each unit of instruction.
The resu]fs of the twenty-twoyexperimental trial compari—
sons were statistically eva]ﬁated by a nonparametric statis-
tical procedure, the sign test. A parametric statistical
procedure was not used because the assumptions could not
be justified in the setting of this study. The decision
rule set for this study, before the experiment began, was:
with alpha equalling .0659, reject the null hypothesis if,
out of the twenty-two experimeqtal trials, the unit test
means of the students taught by programmed instruction
exceeded the unit test means of the students taught by
lecture-discussion fiffteen or more times.
The Findings

This statistical procedure was utilized to test two
hypotheses. The first hypothesis involved an overall com-
parison of the performance of students taught by programmed
instruction with those taught by the lecture-discussion
method. The null hypothesis was that the performance of
students taught by programmed instruction would be no better

than students taught by the lecture discussion method. The

alternative hypothesis was that students would perform better -

when taught by programmed instruction than when taught by the

Tecture-discussion method.

™~

N
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The second hypothesis was concerned with the relationship
between selected student characterisitcs and performance when
taught by programmed instruction. The null hypothesis was
that the performance of students . taught by programmed instruc-
tion is not related to differences in their: sex, sucéess in
school, English language ability, and attitude toward the
programmed instruction method. The alternative hypothesis
was that the gpreformance of students taught by programmed
instruction is related to differences %n their: sex, success
in school, English language ability, and attitude toward the
programmed instruction method. -

The results of the éxperﬁment were mixed. Neither
hypothesis was fully supported nor completely rejected. Each
hypothesis had some pérts.in which statistically significant
results were observed and the null hypothesis could be
rejcted and the alternative hypothesis accepted. Other parts
of each hypothesis had results which were not statistically
significant; for those parts the null hypothesis could not N
be rejected. A summary of the results of all the statistical
comparisons made in testing these hypotheses'is shown in
Table 22.

The results of the test of the first hypothesis indicated
that programmed instruction was a statistically significantly

better method of instruction than lecture-discussion for Form I
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TABLE 22

Results of Statistical Comparisons Between the Test Means of

Students Taught by Programmed Instruction Versus Those Taught

by Lecture-Discussion for Form I and II Agriculture Classes
at Tumaini Secondary School, First Term 1973

e . )
— N T
Hypoth- ~ PQiftests ~ Retention ' Tests
esis Group Forms | Rorm | Form| Forms | Form | Form
1& I—1 IT 1T & 11 1 11
1 A1l Students X*
2 Sex
Boys X
Girls X X
Success in School I
Students ranking
in upper half of
agrilture class
Students ranking
in Tower half of
agriculture class X X X

Success in School I1
Students ranking
in upper half of
form X X
Students ranking
in lower half of
form X X X X

English language abif.

Students ranking
in upper half of
English class

Students ranking
in lower half of 7
English class X X

Attitude toward -
programmed instr.
Students preferring

programmed instr. X X X X X
‘Students preferring
lecture-discussion

*An X indicates a significant statistical difference ("« = .0659) between
the means in favor of those taught by programmed instruction.




128

students at posttest time. Four to six weeks after the
posttest there was still a numerical advantage for the
progfammed instruction method, but the statistical sig-
nificance had faded away. The Form Il students produced
results which indicated there was no statistically signifi-
cant difference between their performance under the fwo
methods of instruction.

Five subparts of the second hypothesis, which concerned
the relationship between performance and selected student
characteristics, were statistically tested separately. Sex
of the student, the first subpart, was not a factor in
posttest performance. The posttest results for the boys
and girls of Form Il were not significant, while the boys
and girls of Form I prodyced statistically significant results
iq favor of programhed instruction. These resu]ts reflect
those observed in the test of thefirst hypothesis, that
programmed instruction was a statistically significantly
better method for Form I students than was lecture-discussion.

The retention test analysis produced statistically sig-
nificant results for the combined group of girls. This is
confusing because neither the Form I nor Form II girls, as
individua] groups, produced statistically significant results.
It indicates that the girls tended to perform better, at

retention test time, when taught by programmed instruction

“



129

than by lecture-discussion. It also means that the girls
performed better than the boys when both were taught by
programmed instruction.

The second and third subparts of the second hypothesis
concerned success in school. The academically Tower ranking
students in both Form I and Form II achieved statistiéal]y
significantly higher posttest marks when they used programmed
instruction than when they were taught by lecturé-discussion.
This was observed when the comparison wasméde according to
rank in agriculture class and when it was made according to
rank in form. The statistical significance observed on the
posttests diminished, so that at retention test time the only
statistically significant results were for the combined Form
I and II group who ranked in the lower half of their form.

English Tanguage abf]ity, the fourth subpart of thé
second hypothesis, appeared to be related to performance

in the experimentfor students of lower ability. The Form I

students who ranked in the lower half of their English class

achieved statistically significantly higher posttest results
when taught by lecture-discussion. The Form II students in
the lower half of their English class produced a numerical
advantage for the programmed instruction method, but it was
not statistically significant. At retention test time, the
results, again, were not statistically significant for any

student group.

N
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The final subpart of the second hypothesis concerned
the students' attitude toward programmed instruction. The
Form I and Form II students who preferred the programmed
instruction method achieved sgg;istica]]y significantly
higher posttest marks when taught by programmed instruction
than when taught by 1ecture-discussion. On the retention
tests, the Form II students preferring programmed instruc-
tion produced statistically significant results for the
programmed instruction method. The Form I students showed
a numerical advantage for programmed instruction, but it
was not statistically significant. The analysis of the test
marks of the students who preferred the lecture-discussion
method indicated that there was no statistically significant
difference between theif performance under the expérimenfa]
methods on either the posttests or retention tests.

The overall finding of the study was that programmed
instruction was as effective as the lecture discussion
method and in some aspects more effective. Sixty-six compari-
sons of the means of the two teaching methods were made in )
this study. The results of fifty-one comparisons showed a
numerical advantage for the programmed instruction method;
twenty of which were statistically significant. Six compari-
sons had equal numerical resu]t; for the two methods. Only
seven of the comparisons resulted in a numerical advantage

for the lecture-discussion method.
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II. CONCLUSIONS

The results of this study cannot‘technica11y be
generalized outside the realm of the setting of the experi-
ment because the Tlocation for the study was not randomly
selected. But the results of this experiment can serve
as a guide and indicator of what may be true in related
areas. The similarity of Tumaini Secondary School students,
the subjects of this study, to other secondary school
étudents in Tanzania was not determined. HoWever, the
experience of the investigator indicates that the simi-
larities are much greater than the differences. Tumaini
students and other private'schoo1 students had no known
differences. The only known difference between private
school and public school students was that the students in
private schools had failed to be admitted to a public
school; a difference based in a one-time primary school
leaving examination. Completion of primary school and
attendance at a secondary school were things which all
secondary school students had in common and made them
different from the general population of Tanzania.

The following conclusions seem logically drawn based
on the results of the experiment in agficu]ture classes at
Tumaini Secondary School and on the personal experience of

the investigator:
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Programmed instruction should be as effective

a method in other private secondary schools in
Tanzania as it was at Tumaini. The students

in all Tanzanian private secondary schoo]shavé
two common factors: a) they failed to qualify
academically for public secondary school; and ’

b) theyare able to pay the fees to attend.a
private school.

Programmed instruction would probably be an
effective teaching method-in public secondary
schools.

Programmed- instruction should be as effective

in teaching factual information in other cjasses‘
as it was in agficu]ture.

Programmed instruction must be effectively intro-
duced to the students inorder to obtain the best
results.

The secondary school syllabus could be more
effectively standardized throughout Tanzania

with the use of programs adapted to or developed
within the coutnry.

The problems of teacher shortage, use of underqualified
teachers, and lack of material which hinder the

development of agricultural secondary schools in
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Tanzania, could be lessened by developing the
suitable parts of the agriculture syllabus in a

programmed format.
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RECOMMENDATIONS

Given the above data and conclusions, the following

recommendations are made for_the implementation of programmed

instruction in Tanzanian secondary schools:

1.

Programmed instruction should be introduced into
Tanzanién secondary schools whenever and wherever
possible.

Programmed instruction should be experimentally
tried in a public secondary school and in a non-
agriculture subject matter area to demonstrate its
wide application.

Ministry of National Education officials must
make a commitment to furnish financial ~and
staff resources needed to develop or adapt pro-
grams for Tanzania and to implement their use.
Teachers must be trained to insure that the

programmed materials will be used effectively.
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IMPLICATIONS

The implications of the development of programmed

instruction as a valid teaching method in Tanzanian secondary

schools would probably result in:
.

1.
2.
3.

More students being taught by fewer teachers.

A faster rate of expansion for education.

A greater standardization of secondary education.
A faster rate of social and economic development

for Tanzania.




136

BIBLIOGRAPHY




137

BIBLIOGRAPHY

‘Apter, Michael J. and David R. Boorer. "“The Effect of Mul-
tiple-Choice Pre-Testing on Post-test Performance in
Programmed Instruction, "Programmed Learning and
Educational Technoloqy, April, 1971, pp. 125-130. ]

Armbrester, P. Vernon, Newton M. Baughman, and Jon R. Moris. |
"Agriculture Science for Tanzanian Secondary Schools.” 1
Program proposal USAID/afr. 438. Morgantown, West |
Virginia: West Virginia University, 1969, (Mimeographed.) %

Bradley, James V. Distribution-Free Statistical Tests.
Englewood C1iffs, New Jersey: Prentice-Hall, 1968.

Brethower, Dale M. Programed Instruction: A Manual of

Programing Techniques. Chicago: Educational Methods,
Inc., 1963.

Bunyard, John. "The Learning of Nigerﬂpn Secondary School
Children From Programmed Material, Programmed Learning
and Educational Technology, October, 1971, pp. 257-265.

Campbell, Donald T. “"Factors Relevant to the Validity of
"Experiments in Social Settings, "Psychological Bulletin,
July, 1957, pp. 297-312.

.» and Julian C. Stanley. Experimental and Quasi-
Experimental Designs for Research. Chicago: Rand,
McNally and Company, 1066,

Champion, Dean J. Basic Statistics for Social Research.
Scranton, Pennsylvania: Chandler Publishing Company,
1970,

Commonwealth Education Conference. Report of the Fourth
Commonwealth Education Conference (1968) Lagos.
London: Commonwealth Secretariat, 1968,

Conover,~W. J. Practical Nonparametric Statistics. New York:
John Wiley and Sons, 1971.

Corcoran, Bert W. The Pros and Cons of Individualized Pro- *\\\
grammed Instruction for Indian Students. Washington, D.C.:
U. S. Department of Health, Education, and Welfare,
0ffice of Education, 1970. :

~




138

DeCecco, John P. (ed). Educational Technology. New York:
Holt, Rinehart, and Winston, 1964,

Ferguson, George A. Statistical Analysis in Psychology and
Education., Third edition. New York: McGraw-Hill N
Book Company, 1971. A

Good, Carter V. Introduction to Educational Research.
Second edition. New York: Appleton-Century-Crofts, 1963.

Government of Tanzania. Tanzania Second Five-Year Plan for
Economic and Social Development, 1st July, 1969 -
30th June, 1974, Dares Salaam: The Government Printer,
1969.

Hartley, James. "Programmed Learning in Emergihg Nations,"
Programmed Learning and Educational Technology, May,
1964, pp. 2T7-25.

Hays, William L. Statistics. New York: Holt, Rinehart
and Winston, 1963.

Hyman, Ronald T. Ways of Teaching. Philadelphia: J. B.
Lippincott Company, 1970. )

Jacobs, Paul I., Milton H. Maier, and Lawrence M. Stolurow.
A Guide to Evaluating Self-Instructional Programs.
New York: Holt, Rinehart, and Winston, 1966,

Kay, Harry, Bernard Dobb, and‘Max Simel. Teaching Machines
and Programmed Instruction. Middlesex, England:
Penguin, 1968,

Klaus, David J. "The Art of Auto-Instructional Programming,"
Educational Technology, John P, DeCecco, editor.
New York: Holt, Rinehart, and Winston, 1964, Pp. 35-50,

Kraft, Charles H. and Constance van Eeden. A Nonparametric
Introduction to Statistics. New York: MacMilTan
Company, 1968.

Kuethe, James L. The Teaching-Learning Process. Glenview,
I11inois: Scott, Foresman, and Company, 1968,

Lange, Phil C. "What's the Score on: Programmed Instruction,"
Today's Education, February, 1972, p. 59,




139

Lawless, C. J. "Programmed Learning in the Developing Countries
of Africa," Programmed Learning and Educational Technology.,
July, 1969, pp. 189-196.

Lindvall, C. M. and John 0. Bolvin. "Programmed Instruction
in the Schools: An Application. of Programming Principles
in Individually Prescribed Instruction," Programed
Instruction. Phil C. Lange, editor. éhicago: The
National Society for the Study of Education, 1967.

Pp. 217-254.

Lysaught, Jerome P. and Clarence M. Williams. A Guide to
Programmed Instruction. New York: John Wiley an
Sons, 1963.

Marascuilo, Leonard A. Statistical Methods for Behavioral

Science Research. New York: McGraw Hill Book Company, 19771.

Ministry of National Education, Tanzania. "Diversification/
Vocationalization of Secondary Education." Dar es Salaam:
Minisgry of National Education, 1971. (Mimeographed.)

Nyerere, Julius K. Education for Self-Reliance. Dar es.
Salaam: The Government Printer, 1967.

Owen, S. G., R. Hall, J. Anderson, and G. D. Smart. "A
Comparison of Programmed Instruction and Lectures in

the Teaching of Electrocardiography," Programmed
Learning and Educational Technology, May, 1965, pp. 2-14.

Pocztar, Jerry. The Theory and Practice of Programmed
Instruction. Paris: UNESCO, 1972.

Schramm, Wilbur. "A Note on Programmed Instruction," Programmed

Instruction in West Africa and the Arab States,

‘P. Kenneth Komoski and Edward J. Green, editors. UNESCO
Educational Studies and Documents number 52. Paris:
UNESCO, 1964, Pp. 6-9.

Siegel, Sidney. Nonparametric Statistics for the Behavioral
Sciences. New York: McGraw Hil1l Book Company, 1956.

Silverman, Robert E. How to Write a Program. Carlisle,
Massachusetts: Carlisle Publishers, Inc., 1970.

. "Auto-instructional Devices. Some Theoretical
and Practical Considerations,” Journal of Higher
Education, December, 1960, pp. 480-486.




140

Stanley, Julian €. "Quasi-Experimentation", School Review,
Autumn, 1965, pp. 197-205.

Stolurow, Lawrence M. "Programmed Instruction," Encyclopedia
of Educational Research. Fourth edition. Robert L. Ebel,
editor. New York: MacMillan Company, 1969.

"Implications of Current Research and Future
Trends," Journa1 of Educational Research, June-duly, 1962,
pp. 519-527.

Tanganyika African National Union. The Arusha Declaration.
. Dar es Salaam: The Government Printer, 1967.



141

APPENDIX A

Beginning of Term Agriculture Class Questionnaire
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FORMU YA MAELZZO
Somo la Kilimo

1+ Jina lako

2. Mvulana au msichana

————— e

3. Tarehe kuzaliwa . R

4, Jaza jina la kijiji 1d nyunba yako.
wvilaye
okoa
nchi

5. Makao yekxo {(chagua woje): shanba , kijiji , kijiji che ’
ujamaa s au wiji B

6.,Je, ni Mtanzania

7+ Jina la shule ya msingi ulipotoka
na anwani yake

8. Mwake uliofuzu darasa la saba

9. Kama awanafunzi wa kidato cha pili, ulimaliza kidato cha kwanza
shulc ya

10, * Kazi ya baba

11. Baba yako amemaliza darasa la pani la mwisko :‘/

12. Kazl ya nama

13, Mama yoko anemaliza darasa la gani la mwisho
14, Une kakas wangapi
15. Una dada wangepi

16. Dini yako

17+ Kwa nini unasoma siule la sekondari?

18, Je, unzpende kufana kazi ya shule?

19. Mna fugaji wanyana gani nyumbani: ngombe y mbuzi , kondoo '
punda y sungura ~

20, Mna fugaji ndegze gani nyumbani: kuku ___, bata , njiwa y
bata mzinga

21, Je, mng tunza nyuki nyumbani?

22, lna panda mimea gani nyuwmbani: mahindi y ntama . naharagve i
kunde s pemba s korosho __, karanga s nananasi , njugu s
miva ___, mabosa , na nengineyo kama 3 s .

23, Unapenda kufanya kazi gani baada ya kumaliza masomo yako?




10.
11.
12.
13.
14,
15.,
16.
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(English Translation)

Agriculture Class

w
Your name

Boy or girl

Date of birth

Fill in the name of the village where your
home is located. district

region

country

Where is your home located (choose one) farm
vi11ageA , ujamaa village s City

Are you a Tanzanian

Name of the primary schoo]Ayou attended last

and its address

Year you finished standard seven

If you are in Form II, where did you finish Form I
Father's occupation

What was the last school grade your father finished
Mother's occupation

What was the Tast school grade your mother finished
How many brothers do you have

How many sisters do you have

What is your religion



17.
18.
19,

20

21.
22.

23.
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Why are you studying at a secondary school
Do you Tike to do school work
What kinds of animals do you have at your home: Cattle

goats » Sheep » donkeys , rabbits

.~ What kinds of birds do you have at your home: chickens

ducks , doves » turkeys

" Do you keep bees at your home?

What kinds of crops do you plant at your home: corn

millet/sorghum _____, beans ___ , ground peas ___,
cotton __ , cashew ___ , peanuts ____, pineapple __ ,
peas ____, sugar cane ___ , vegetables ___, and other
such as s s

What kind of work do you want to do after you finish your

studies?

3
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APPENDIX B

Progrémmed Learning Units in Agriculture
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INTRODUCTION TO PROGRAMMED INSTRUCTION

Unit
Number Unit Title Page
1 Tyres -for farm equipment 153
2 Raising dairy calves I .- 168
3 Raising dairy calves Il 185
4 Raising dairy heifers and bulls 199
5 Caring for the sow and litter at
farrowing time 213
-6 Digestion in animals 228
7 Animal nutrition ' 244
8 Feed characteristics 260
9 Vitamins ‘ 275
10 Minerals 285
11 Plant nutrition 299
12 Land I 313
13 Land II 335
14 Castrating, docking-and dehorning 354
15 The cow's udder and how it functions 371
16 Small engines T ‘ 388
17 . Small engines II 402
18 Introduction to animal breeding 421
19 Animals breeding, Part II 442
20 Making and using concrete on the farm, R
Part 1 459
21 —Mak-ing—and-using concrete on the farm; e ey
Part II 476
22 Making and using concrete on the farm, '
Part III 495




IIY‘I‘}:'ZODL'CTION TO PRCGRAMNMLD INSTRUCTION

This is a programmed instruction unit ioc introduce you to progranmed
instruction. .
In this unit you ar> to learny: :
1. The usefulness of progranmed instruction.
2. ,Low to use a prograized lesson.

You arc provided with a program and a combination answer sheet and
mask to cover the answers.
1. Pluce the mask (answer shcet) over the answer in e way that
exposes one question (frame) at a time. -0
« ‘irite your answer on the answer shect,
3. Move the anaver siaeot down to exrose the next frame and anawer to
tl: the previous frone. )
+ Should your answer be wrong, write the correct answer above or
along slde - do not erasc your incorrect answer.




Introduction to
Programmed
Instruction

If you have not
read the cover
page, do 80 now,
then proceed to
frame 1.

- -

-t~

Hamo

Form

2.

3

Se
6.

8.

9.
10,
11.
124

13.

T

T
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Programmed

EE—

Progranmed
instruction

questions

frames

{1.
-
|

|
y

3.

This term part of the agricul.ture clasgs will be taught B ©k
uging programmed instruction. T

2___" oo instruction will be used in some of the
apriculturc classes this term.

e et e s v e oo

Prosrammed instruction is a type of teaching which is’
different frou the kinds of teaching with vhich you are
fomilar,

is a new kind of teaching and lcarning

P
nethod. - ~

In progranued instruction a student reads inforantion '
ouch like he does fron a regular textbook, but in prosrazngd
ingtruction each student is alce required to uanswer
questions after reading cach piece of infornmation.

Students answer such oo this vhen using
programned inetruction. :

——— PR

=3

DQGﬁ one of thesc spaces 1S called frone. Zach frame
conteins a suall bit of the subjeet matter wiich the

student is to learn.

S.mll‘bits of inforantion arcv contained in spaces
called .

students

adktions

|
|
.. i._._._-

| S

This kind of leaning is called progr ed instruction
because the student is led from on: cazll bit of inforn-ti
to another as ho completes the frades in the order they
arc preseated.

PP - S
n

It is important for the g to complete the lesson

in the proper sequonces

Progroamed instruction m-lkes it nossible foro the student
to rogress zradually from snall bits of sinple
information tc mor: complex wrinciples. 3Jucstions
ansaered by the studente are an inportant nart of
prozrammed learning,

'
'
I
\
i

The

q are &n importont part of programmed
learning.




2

In programcd learning, students read one frane at a tinme. T
eda&"tﬁi’"g{uaékﬁ"rl‘-é'ﬁ“%ﬁe“?r‘“ 205 i8¢ *“&’Hﬁ’f;

_ 15 important so the student
at a tine.

can concentrate on ono f

The nmask also cerves as an aaswer siicet upon which the
student is required to urite the answvers to the questions
which are asked in cach frane. Ansvering questions hclps

-
!

the student lecarn the infornation he reads, H

Students answer questions on the in order

to lclp learn the information in The loesons -

i mask 7.
; trane .mlm’ftcn
! Proper usc ot the m
i .
{ :
i H
| ansvor eheot '+ 8.
i (nask) .
4
P
! v
| .
= VS
| writing 9.
‘ way ho deteraincs
o right or wrong.
! '
1 .
i
! .
)i-.f;a;nc; T T Tiqe.
'
; i next framc,
: §
'
i
5 |
S
i« answers f11.
: i
i i
" answer.
i
. | Incorrcet o
)
i .
| |
A e e e .
i
! 1
+ test

i 12.

“If tho stiudent has written the corract answer ho moves

Iomedictely after answering the question the studnet
noves the-oask doun te see the correct answer. I this 7
imiedictely whether his answer wzs

'
The student moves the mask down after w . the snswey

to the question to see if it is correct.

on to read the information ond answmer the qucgtion in the

If the student has written the correct answer to tae
question he rioves on to the next f .

—_—

If the student has written a wrong answer, hc does not
erase {rub out) hic amnswer, rather he leaves the incorrcct
answer and beside it or over it he urites the corrcct

are not crosed.

“hen the student completes oll the fromes of a lesson he
ic given a chort test to dctcrminc ow nuci: he has
lcarnecd.

Uow much a student has learned iu determined by a slort

BESMEDMRISRS B
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3

teacher

13,

A tcacher will be present when progranned instruction is
being used. He will answer students' questions and help

them use the programme.

The student should, agk the

for help when he

has difficulty using programmed instruction.

27




INSRODUCTION TO PROCRAMMED INSTRUCTION

UNDERLI. Ti-3 CORRICT Ai'SWER

1.

3

b,

N

4 neu type of teaching and learning method wiich we vill use is _ .

a. experiments

b. 1lectures

¢. nictures

d. prograuaed ingtruction
es textbooks

In thls new kind of instruction students are required to write .

a. anowers to questions
b. cssays

ce lessons

d. long answvers

Qs .z_senter.ces

Sumzll bits of information are contained in spaces called
in this type of instruction. :

a. boxes .

be frames

ce Daragrapis

d. wusentences

e. squores

vthen o studernt png difficulty using = programned lescon he can et
help from .

a. a textbook
b. another student
c» nis father
d. the hcadmaster -~
e. the teacher

Y

T
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TUMAINI SECONDARY SCHOOL

TYRES FOR FARM EQUIPMENT

ammcd instruction unit oo tyros for farm aquipnonte
%=

mhipg i5 a progr:
In this unit you are to leaorn:

1, the parts of a tyra.

PSRN PACHTY SHPPY SCMORE DEM PR B Y w2 Y W A e o 2 T

2. that there are several types of tyres.

3, the meaning of ply ratings, tyre grades and tyre sizes.

4, when to replace btyres.
5, how tyres should be stored.

6. the importance of proper inflation.
. a

7. how drive wheel slippage can be reduced.

Instructions )
You are provided with o program and & combination snswer shect and
nask to cover the answers.

1. DPlace the mask (answer shecet) over the answer in o way that
exposen ono question (frame) at a tine.

2, Write your enswer on the answer sheets

3, Move the enswer sheet down to expose the next framg and answer

to the previous franc.

write the correct answer above or

4, Should your answer be urong,
ur incorrect answers

along cide - do not erasc Yo

t foeed by




Tyros for Farn
Bquipnment

If you have not
rocd the covor

page, 4o s0 NOWy
thon prococd to

—yr7

frono 1. By
~ Cut=
Hoea Foro o
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S e 28, 57
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30.

8.

9 o

10.
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1M, - -

12, = -

Be

b ' —
15, ——
16
17.

e
18.
e o
20,
21.
22
23 e
24,

35

364

37.
38.
39.
40,
41,
b2,
43,
4le,
45.
46,
47,
48,
49.

50.

51,
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rubber tyroz |

1. “hea & 3cerson tiinks

RS S I

of zmodurn tractors and wheoled farm
ioplemunts, he imwciztely visuclizos them on rubber tyros
It i3 hard. ia fact, to amie a v led farm inplement that
dods not itave rubber tyrcus Thiz a0t alwuys boen tru.
wowover. "aons and other carly fara equipn.nt ilad
wooden wheels first and later thiy had steel whoels.

]

Host modern farn eq\;ipnuni'. have r ___ t -

LTI

tyres

1ife

Rubber typres gradually rcplaced steel wheclc on tractore
also. Twday, several typec of tyres are nceded on uwodern
farns. To supply these nceds, the tyre manufacturers
provide a variety of siccialized tyrus fox farn tracterc
and inpleacnic,

Soveral kinds of ___ are ncuded on modern faras.

3

mherefore those who scll tyres musé understond the
construction of tyres, couses of tyre failure, what sijue
wean, etc. in order to provide the best service to those
wio uce tyres. Zuc investment in tyres om o oodern farm
uay amount to severzl thousend ghkillings. Those who
overzte form cquinment Lust inov hos to care for these
gyrcs go they will give lonz service life. '

A knowledpe of tyres is inportaat to insure that they

Construction of 2

F.rn Irre.

Tho sectional view o7 ~ pncumatic tyre is siom dn
figure 1. The funceion of caeh of the casential
parts is oxploined oelow.

tread

Tread. @lle tresd’iz thel cortion of (ks tyre that coatae
v read or grownd surfacoe It hos o tread pattern to
provide traction for tie jarticular conditions under whis
it ic uped., Thw tread patters for a tyre uscd on hipghuz, s
is differcut than thet of . tyre uced in rice ficlds.

The t ,c‘,.ﬂ'!"-’j:rcvidc:: weor resistoace and protects the bedy
of thiﬁ\tyre.

The __of« tyre ';:rov:".‘dcs troction and vrotects
the body of the tyro. k :

trcad shoulder

< 0.

Tresd Shoulder.

_Shouldcr. ‘N ouber odzes uf the tread help
provide ctabilicty, traction, upd gkid resintancc.
Tread Depthe The hedsht of the tresd ribs or cleats is

CAATEd Ercad dentl T uwwed for [recter or lecs devth

trecsd depth dumends on the use of the tyre.
The outer cdgc of the truad is the t s ..., wdle
. the £ __d .. is the ueigit of th. tre ribs
' or cleats.

e e s —

Iy

AR Y

RPN

Ry,

2y
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=% AL L TrtT Ut v un sttty
H Tread .
'
. Tread depth
Sidewall
Bead
Valve Sten
7. UndeTtroad depth, ~THIZ 1o The thidmate 5T rilbar—Tres —
the lowest froad surface visible to the outgide cord ply.
Sidewall. This iz the rubber covering beotween the
Sidewnll shoulders aad the beads. It protects tha tyre body.

Undertrcead denth

The protacts the tyrc body while tle thickness
of rubber Letween the lowest tread surface to the
outside cord ply is the - .

body ply
bead

&,

Dody._pl:lﬁ.-_:_,. Theae ar: the layers of rubber é;a—tcd cord
fabric that male wp the body of the tyro. They give it
Gtructurel strength.

Bead, The hich tensilc gteel wires that ere insulated
with rubber and fabric arc called tho bead. %ie bead is
chaped to fit the rin of the wheel, The body plies arc
ancliored around tic beads.

Each layer of rubber coated cord fabric'is called a

and the bundle of wires to which the body plies are
anchored is the .

dnner tube

Fe

Alr container. 1In tubelesc tyres, the liner is vulcanized
to the inner curface of tle tyre and serves as an air .
container, . e

In tube type tyrcs, an inner tube 5<.:rves th:l:s PuUrposc.

The air container in a tubo tpo tyre is called on
i

valve sten

irim
|
i
|

10.

Valve stem. Tiis ig an outlet pacsage for the air,

quid, or dry ballast. It is an integral part of inner

tubos but is o spearate sten ingerted into the rim for
tubolasc tyres.

Rin. fThe rim is that part of the wheel that providus l
motal support for the tyre, ;
The — iz the part of the whoel that 4g in contact
wvith T tyro and tube. Phe is the air pasoage to '
the inoide of the tyre and inner Cube. I

7

T A

P

Yo

v
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11, Typcs of Agricultural Prres

There are many types of arricultural tyres and
ncsufacturers apply varicus nanes to tycse tyres. The
information in Table 1 </ill help o person svlect the best
tyre for a job or the beut tyre to use as o replaccment.

Other tyrc types, besides those listed in Table 1, include
irdustrial tractor, truck-bus, passenger car, tubeless,

utility, ond opecials.

A,

Table 1. Industry tyre typo
Rear Tractor
Rogulcer Agricultural
Canc and rice
Industrial :nd cand
Industrial - lug type

Garden Treoctor
Regular tread
Interoediate trcad

nallow

Inpleavnt
Rib trecad
oderate traction
Traction trecad
Plough tail wheel
Snooth tread

Front Tractor
Single rib tread
Two-rib or .triple tread
Industrizl rib

12, Meaning »f Ply Ratincc, Tyrce Grades and Tyre Sizes

In order to purciase e reploccuent tyre of the size,
quality, and type, that ic matched for the job, a person
needs to know soncthing cbout ply rotings, grades, and
tyre sizes.

ply rating

153, Ply ratings. At one tine the czact number of plies of
fabric or cord ia o tyrc was an indication of its strengti
Wow, other waterials in addition to cotton ar. often
used in tyres, thus ncking strength conparisons |
inaccurate whun based on tlo number of plies. A “aly
rating'' is usced to indicate the couparative strengths of
tyres incorporoting differunt fabric materials.
The p__x indicates the conparative strongth of
a tyrc.

ply

14, Briefly stated, this ply roting is used to identify a
piven tyre with its maxiaun recoamended load wiren used
in a specific typc of service. It ic an index of tyre
strength and does not reecssarily represcnt the nuaber
of cord plies in the tyrc body. The bhipher the ply
rating, the greater thc load carrying canacity of ¢he
tyre.

The hipher the rating, the stronger the tyre.

quality

15. Tyre grodos. Tyre nonuiscturcrs nermally prooucc nors
Than onv quality level of tyrae. About the only common
denvainator for coaparin< tyre quality is the quality
of tyres sold to form cquisient nanufacturcrs for
installotion on new tractors en implements.

All tyres are not of the same g .

P
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&

quality

16.

Conpared to tyrcs sroduc:d for ney velielen, a .
nanufacturer might prodese other tyres of equal, bhetter, |
or lower quality, Tacre 3 no industry grade, level, o '

prico. The "first linc® or Yiep prade" tyre of onc
conpany night Lo of bottur quality or lower quality than
the ttop sradah of .anotiier ccnpony. Mie fact that 4ho
two tyrcs are zirflorly peiced. does not guaraintce that
they are of sinlicr quality.

A

It is difficudt to determine the q_

12
38

17.

Tyre si;:c_::... Daere
TegUlar fear tyros.
wide hazme o
Zocible ria
wide, On vhin i, o
irches in cress zection -
dual moaized 13, 4-12-78,
inchog of ihe weads en
the diameter of ¢ho wdia

bare tyres arc now used as 4
ey oy be dual marked to show bouh |
E'< old tyre nerikings 0 |
& 12-38 tyre is 12 incles l
I
'
]

Lyre nmeasurao about 13.6

wr be marked 13.6.53 or

¢ nuwnber is the widih s
irt and the second musber in

A 12 = 38 vyre

Zuzhe

zhes wide as.

18.

Conciderations whe

Ther baying cegplozcmont

) size, ¢ nl; ovininnlly uu .
orisinal size, and nly \ p = nil 7 o ti
=i soma ingtrnces, tiv  irvice comditian:, cuch as
R unugelly cevere soecvice. special tracticn, or flsabatio:
requirenents, nay requiv- a JiZicrant type or a stronger
tyre.
Replacensnt trras showld be the soic as the o tyres,
—
19. rd safe resair, seplace it
toices, SN tie proper
ic cones largely a matter of
roplaeced sound bugiuess jvdiument. Tuo foctors to consider ir

nzking this decicion ore efficicncy and rick.

A tyre whichk is dnneaged buyond sofe repair should
beo . imncdintely.

inmmediately

20.

e Iz the tyre uorn to o point ulere loss of trocts- -~
(slippage) iz costing the fawner o tra fued and lozz urx
tine? b, Ys Uh. tyr: .orn so that Ll faruer ricis -
cilwre fu the Ziedd vivh lecs of boiin tige and tan usc ¢
of nachinery itald: irrostant? I€
anguer to citlier of tivse queslions 13 “yes y tlen It oL
time to replace the ty ‘lost trre “axlures oceur ia
the latter stoges of t- «w wear.

1
|
i
|
1
'

=dly worn tyrec siould o replaged 1 » b:fere
tiey fail conpletely. A

faoro

ale

A tyre with o low initia’. cost iz not seaerally tle
least emmensive In ki 1o rune The tyoo that will
deliver naximun nerfortorze ouer | lon; 'r puried of
tine ustally cosbu ivns rioa FERS coi.c on the
basis ot . cosi-pui-hour of opers

0o

_Thc 1. Lrad Lyre nay actun LYy esost p__a_x;e/lc:s on
the basis of couteper-hous of or-eation,

o

e

PP P ey
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5

22, When scelecting replocuent tyres, congsider the perforuin.s
of the previous tyve, service conditions, terrain, and
loads. Copgult with the tyre seller fop reference datn

soller to match the tyre to tho vehicle and the type of servicu.

Handboelz that coatain this deote ars everyday tuols of
good tyre sellers. .

e £ =t

Those wWio ouy tyres siould Le able to cepend on tic
5 for infornation on the lkind of tyre to buy.

f SRS

. 23. Storape of Tyres
The persen whe ouys o new Hyre wonts it to look like A
new syre. To nainain now Lyre Qppeartncoe ond conditicn.
it is cosential that e seller gtore mnd handle tracto:
and implenunt tyres pr b2 sly before ther are deliverca
to the buyer. after the res wre purchased, their cor:

ond storaje are just as - ~rtort o insure long nervics
life.

e o e e e st o o v

storage

[
¢
proper S of tyi.: ic important. !
i
i

2h. __In_:iv.‘f._:_‘::‘gx:.\‘._;g. wleu tyses ceanot bo used promptly,
thoy nuct be stosrd for o able tine, the id
storage placce ic o cool, dry, dork’ lucn ion that is ;
from air currunts. oviag air oxidizes er fagest ¢
rubbey faster then still “ir. necp the storage roon ar E
cool as passible, boszauas low LeOpPCTRIUTES are LLi t
objectionable. fligh roca teperatures (over 23°C) a2 ;
detrinmentcl and shoull be avoided. l
i

i

:

cool

dark

Tyres should be stored in 2 ¢ y y & Dol

25, Do né store tyrcs near boilers, furnaces, oF oticr i
sourges of heab. The storags areads should be frec
clectrical devices, cuch as rotors, senerators, SWT
ané welding equiprint, o ¢l are cources of ozone
tyres chould nct cone 5n coninct with petrol or 2
The fluids, solids, and vapors fron theso poiroilet..
products o roalily absorbud by the casing caus H
deteriorzte. i

3
H

deterioratie

ng Lh e

Heat, ozone, and petrolewnt products cause tyres o

P .-
26. Try to lkeup thi. sUITIEY yoot dark or at least fro. I
direet swalight., IX “a s pre windows in the storz e
roon, apply a coat oF jus paint to then. Thisn i
sunlight provide some indircct . L hting in the daytine whic!
. - not by injurious. i

Dircct o jo harnfu) to tyree- h

———— ~

27. Outdoor ctortge. Tyr.c in stor: or transit nust be [
prot«?ctcd fron rain to prvvenl water fron accunuiniing t
in the casing. This iz very dm.asing ond will cuusc
propatwre failure. -

water
9 inpide the tyre casing chuces danage .
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outdoors

28,

Sun, huat, and oxposurc te weather in general vill cause
rubber to deterlorate, if tyres arc stored outdoors for
oxtuendod periods of tinme. One of the cemmon cffecte of
outdoor storage is the cracking or weatiwr chocking of

the rubber on the treed or sidewalls of the tyre. Host
nanufacturers do not recounend outdoor storage of tyres.

Tyrog should nct be stored o .

0.7
(10 psi)

29.

Mounted Tyrcs. I the tyros are pounted on rins and
Inficted, recuce the nressurc to 0.7 kae. {kilograns per
sguaro centinetre) (or 10 psi). If the tyres ore
stacked, place thom on nlerking or boards to protect
then from the growid or oily floors,

Tyres which arc inflczted siould be stored at kce.

tyrce

If the tyres arc nouwnted on veldeles, block tis machine
up, co the weight is ofy &le tyres, and reduce inflptd
proscure to 0.7 ksc. ihum the nachines cannot be
blocked up, check inflatiorn precsurc frequently ead
nointadn it at the proper level for tie lond on the tyrus.
If the machines are to be stored outdoors for any leagth
of tizme, cover the tyres or remove the wheols and store
then inside.

“4hen vehicles ore stored, the '
be »nrotected from the weother. should

envelopes

Tyre cnvelones can be nade fren waterproof Jute
reinforcdd paper. These are being; guccessfully used
by souc cenpmnivs to protcet tyres agoinst weathering
on equipanent storcd outdoors.

Tyre ¢ can bo used for protecting tyres
oounted on cquipuent in storage outdoors.

To nako on envelop:, cut the paper to a length about
twlce tho diareter of .i. .vyre. Fold it over to bring
the ends oven, and starle zlong botis cdges to fornm an
envelope open on onc sic.  3lit one cide, about hali
way to slip over the axli and then slip it over the tyrc.
If they are hondled with reasonable care, the onvelopes
can be roussd geveral tiae.

i
|
!

storage

33

Unnounted tyres. Loy = foundatio: of cloan wiood to
protoct tie tyres from the soil or frouw dirty, oil
conized floors, or concrute. Store lilke siz.s together.
If necessary to pile different sizes together in the
szae stacks, ncke certzin that the. heavier and larger
tyros arc ploced on the Lotton of the pile.

Tyres in & nust be protucted fron dirty, oil
sonlzed floors .ud from coil.
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dictorted

TS

* Pyres con be storcd in piles as lonc ag the, botton tyrcs

Larger tyres can be stored vertically in stalls. shift
tho tyre position neriodically to provent flat spotting.
smaller tyres can be piled worizontally. Do not pile
tyres co high that the bottoo tyres are distorted.

do not " beconc .

pressurc

Inportance of Proncr Inflation

Uoc of proper pressurc ic ond of the most inportant
factors in satisfactery perforuanee ard nointeaonce of
tractor znd impleount tyrcs. Haintaining corrcct
precoure is the Key to lonz tyre life, Inproper inflaticr
prossurc is o largo contributer to tyre failure. Many
Ltinds of fobric breaks that pight ordincrily deotroy o
tyre can be ovoided by frequent checkins: of nregsurce

Proper p is nccessary fer leny tyre lifo.

wnderinflation
overinflation

36,

tnderinfktion (too little sressure) or overinflation (too
guch nresgure) can ruin tyras in a hurry. Underinflation
mokes the tyre soft and will cause the nidowall arcas of
the tyrc ro flox abnorsally, eventuzlly eausing breeks
and separationa in the cord body. -Overinflution nekes
the tyre body ririd, reducinng its resistance to iopact

and thus ncling it susceptible to fubric breoks.

U inflation and o {nflation urc both harmful
to tyres.

inflation

37.

Tyr¢ anpearance.  Bven is one Cocs not have a prossure
gauge,, it is possible to judge tyre inflation for general
ugo by appearzncc. Alw ys be alert for any tyre that
appearc too soft. An underinflated tyre i3 badly H
buckled in the body on thw wnderside when e tractor is :
stending.

The 1 of a tyre can be cotinated from its
appearance.

inflated

sn overinflated tyre has the tread bars off the ground
at the outside cape. A properly inflated tyre has the

entire length of the lower trcad bar in contact with the -

ground, cnd there is & very alight buckling in the body
of the tyre. If you vicw tne tyre from the dircetion of |
travel, there will be o slight bulge at the botton of tie
tyrcs An underinflsted tyre will have 2 large bulge in
this area.

A properly 3.‘ rear tractor tyrc has the lovest
tread bar in Iull contact wikth the pround.

gauga

39.

Check inflation presgury sroguently. Chock inflation
presoure every two or thirue wed neeonnendod inflntion
pressure based on total lond on tyres should be uscd.
For accuracys ucs & S lou=prusiure gaugd with ono~
kilogran cradations. 1w tiw jouge acainat a now gauge
oecasionally for accurrcY. Guauges nay et out of order
and incorrect readings i1l be nade.

Tyro nreosurc ghould be citeclud froquently with a .

S e A




162

botton

4o,

Uce a special inflaticn pauge to test tyres £illed with
water. To deternmince the truc operating preasure for o
wator-filled tyru, tha v-lve should bo at the botton of
the tyre. Test tyres filled with water whea thuey are
cold and béfore the tractor is put into opuration,
because the pressure rises as the fluid becoovs warn.

Water-filled tyrcs siould be pressurc ciccked with the
valve ot the of the tyrc.

" cold

k1.

A tyre that hos sufficiont pressurs wien it is hot nmoy
be underinflcted whon it cools. Any smazll loss of air
fron a liquid £illed tyre onkes a aueh greater deercass
in presgurc than if the tyrc is filled 100 percent wvith
oir. .

wWater-filled tyres should be pressure checked when
they are ¢ .

valve caps

b2,

Alweys replace the valve caps to prevent dirt from getting
into thoe valve and to revent the loss of alr in case
the velvo lcuaks.

v c should be uscd to keep the valve clecan
gnd prevent oir loss.

plouching

43.

Inflation ndjusta.nts. To be sure tiic prossuru in
correct for cor = spocific conditions, one nay neud to
oeke certeir. adjustnents. Ploughing causes o tilt teo
the tractor beezuse onc rcar wheel is usually in the
furrow. Thu pressurce chould be corrceted to cempensate
for this tilt. .

fyrc pressurc should be adjusted when o tractor is used
for p .

4,

The tilt of the tractor couses a sidewise thrusht of the
weight agninst the tyre. This thrust, ccubined iith the
heavy pull of the ploush, causes the inaer sidewall of
the tyro to buckle, This repeated flexin; couses cord
peparation znd a series of brecks on the inside of the
sidewall aren. dhen air or air cid water are used,
inerease the presgure fn the tyre on the furrow wheel
to 2 kilograns greater thua that in the laand tyre,
providing oaxdnul ceocoimended pressure is not exceeded.

e

incroascd

45,

Adjust the plough litel luaterally so tant the tyre does ]
not necod to crowd the furrow wall in order to wlough a
full width cut. The furrcw-wheel tyre cin usually be
obcerved by the operator so he chould notice whether or
not the tyre is wrinkling or buckling.

then ploushing, the pressure of tie furrow-wheel tyro
1s 4 .
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@
46, gidehill i_.x"fu;nr' c..\'sc:. th: rr~c.r tyr.c on each zide cf
lic trac to;‘t'o'ﬂ tornately be on bhe dowm gide. hen pir )
or rir nmd water are usud, Chois neecasary to increose thal .
pressure in both rear tyres. cn only one tyre is in
l-c doun position, it on'y nuweccsary to dncrease Eal l
pressure on the tyre in tie down position, :
incrcased i -
haen operasing o trgstor v sidektlls, the sressure of !
! both rear tyres should be | . H
.. I 'z
4
LY N b,md LRV ST Tuatr DWin. e only a fow kilograus ef 1
Wr are reoded Tiase tyres to tlw racoxmcx.dcd T
pru..s'.x_“ Bl = foos puwap. For pover puanipig H
an alr esmnasae s, or = pawer Lake- off, or a sparl-2 i
pup Ls saklofnotsile i
tanl oxr foot | .
A DU o a anall ,
incrunce 4: Lyre ! .
]
£ .
; d)
o i :
48, Rpeduction 3L i
Therocecd aorov. i !
) Uave inerenc.t L 4
. tractor onpurator :
operates iic lx-ctor, o 1
operations sary t i
sount of siipopasw :
: 1€ for field op L. H
cliphage [
A el amount of 5 T i . i
. . {
' -
LON . o tyre con exert X
tes. Tho greates the !
offort it can excxi. .
i {raction i
X L, le sulling power of o tyra. i
: : !
: . I
: !
| |
. 50. Inc- :
; increnss tenels ¢ oA AL For cvery '
. X 100 3 o the roar of the tracter )
the T to imereaced. The 0.l Lo, -
of '.::':‘:".'c T ol svriace. [ ’
weight [
. Qhe dravbar pull can el inercosed By ~dling H
, tv the reaw < i trazor, H
’ 1
Lo
P~
N S
! Table 2. the Sffect of 10w 1. edpiy cu Verdon ‘
' sunface Averaps Pull !
Concrets Rocs 66 ':
Dry 7ia, 55 \ .
Scndy loon 50 i
Dry -Sou 36 ! .
reea Luwsra 36 '
H
' :

S —
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51,

550

Fron this table it is obvious that, in order to pull o
certain drawbar lcad, nerc wiight nust be added to the
rear tyres on dry sand tuazn for other surfaces.

A 1000 kilogren troctor can oxebt, on the average, o
pull of kilograns on dry clay.

52,

woight

When extra drowbzr pull is required, the preferred way
to put it is throuzh the ~ldition of weizht te the rvear

vheels of the tractor, up to the maxdnun carrying

-capacity of the tyros. The pregsure of the tyres npust I
**be pdjusted to-tate core of the additional- wedghte - -

To increase drawbar pull, w i 2dded to the rea
wheels of the tractor.

53,

liquid

Liquid weizhtins iacreases traction. Sane nanufacturers
P e S Aol niniuid
clzin that 50 kilogroas of oxtra drawbar pull is gained

for cach 100 kilograns of added rear-wheel weight, but
table 2 indicates that the surface type affocts the
traction.

One way of increasing the weight is to add to
the tyros.

54,

calcium clloride

c c
liquic weigiting of troctor tyres.

Calciun clloride is the rost common naterial for liquid
weighting. It does not have any haraful cffects on the
tyre carcass, tube, or valve stem. It is cuuparatively
incxpensive, readily available, ond is 30 perceat
heavier then water.

is the cest often used material for

554

valve level

A fill of 75 uescent or valva level is rceormended for
Hquid weighting. There are several ruasons for this. i
a) An air chamber is necessary to naintoin the pnewnatic

principle in the tyre. b) Liquid solutions camnot be ! ’

compressed, so if the tube is completcly filled with

liquid, it cannot abscrb siock, and has little or no
bruise resistance. -

The tyre ghould be filled with liquid only to v 1 )
whenr the valve is ot the top of the tyre.

56,

(i

Ploughing or digking usually requires 75 nercent
coxinua woighting, because of tiaw nced fur oxtrone
traction. A tractor used exclusively for cultivating,
1ight dnplenent worl, or chore work nay require less
weipghting

Heqvy worl: like nloughing usually requirea percent !
weighting., ll

]
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I57. Dry ballast hag been in uce for several ycars but it hus
not roccived the wholcheorted cadorscaent by tyre manu- -
facturers for seversl reasens. One of the major problems
with dry ballact is the difficulty of maintzining proper
inflation prossurc.

It is ofton difficult to mai&j.ain proper tyrc pressurc
vhon using ballost.

58, The pressurc loos is duc to the problen of keeping an
air-tight ceal in the valve because the ballast naterials
keep the valve ‘fron functioning proverlye. The loss of
inflation cauces early tyre failures. Other difficulties
include problems of ~dfing and reaoving bollast and those
connected with repairing tyres.

liquid

Most people prefcr ballast over dry bzllast.

The information in this unit is based on VAS wnit 3031 of the
Vocational Agricultural Scrvice of the Coallege of Agriculture,
Univorsity of Illinois.
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TEST . o
TYRES FOR FARM EQUIPMINT i
N
UNDERLINE TdZ CORRECT ANSGER :
1. Tho ic the portion of the tyre which contects the road of '
ground suriace. 4
b4
a., bead
2. ply !
3. rin ’
4, tube
5. tread
2. The 1g the outlet passage for air froo inslde the tyre.
a. bead
b. cord
cs innertube s
d, rim
e, velve sten
'
3., The ply rating is an indication of the of a tyrec. :
]
ne. price !
b. 'shapc
c. size i
d. ctrengtl .
e. quality ) ; i
4, A tyre carked 12-38 will fit a rin which is inchea wide. - H
a. 6
be 12
ce 19
d. 38
e. 50
5. Tyres should be replaced when .
a. the tread is half worn away
b, the tread shoulder touches the ground
c. the tyrc pressurc becomes too great
d. they arc five years old
e. they are worn cnough to cause excessive aslippage
6. TUnmounted tyres ghould be stored in a place.
a. cool, domp, derk " .
b. cool, danp, light
c. cool, dry, dark N
d, werm, daop, dark
e, worm, dry, light
7. Exposurc to or con*act with _ il not cause tyres to deteriorates
ae. concrete ’
'be ozONC
c. petrol
d. rain
e, bsun
i
-~
RN
P.T.0. :
3
- r
H
s




8.

10.

1.

12.

13.

14,

overinflation is bad for a tyre because . .

a.
be
ce.
d.
c.

it may cauce tho tractor to tip over.

it becones too heavy

1ts impact resistance is reduced

ites traction is incroased te a dangerous level
the sidewclls then flex abnoruq}ly

167

whon plowshing, the pressurc in tha rear furrow-wheel of the tractor
ghould be the other rear whoel,

a.
b,
Ca

[

Th:
2%
b.
¢,
d.
ce

Tha

ae
b
Ce
d.
0.

A tyre siould be filled to

greatcr than
less thon
tae sare as

dravbar puli of a tractor can be increasod by .

cdding weight to the rcar wheels
greasing the tyre treads
increasing tyre slippage
overinflating the tyres
und~rizflating the tyres

pmost coumon octerial used for liquid weighting of tyres 18

nercury

potoe

watey

water and calciun chloride
wator and sand

percent of its capacity when

using liquid weighting.

ae
b.
Ceo
d.
c.

The most iaportant factor in obtaining a long service life from

tyrec is .

ae
be.
Ce
d.
Ca

Thea
the

2
be
ce.
d.
Q.

daily inspection
naintaiiing correct inflation pressure
projer storage

" LABC

. is tue part of a tyre contcining wires which anchor
bod; plics.

beed
rin
tread
tube
velve
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RAISTIHG DAIRY CALVES I

This 15 o progrommed instruction unit on 'raising deiry calves.
In this unit you are to learn:
ds the care of cows at calving tima,

2. the care of new-born calves.

3+ threc methods of feeding dairy calves:
a. linited whole--ilk and dry-colf-starter method. K

b, whole-nilk method. .

¢s  skipnilk ncthod. . .

Instructions :

You cre provided with o prograa and 2 coabinption cnswer sheet and mack - '
to cover the answers. i

1. Place che uask (answer sheet) over the snswer in a woy that R
exposes onc question (frame) at a tipe, 27

2. “'rite your enawer on the answer sheet.

‘ 3. Hove tle answer sheet down to expose the next fraue and enswer
to the previous frame, -

4, Should your snswer be wrong, write the correct answer above or
alonp side « do not erase your incorrect answer.

EPTPe )
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—_ B
Raleing Dairy .
Colves I
If you have not
read the cover
page, do 60 now, (')
then procced to £
frane 1. 7’
- Cul~
Neme Forn
1 27, 50.
28: 51
2. [,
3. 29, 52.
4 b L 73
5. e o
3. - =
6. 35- - - i
7. 34, 76
35, 57,
8 58.
9. 36, 59.
60.
10.
". 37, - - &1y
1. 13. 62.
13, 9. 63
14, 0. - - 84
15, 41, 65.
% 42, 66,
ey — 43, 67.
R ) 68.
18. N
- LS 69.
19. .
20, - =
45.
21 __ -
22, _
46,
23«
47, - -
24,
48, - -
25.
49,

25,

*7
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1 -

purchasing
replacenents

raising calves

Imurovenent in the inhercnt pro.ucin:; nbility of a Qairy
herd nay be accenmplished throush either purchacing
réplaccnents or reising ealveg. The nost certain way of
inproving the ability of the herd i5 to breed the cous to
sircs of knowa high-trancuitting sbility, and to nroduce
calves that nmay be used replocencntse

PV
The producing abillty of a dadry hord nay he inproved
by ar . B

Dairy cooperative records chow that thc annual herd-
vepl..cenent rate is cbout 20 percent. Hot 21l the calves
that arc bora will ldvc, develop, or brocd satisfactorily,
so zbout one-third as pany hoifer czlves need to be raised
each ycar as there arec cows in the herd. When selection
is possible, keep only calves fron the best covs.

4 ujemaz villego with a herd of twelve dairy cows nceds
to raisc heifer colves each year for -herd
realacciente '

foetus

Core of the Cow at Calviag Tinme.

Woarly two-tiirds os the developi.nt of the foctus, or
unborn calf, is during tiic ast three nonths of the
gestation period. ‘ihile the foetal requircments for
growth are nct large, thesc is o direct rclation betiucen
the feeding of the dam and the developrent of the foetus
and the vigour cnd thriftiness of tha newborn calf.

A cow aust be fed well if her £ is to devclop
w1l

colostrun

The nutritive velus of thc colostrun (the first nilk) dis
ianfluenced by the ration fed prior to calving, The ration
of the don must. bo adequ-te in phosphorous, crleiun,
vitaming A and D, protein, znd cnergy. To supply these
requircnents, feed high-quality feeds, especinlly good
hay.

[+ 3s the first nille a cow produces after calving.

6 to 8

It is inportent teo dry off cows six to cight wecks before
they are duc to freshen ~ad to condition thean properly
for freshening and for production during the next
lpectation. Feed the dey cowt all the good-quality nixed
or legune hay she will cat if good-quality pasture is not
arailable.,

Covs should Le dricd off _ to ____ weoks Pefore they

are duc to calve.

| 6.

concentrate ‘
i
-,

Good-quality hay or pasturc is not only on ceconemical
source of total Jizegtible nutricnts =ad of prrotein, but
furn‘ches vitaning A and D, caleiuw:, and aest of tiue
other mincrals necded. The dry cow also aceds to b2 fud
anowsh low=-protein concentrates to build up a reserve of
body Int.

A dry sow should be fed both roughage (kay or pusture)
and a Low-protein ¢ .

2
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2

1.75 to 2.8

7.

A nixtura of 600 kilo,r s of ceread rnins, 300 kilograns
of wheat braon, znd 100 kilogrons of soybaan menl nukes o
good concuiitrats ration far thae dry cow. Usually froz
0.25 0.4 kilogram of concuntrate is nocded deily per
50 kilogruns of body wéight to get cows in desirable
condition. Frou mecess to water and salt is alse
nccessarys

Al
A dry cow weighing 350 kilograms needs from to _
kilegrams of coneuntrate d~ily.

laxative

piditional omounts of wheat bran, molasses, or other
Yaxntive feeds niy be sudstituted for a1l or part of tae
concentrate mixture a few d~ys before 2nd after

aing.

Al feed may be used just bcfc;re and after

freshening .

{reshening
{ealving)

Je

A ferr days before the cou is dus to frashen, stodle
in a roouy, wcll-heded Lox stall. It is o sood practi.
to thorourhly clean :nd disinfect the anternity st-11
cach til it is uscd. A omall nasture near the barn,
and ~way from the herd nloo nokes a geod place for cows
to freshen during woaro dry weather,

A coi siould be put into o special stall or pasturc
for { .

283

0.

fhe morpal mestntion perioed for cows i 285 days. sigas
of approaching fresiening include a kins and looscnin?
of the ligaments around the tail head, filling of the
udder aac tcats with colostrum, and a restless nervous
digpogition on tiw
to Lheir calves v fculty, dSut it is jood
practice for a nerson to be on nand to render aid if
necessarye

The gestation period for zcus is cays.

= cots Most cows give birth |

front feet

Ta nornsl calving, the cxif's front 1oct appear Iirst
with the head on the front logs. Weounlly the calfl is
vorn within an hotr aficy delivery starts. If thc cow
secas te bo dune haer to see if the
calf is too a2t hor welvis ov is fa an
abnoratl nosition, iIf not in a noraal
position, a persor aay ¢ to pusl it back into the
uterus ard straighten it.

A cn)f is nornally bern witl the appcaring
first.,

pulling

12.

If the porition iz noraal, asclsicnes, ii nceded, can be
given by »ulling on tlc c.lf when the cow stroins. A
vetcrinary officer uay be requirsd if the faraer is
inexpericaced or tau delivery is conplicated. Care ruct
be taken to ser that the cow dozs nut beoome chilled.

A cow nzy be assisted in exlving by » on the
¢zlf 4f the pogition of th: calf is norgnl. A

P
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lleviborn Calf.

Farly ann ooaent.  Usually a couw beging te lick the ealf
‘ Timcdintuly after birth. Thic not only hclps to dry the
' czlf, but KHelps to stort respir-tion and inproves
circulation. In cool demp weatlur it nay be desirnble to .
rub the ealf briskly with . dry cloth or burlap fecd bag. :

13. Cere of th

[ay
~
no

dry cloth S - - . ..
or bog
A calf nay be wiped off with =z followiny its

| birth. [

PTROMy TV

14, Tt aay rlso be nccessary sonctimes to start respiration
artificinlly in the neuborn cclf. Be certain that the
fetal or muccus nenbrz 20 not cover the nostrils =nd
prevent the ealf Srom breatidng. Disinfect the calf's
navel cord vith tincture of iodin. scen after birth, to :
prevent infections from cntering the body throush this N
channel. :

navel .
The celfts n should be disinfucted soon after birtkh. i b+

15. within o short tine after birth, the culf is usualny
strong viough to ctrnd ~ad aurse. If it is teo weak to
stand up and nurge in an hour or two, it shald be aclped
to nurse. .

nurse
A calf sihould start ton soon cfter birth.
|

~

'16. Fecding the younr cal¥, Tie first nilk ;iven by a cow
aftor tue birte of a czlf is colostrun. It provides
essentiel food for the calf and starts the digestive
systen to function. Colostrurt also helps to protcct the
¢nlf froo diseapes. It is hi:h in vitonin A, although tle
suacunt varies. A calf is usuxlly borr wit: soall reserves
' of this vitamin; yet, it :ust be obtained fro: sone source
i ‘ I if vroper crowth is to be node.

colostrun

A culf rust get the ¢ ac its first food in order
to begin groving propurly.

s
o
{47, 1If fer any wveegon the ezlf does not get colostrun give
. ; it o vitorin A supnlenent, DGechuse of the ioportance of
' zetting tl.. calf off to a zuedl start, lenve the calf with
! jts sother for Lhe first two or three dnys after birth.
2o0r3 ]
The eclf saould stay witd its nother for the first
GnYG.

18, Feed any surylus cdlostrua to the viler cnlves rather
then throw it awny. <“hile the calf iz still on the cow,
. be surc it does not overiced. If tho cow comws into her |
! nilk very reoidly, =llc r the ealf to nurac unly at certoinj
: int.rvals. After the c~1lf is takon froi its mother it is |
teught to drink fron a puil. N

overfeed i
N A calf nursing froo its nother should be watched go it
does nct o .

TR P
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19.

It is not too difficult te teach a hungry calf to drink
from ~ pail. A (ood procedure iu te back tic ealf into
a corper and straddle its neck. Dily onuc or two finpers

in the worn nillt, then allow
as its & 15 dravn- dov
the calf
with the nilk,

srodually into the pail.
5 licad is dravn dowm, ite nouth comes in contact

cali te suck thwe fingers

As

A cilf can casily'be taugiit to drink fron a P .

20.

Uken tle calf's mouthk eoizs in contaet with the millz, it
is suclied up between the fin-ers. The fingers cen then

be withdrawn Ifrou the ca.i'. nouth. After onc or two such
lessons, the calf will usually drink witlout coaxing.

Gulpin; the nilk ney cause dipestive disturboncess

overfeeding

21,

If possible, wiien pail focding ic started, give the calf
its sother's wilk for coveral 2ays. Te rurce that the

calf is not Sl too heavi
first -outh., Overfecdin
follovted by scours
kent slipghtly hungry.

cn nilk, o
Sy ecuse dise

Over is bad for -~ calf.

secizlly during the
stive upsets
& colf will usuclly do better if

2.8

22,

4 good ruli. to fcllow in fecdi
10 percen® of the calfti; body

W1 is not te oxcced
weipht in kilograus of nilk

per day. -This wiil be from 2 te 3,5 kiloprars for the
calf cach day duwring the Tirst few days, depending upon

the breed and size of the c:lf,

A celf waieh weighs 28 kilogrcas should receive
kilograns of wuille per da.

twice
(two tincs)

n
A

A corwon proccdure is to fued a crli oilk: twice

day.

Soue deirynen, however, srefer te fiud pillc tince tiues
a day until the calf has o good stort. This 107 be
cdvieabl.: for calves that are weak or siall at birth,

Calves nornmally need to be fed nilk 2 day.

nilk

2k,

nust be fud chi.fly on

The Cigestiv. tract of -

<

vung ¢1f is undeviloged co it
« on concentrotud fexde hish

in digestible nutrients and relatively low in fibre for

the first few wecks., The o
roapidly
other rou

ALLCC .

‘cotive truct, however, changed
and becones g 2cinily adapted to handle hay and

For the first fou wocks, the calf'c digustive tract con
uwiilige only —— and o .ncll cnount of concentr..tes.

e T i
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cleanlincss

o
pl

3nnitar i Any succcesful pro-rim for ralsing
31 ust include eod sanitaticn.
Cleanliness is onc of Lic first cssenti-us, sioall
foeding poils thoroughly sne glerilize thoe after coeh
feeding, ju.t the sanc otier dairy eguimaent. Diriy
voils ond contaiainated % are [ruquent causes of
connon cali sCours.

4 v

[+ is very importont in kecpin: celves healthy,

regulnr

Regularity in colf fu.n‘ﬂ ng is ::l\'l:\y.'; important. Veizh
tae rdlk at oz azlze all changur gradually.
Bect reswito arc cbial ou frech —u]k is 24 ot =
uni forn teaperature of fion ?"‘C‘C. to 7!-(;.

Galves should ho fol 2t o ln*crv:\ls-

cleancd

i

Calf pens should be keot clean, dry, aund viell-bedded o
21l tines. Proper ventilation and freedon from drafts
and danpress 1s egsen for tecithy calves. The
nongers and £ boxat nust be kept clean. Regular
cleaning of the foed hox will provent the eall fronm
coting noldy aor conbaninzted fcc\l. :

Culf pens need to be ¢ regularly.

3 to &

C Boue S'xt ul«cto*—y Feodin
. floct senecules

ciodules for Calves

tor dairy cn Ves fncltde wlols nl‘.; during
the first few wecks. TFollowl is period, th: procec:
uscd is generally dete: ‘mircd by the method of uarketinr
nilk or creon frem tihe fars On ithe flufd-nilic narket:
whole uills is often toc exlcasive te feed, excest for
tic firs. feu weolic.

calves need whole milk for the first to geels
of their lives.

Shinnilk

29.

when fluid nily is sold dndryaen frecuently use nilll
replacers vhich ave o Lowerd water ad feds In
other areas wherc crec.t is the product sel? fron ths
fariz, the skinmilk lefc is oar excellent feed ler calves.

3] is an <xcellent fucd for calves.

calf

3C.

Sueeese or Tailure with any ol n.thols of rajdsing
calves depunds largely uporn thi: clkeill ond judguoat of tue
fooder znd his cbility oo a dadryaan. £ great denl of
congon snouse and judgeent mmst be uged wlony JAth any
suggested rules or schedules. Keep in aind, therecfore,
that the fellowing feedd schedules arc intended only

5 puides. FEach ealf aceds te be fed and managed as an
incividual,

Fecdin; schadules uust de wljusted te cach individunl
C .

—
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Linited ‘hole-milk and Dry-calfe-sturter ilethod.

This nethed of feeding L wcononic. 1, wid tao care and
labour runquired in fecdi are reduced to o ainiuun.
After the firct 7 - 10 weoks, fecd all of the feeds in
dry form, thus climinating nuch of the lzbour connccted
viti pnil feeding, -

Wwith this method, calves of sncll brecds receive no o

after tlwy arc 10 wecks old,
-

W
N
.

While the calves nay not be so fat and sleck as they are
when nore nilk is fed, this aethod is offcetive in
producing thrifty c:lves that are above norn=l in size
with large bedy capacity., ©ail fecding schedulus for

a typical calf are shtow. in Fig:re 1.

Age (tocko)

Wagle jiRlk Ha N R
Y
7

.J-> palf| starten e

A Grojing ifdxiurd

» 2 L 10 38 &0 22 2% 26
Figurc 1. This . : for tle dry-calf starier
nethod of feoding e 5 cheuld be used only ~s o ~uide,
Feed caca calf according to its individuzl nczds,

33.

Fhole Milk, The totel wwowit of whole milk allowod cach
AT should ve ajproxi.ctel, 160 kilorr Leave the
calf with its nother for tuo or three drys znd then teach
it to drink froa a sails . suzgested <aily uilk-foeding
schedule is given in Toble 1., As shoun, the cclves of
snaller breeds are weainied at 10 wecks ard those of larger
breoeds ot the end of soven wilks,

Tabl: 1. Dodly Ml

.edin~ Scledule

Sowoll breed

1 to 3 dayo
4 to 7 days
Second wreek
Third week
Fourth weck
Fifth weel
Sixth week
Seventh wedd:
Eist weol
Pinth unll:
Tenth week

Kilogreous of -ilke Iilosre .o cf oilk
2t cow with cow
3 e

LA D ol ol ¥
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one

ory Call Starter. Foud the dry starter ot the beginning
of The ooona@ weck. To . ive the eall o t:ste of the’
starter, rub a Little int: tiv calf's neuth, vopeeially
after each feeding of milk. Putting fresh sisrter in
tie feed box cach dry also helps to increas: consusption.
ne careful to fued ¢meh d-y approxinntely the asount the
cnlf will clenn up.

Dry cclf starter is firsct fed wiencthe calf is weele
old.

12 to 14

&
\n

Crlvus diifer rreatly in thoir eating hkabdits. Some
reodily cat large onswats of steorster while others are
slower to accept it. Feod emch cnlf 211 of the starter it
Wil ent until o d=ily -l of 1.8 kilegrm:s iz reached
for the larger brewds and 1.6 lrilorars for the sanller
breeds, For a acjority of c¢:lves, thic accunt is reached
at sbout 12 te 14 wocks of ope.

During the firct to . weeks calves showld be fed
ag nuch dry enlf srter os they will eat.

dry
pellets

There ars sude cosmereis? enlf storters on the narkot.
¢f thege rre sold in th: ferm of dry owal, some in
2.4 others as o rixture of meal smd -ellets. Son: calves
nay nrefer a starter in the ne fora wiile otliers tuke
more readily to sncllcts. Baxperigcris shov no o rticular
wdvontage to cither typcs ol & ter or b o
neal and pellets., If a ¢.woreicl storter is used follow
tiic nenufacturcrts dircetl, ac clogely - possible.

Gomuaercial enlf startors may be in the formmoi-d aeal
orp .-

37.

In cxperinents on diffecent atartors and ncthods of
fecedins then, no onc starter has proved to be consigteatlyl
better than others. Oun the boiis of sone of these
investizations, a hope-nade mixturs tiat hos given jood
results is as follows:

Ground naize {ycllow) 50 purcent (by weizght)
Growid oats 20 percent

Soybean neal 27/% percent

Steaned boneneal 1#% percent B
Salt 41 percent

water

38.

“tater. Calves should have free zceess to clean, fresh
Waber at -1l tinmes after they sre about three weeks cf
age. his iu ecpocially inportant with the dry-starter
system beecause the mcwnt of aille fod is relatively
gaall, and young, grouiny azimals have a high water

requirencit,

After three wecks of age, calves aced free access to

growing

2 calf ruenches a naximun censunption
ofF Troa 1.6 to 1.0 kilogrins of ¢-1f gtrrter, or nt abcout
12 to 14 . wocks of age, the feed cn be gradunlly changed
over to » growing or fitting amixture.

Grain nixture. ‘Then

After the starter nixture a calf chancec to & g -
nixturas.

|
!
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The followin~ aixture is cormenly rccomiiended
srovins rdxturcs

28 Ground naize

3055 Ground onts

3% Theat bran )

10% Soybean or linsgdid neal
15 Salt

as o

13 Stcaned bonemcal, or dic-leiuzm phosphate

1.

This mixture centains ~bout 1% to 16 percent total protein

If onv uses = 16 uercent protein nixture for the dairy

herd, there is no renson wly the srac odsture

is not

semtisfactory for colvec, In faet, if nponle uwne hay is
fed, a 16 or 18 purcent protein-grain nixture i. litely

to ~ive Lotter results thnr

o lawer in proteia,

The ~rain mixture fed for growth shiauld contain at least

pereciat totnl protein.

16

42,

& €217 shoul? be on the srowin, -t
af f tac L rter od
about 2.3 kilogriaas daily to a calf of = larg
~nd about 2 kilogroas <oily for calves af the
hroedse If the calves begin to lay on Cuecess

and coupletely
ur: at 2hout 16 vesks of ~e. Feeod

sr breed
smaller
fat the

ascunts fod should be reduced. Xoo) salt beforce the

calves al ~ll tinces.

A crlf should be riseeiviag enly the growing rixture

after weiks of ace.

=

L=}
0N

it

32

Tor bert meanlis froo pay

essentlﬂl to zive ecalve~ frac cccens to igh~
bey or pasturs., any variety of hay thaet was
an? cured in such o 5t preserve tho leave
colour nzkes ood Leguae hay is en
satisfactory..

Calves need frec access t: high-quality b

crlf-feeding
ceially the dry-starter nethod, it is

qunlity

cut ecrly

5 aud green
tirely

or p .

soft
plizble

Second-cutting hey fro:
that is soft and rliable
carotene, vitnain Dy and
heavy hey ceazunption Ceveleps the
increases their cunaeity fer rouslhags

diti
d i
<dles of

The hay or posture fed to calves

ANl GTIanvs

on to tic
pood hay,
czlves ~nd

hay
pasture

In ti2 calf-storter ¢ inents, it aas boe
tnL srowth rates -un
have varied dircetly witH thh quality of hny

aoted thant

cicnl cendition of thy calves

fede lhen

uigh-qLAlity hay was voud, for better results wero

.ohtained with the ¢ starter foroulas tien
whon it was asecscrry bti une levequality Loy

was true
The

Acficicucicvs in ponr h-y or Lasture cannot be nade up

sutisfactorily in the s.art.r foraule.

There is ne substitute foo hich quality b

OI‘E .

rf

orfrn
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socond

46,

Feedl hiay or grass as soon s c.lf will eat it, u..\nlly{
asout the seeond week. Allow - czlf 11 of the he ¥y or
grass it \'1111 eats HMore har will be titen if fresh ]'.-vy
ic put inbo Lhe rack each dhy. Do get the best results
fecd the hay in racks ruther tian on the floor.

A calf shouwdd be ziven hay or grass sbout the viacks

AV et

LV

The anmwwmt of feed eaten varies
'4‘rc:tlrb-:tuct.xr c.dvus, but the followias ars
approxiiinte miunis rogiired to roisc i eold up to0 six
1onths of age:

hole nilk 160 ilosrons
Calfl starter 95 to 135 kilesra.as
Growing mixture 9C t2 135 kilocraus
Hay 225 to 325 kilog

Grouth ratus to be expected., Larne breed heifer c:.lve..,

L to tle dry-"L rtup Frosrar chould ~bout
0.7 ser day up to gix nonths of age ~nd tucse of
fi. snaller breeds shoul. n fren €.5 ts 0.6 kilogrona.

whole milkc

ho.

_Jhole-ailk i

Hethod.

“hen price ermits the fec or than the
first few weilts, the whole-nilk nethed gives excellent
results, vle milk is tlde natural f:od for calves and
is the best single faod.

The best single foecd for calves is .

milic

Calves raised on liberal qumatitics . f whole milk usunlly
are fatier end sacother raised on othor
nethods, Care necds to be taken, hewvever, not to feed
too nuch uillt a5 this rioy limit Lath the mrount of hay
or grass orten and zroper develosment of the sain:l.,

Feodiny too ouch n is not zoo! for calves.

5.5 to 6.4

Follov the seme nilk-feoding schudule for the first three
weoks s for the lindtod-wholo-niik iry-calf-starter
systun. After this, dncrense the while rdlk praduelly up
to a naxiuwr 8 5.5 to 6.4 kilograas yer doy.

Witk Che whole-ndidi netliod, the wiowat of pilk fed is
gradually increased to _ to kilograus uer day.

R e pnar

Th.

e
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ground

\i
W

Usually, = ealf will st rt to eat some ;rain by the end of
the sucond week. The youw iowath
the sccond weck. Tiue young calf can eat’whole onts or
coarsely cracked nadze . other <rains ags readily as it
will o sixture of fincly-ground feeds. As the culf Zuts
older, it 11 not ciiew fued so thoroushly as at -
youngur agcy therefere; all concentrates should be ground,

Greins for yeuny: calves nwed net b finely g .

overfab

w
A

The groving and fitting nixture is catisfactory right

fron tite becinning with the whole-ni Enough of
thaie adxturc showld be fud enxch day until the eoldd is
cating sbeut 1.5 kilogrrns. Too zueh ! ixture linmits
tlie anount of hay or grass 2 call will eot. alee care to
keep the calf growing =i cll tizes but wecvent an overiat
condition.

Colves should be preovented Sron becoming o .

pasturce
hay

nethod

s evsseontial with this
c votede  Allew b
celfl vy it will cet.

for thd cali iz very important

sufficient p L
of raising cclves.

with the wholu-u

nurse

554

Pse of nurse cow. Somccuiryniin rruifer to foed wiole pilk
To Towir colves by the uce of « nurse cow. Titl this plin
of foudinp, therv is lesc work then with pail feeding,

and tiere setms to be fewer cnlf troubles, especiclly
scours. Calves roised on this spstert ore often fattor
and slecker in apnearznee than are pail-fed calves.

An —cow is n zow which is used to feed several crlved.

DUrse cow

56.

The calves cai be weened st from 7 to 10 weckco of ope
and roised on a dry storier or left on the cew for taree
to four -lontkn and fod sle sr~dn pdx -ad hay as
vith the wholée-nid seto.da It is poss thoreforg.,
for o cow to raine sevecs:l _rouds of cxzlrses in one
lzctations DBull calves ;r-un for veal v nust satis-
Tactorily raised ca th. aurse cow.

can be uged with cither the linited wholu-
ailk nctlod of raisin-s calves.

‘an
milk or

ole

57.

one nurce cov can hendle scverzi cilves, depending upon
her production. E ouch enlves shoull Le placed on the
cow su that coch e¢alf will get about 4.5 to 5.5 kilosrous
oz ndlk cach dzy.

il
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| 58, 7 :
elinndilk when : rendily aveilable on farits, the viholo-
nille ond sitirmilk cetho! o raising ealves is oitizfackory ’
Leave the calf with itu nother for tuo or three doys aad f
then foed whole milk durinr the first tuo weuks o .
‘ deseribed fer the ary-starter nzthad.
PR .
i 4 third nethod of roisiny cnlves is the 6 ) nethod. é
i .
i"9. By the third weck sradually replace the whole
third i skimnilk, About o weeh is needcd for the cl
' replacing zbout 3% kilorriai of whole milk uith wn eoual
H anount of ckimmille. After the third weck, increase the
sount of skinmilk 6,5 to 7.5 kilogra .
denendin @ upon the growilh x It nay :
be desirable to continuc food y :11% longer than
three woeks if c¢rlves are wenk or unthrifty. M
Skiimill ~roiuelly replaces whole aille during the
e wedic 1D thais hod, P
- — i
60. Witk a lindted acouat i-iilk, one may reduce the !
16 crount gradunlly when 21T i sbout 16 wecks of age
wntil nilc feeding is discontinuwd entirely. I is !
pogsible hovever, to coatinus sednrilk feedin, wtil the i
call ic nboui six wonths oid.
The grinmilk may eo 2iccoeniiavcd wfter tle cali rcaches f/
uceks of age. :
]
61. _ cchecule for a Jeiry enlf on
- - i+ gysten is siven dn Table 2.
i-blc 2. A Drily Foodin: Schedul.-- fol. Milk .
ard Slhiumill Notrhsd
. Large Drocds 5321l Greeds :
o a1 R .
Ace of call “hole nilk skiruailk iole milk seimadlil -
Kilograno Kiloj,radas Kiloag Kilegrans
1 to D dars Yith Cou - - “ith Cow - - -
4 to 7 doys 3.6 - - - 2.3 - - - ‘
- Sccond vicck 4,0 - - - 2.7 - . - 3
Third « 4,5 to 0 0 to 4.5 3.1 tc O 0 to 3.1
Fourth week - - - .5 to 5.4 - - - 3,6 to 4.0 ‘ -
Fifth weel oo - 5.4 to 6.3 - - - 4.5 to 5.4
sixth to 16 wecis - - - 6.3 to 7.2 - - = 5.4 to 6.7 -
) 2. Fueed skiwiilk when it 1 fresh und ot 1 unifora
Grain temperntiae of fioon 16' to 28°c, If surchascd away from |
the frrm, pasteuriz it ofere fecdiag it,  allow the cndf
=11 of the high-quality it will cnt. Provide o
ginple grain niztus» s rik.d srevieusly -nt feed U
in the sane way as with qoleeni il nod. \
G nust szlso be fad witl the skimailk nethods ;
i
:
i
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cisnilk is aot available,
ailk zolids) is o satis~
factc"’ feud for calves. ther or nat o per:on
uces it will depend upon t cost of poudersd ':kir.mill:
in comparison with the cost of =il substitutes and
dry calf starters. Ay

Drlu d Sedr

b skizmilk cem '@ used in place of frus!

64,

poudered sklmaill is propared for feedin Ly dng

1 kilogre:t vith 9 l:ilour as of wrrn ucter. MNix it fresh
at erch feeding and fuol it in the sane aanner and
zzounts es liquil ok A,

Poudercd skimilk is nixed in a predortion, by weight,
of 1 uart to parts water.

replaccr

Milk substitutes.

Tiire cormereial aili res )l.:c“'r are ~v~ilable they can
be usel to r..plnce ill in the czlfts ration ~i 10 days
or 2 wwclis of age. Tho oanule cturc—'" d:.ru:tlms stoull
be fellosed wacn using. At firsi cilvis roised on

il roplacers do not laolk »s thrifty oo calves raiscd
on uilx, dut later they ccupere fovorably in irowth

and Zevilopnont.

4 conmareinl substitutc for nilk ifor exlves is knowm

as a nilk T

Sxserin.ntal results shaw st ~ood-quality maizs or
crass-legune silage may be fed along with lideral aaounts
of c.lf starter . ftor culves are 6 to & wcoks of age.

If teo much silaze is fed, however, the ancurt of hoy
eateon may be reduced ond pei.-quality hay ig aore
valuabis for younj calves than ncize siloge.

S , in limited¢ asounts, ig a ood fued ior calves

Pasture.

Paslar: -rnsc ig on exeellent fued; lLowever, crlves
wider ciosow siould 1ot have to depend on it
for 11 C-lven oftun racuive o
setback < on ol Tusturs bucausc
tiey connot -et cunough fued to produce o izizctory
crovith,

Pasture by itsclf cannob provide -iroper nourishaent for
calves under sonths of LZo.

pasture

Make cny change to pasture [radually and coniinw. to
feed soue srain and hoy uA.u:Ll enlves wre able to pather
enourh grass to neet thuir nueds. Tarly Las.urs Jrass
is rich in orotein aad erwrotene, boti of wlicl arce
ctsenbial for the enlf. I addition, wien o calf is out
on osture it will get olenty of vitanin D from tho sun,

4 colf nust be gradually chenced to p e Trom its
forner foad.

Lt
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shade 69, Shade ~nd water are always cssential in tho pasture lot.
Do sure to furnish some uhelter to calves on scature
during the heat of the day and nske gome provision for
protection from flics.

vater

5 end W nust be provided for calves pasturc.
—— —_— A, v

Phe information in this unit is bascd on VAS unit 1021 of the
Vocational Agzriculturzl Service of the Collepge of Agriculture,
Univeregity of Illinois.
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Yone Forn ___
- TEST
RATSING DAIRY CALVES I
UNDERLINS THE CORRECT ANSWER

1., A dairy forn which bas 21 cows in its herd should raise heifer
calves ecch year as replacenents.

i,

.- a. .3 K -
b, ?7
c. 10
de 15
e, 21

2. Cows should be dried off before they are due to freshen.

a. & weeks
be 1 month
cs 2 nonths
de 3 nonths .
e. 4 zonths

3., A dry cow needs to have frae access to . )

a, cancentrate and water
b. hay and concentrate
ce solt and concentrate
d, salt ond water

e, vitamins and hay

4, fThe nornel gestation period for cows is days. 7
a. 201
be 237 ¢
c, 248
d. 270
e, 283

S5« The first nilk given by a cow after the birth of = calf is .

a. cheese

b. colostrun
c. dried mil®
d, skin pdlk
e. whole milk

6. A good rule to follow in feeding milk is not to exceed perceent
of the calf's body weight in kilograns of nilk per day.
ae 1 .
b. 5 ‘
ce 10
de 15
0., 20

?. Cclves arc usually fed milk per day.

ne ono time
b. two tines
c, three times
ds four times
e, five tines

P.T.0.




8.

10.

1.

12,

13

14,

i

*

Ly

- =

]

£

pairy calves should be allowed to nurse their wothors for and * - "
then be traiued to drink fron a peil. 3
-4

ae 1 day 3
b, 2 or 3 days £
cs 1 week B3
d. 2 wocks . 31
e. 1 month - 7

A celf on a whole-milk and dry-calf-atarter method of feeding should
start cating the dry~-calf-starter when it is veeks old.

a. 2
b, 4
¢, 6
d, 8 ..
e. 10
Calves of small dmiry breeds receiving whole milk are nornelly weaned I
whon they earc weeks olde. )
a. 2 H
b, 4 ‘
c. 6
a, 8 !
e. 10 i
Calves shou'd not have to depend upon pasture for all of their X !
nourishnent until they are over old. ; i

—— H
a« & months -
b, 6 months
c. 10 ponths
de 1 yeor
e, 1% years

.

In normel calving, the calffs appear (s) first.
a. back feet
b. front fect
c. head
d. runp
e. tail :
A very young calf cannot be fed grass or hay because . N
a. grasc end hay are-low in vitanin A
b. grass and hay have low anounts of fibre
ce it does not have eny teeth -
d. its digestivo tract ic underdeveloped = 2l
e. its stomach is soft. N h
Silage oay be fod to calves after they are weeks old.
a. 3 toh
b, 6 to 8 ' -

cs 10 to 12
d. 14 to 15
e, 16 to 18

(g e
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TUMATIII SECONDARY SCHOOL

Aoe
RAISING DAIRY CALVES IX

ohip i o projramueed instruction unit on  roising dairy calves. It is
o continunticn of the pravious unit.

In thls wnit you cre to learn:

1.
2.

3.

the minerals ~ac vitaodus nceded by calves. .
the inportance of good housing.

the mancgement of calves in narking, dehorning, removing extra
tcats, nnd foot carc.

4, the provention and control of coamon calf allacnts.
5, about vaceinations, fluke, wornm, zad tick control.
Instructions

You arc provited with a program and a conmbination

answer cheet and uask

to cover the ausvers.

Te

2.

Place th: nask (answer shect) over the answer ir o way that
exposos one questlon (fraue) ab o time.

Urite your ansuer on tic answer shect.

tove the ancwer ghect doun to oxpose the next {ranc cnd anawer
to the wprevicus frauc.

Should yuur answer be wrong, write thc correct answer above or
JCTe

zlong side - do not erase your incorreet ¢

*7
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Raising Dairy
Calves IT

If you have not
read the cover
pago, dc so0 now
then procoed t.i
frine 1. 4 -

.*r\’J ~

~ cur-—

Hane Forn
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[ e 46,
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1

ninerals

Hinerals ond Vitaaing Tiecde by Calves.

Mineralce. Calves thzt gut o gesd start on uilk, calf
strrtor, aad prodn and lejwe or ansture generslly
rocoive nlenty of pincerals, oxcunt conion salt. Leguoes
are picl in erdleiun aad il is rich in bouth ealciun
and phosphourvus.

&

Calves taat set a good ratien 4including oalt usually

S

receive pleaty of n .

phogphourous

.

2. The supply of phosphourcus ig usually sufficicont cven

after the cilves arc weaned, if o faroer fouds o groin
adxture containing sueit protedn suiplenents ac whoat
bran, wheut pollards, soyburn neal or linseed nenl. I
the grain rdxturs is onde wp largely cf cureal (reins,
add = phospihourous suspleient sucl as stecaed bonenenl
or dicalciun phosphate.

Coreal groins contain o low anount of .

conrion solt

3. To meet the needs of enlves and heifers, koeep comuon

salt before bti at o1l tices. “Then there is any danger
of on iodine deficieney, use dodizced salt.e A deficicney
of iodine will czuse geitur. If the farzer bolicves
thrt o nineral supplesent i needed: in addition to salt,
the followin; is suggested: 505 iodized salt
505 steancd boncncnl or
dicaleiua phosphate

Calves ncod to have frec nccess to .

—

o>

. vitwminc, Of the uiny vitamins, caly vitaan 2 and D

seen to uave gractical significrnec ir calf feceding.
Others are agjarently needed by c~lves but are usuclly
previded in sufficicnt anvunts in the reguler feeds or
are uenufactured in the calf's body.

Vitanins snd are th: only vitcadns of concern in
calf fuedinge

. Vitacin 4 is essentizl fur s~tisfactory growth cnd

meintenonce of good health, -nd way be Gelpful in building

up resistance to diseasis bacterisl iunfectiois. The
calf is born with littlu reserve suuply of vitacin A.
Tho adount of vitamin 4 in tuc cclostrun ond neroal nilk
depends larpely upon the ration of the cow.

A calf needs vitzmin ___ In his rotion beeoune it is
born with only a snall ruscrve of it.

The onount of vitomdn & in nilik is usunlly adequete to
peet the ealf?s needs If for any reascua a c21lf does not
get colostrua or io token off milk At an earlv nge, be
surc to include a vitayin - & sunplencnt in its rotion.
Yowys calves not getting 1ill: should reccive vibtawin A
until they ~re eating 1 to 1% kilojrams of good, gruen,
lcafy hay or pasture gracs cach daye

If r calf doco not gut colestruu he siould recedve a
vitanin suppluont.

- e e e e e o e
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Vitaain A feeding oil or concentraturs are ususlly
avcilables If the oil is used, add about 2 teaspoonsfiul
daily te the ration fur tie first six wecks. DPractically
all of the dry starters, calf wenls, ond nilis substitutes
which can be bLought cont-ii zources of vitsnin A.

spoonsful of vitauin-A feedins ¢il is ;iven to a
cal? woch dny for the first 6 wecks.

cerotenc

Anong the natural feeds for ealves, good, creen,
fine-stenned, leafy hay is the best cource of carotene
which is convertcd b; the calf tu vitassin A. Pasturo:
grass is hijh in carotenc which furnisucs plonty of
vitamin p for thosc calves that ore old ocnough to be
turncd on pasturc¢. Silage from nmeize or kay crops is
also an excellent source of carotenc.

N \

4 czlf can convert ¢ into vitamin A

" rickets

9.

An cnole suzply of vitenin D is needed in cnlf rations
to prevent rickots. BSomstizcs calves that are ncking
good grovth may have nild czoses of rickets 2s shown by
n characteristic sag in the top line just-bacik of the
withers, » slight huop in the loin, and seac stiffness
in the joints. Rickets ar: nost likely to occur when
calves erc stil) or ailit end not yot vating significont
aounts of hay.

A lack of vitanin D in the rotion couses 1 .

10.

Dxperiments show that 1 kilogran jer head drily of sun-
cured hay provides cnoush vitamin D to ucet the cslf's
requircoents. The colf, tucrcfore, should be induced to
oat high-quality hay -s carly as possible. Calves that
eat large quaantitias of sun-cured hoy will not Zave
rdckets,.

Sun-cured hzoy provides vitanin to calves which do not
go outside.

1.

Calves anc heifers will get plenty of vitamin D when
thoy orc out in the sun, therefore any consider:
of supplenentary vitanin D shoull be o consideration only
whei. calves are coafined inside a building., If calves
have rickets or if they arv kept inside and fed poor-
quality hay, then zdd o vitamin D suppleuunt to the ration

Calves outside normolly ot plenty of vitanin from
the sun.

12,

cod-liver :
irradiated yenot:

One lilograa of cod-liver oil fer each 1000 kilozrnas of

calf starter, or its equivalent of vitanin D in irradiatcd

yceast, rmay be used to susply supplencntary vitania D.

[+ oil or 4 y can be fed 28 = vitamin D

‘supplomont to calvecs
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3

13

Other vitsmins. Larpe-ceale experinents hove not

chioun any sartisular valus in suwplying properly fed
youn; calves with any of thu vitaning other than A ~nd D
aentioned alruady. i -

ond are the only vitazins which calves uay need

to be fod.

vitaumins

14,

+is 1:

Older colves and cows hnve the ability to synthesize
the inportant B-complex vitauias in the rumen. Infornation
ing for o ticzl ruconacndations for addins; any

of these vitapians to the ration of calves =t onc or tuo
wecks of oge when the rusci ney not be funcilondng. Milk
zad other fueds given varly in lifc will furndsh thc

B vitanins nceded.

Calvec which get their nother's mille ond are out in thae
sun recceive all the v they nced.

b
5]
3
o

nanaser:

Housing and Hanagcacnt of Calves.

Proper housiua . oal wapagencnt arc nost importznt for
raising he-lthy calves. Yithout jood nanagetient, no
feedins schodule gives satisfactory results.

H is vory importaat in raising celves satis-
foctorily.

quarters

i16.

Quarters. Clexn, well-lisLted, properly veatilated
quartere, free fron drafts anl daapness are ¢sszential in
iy good cnlf-roising progran. These requircionts ean
be¢ met vithout oxpensive ol clnborate barnc.

Colves need sood 9. -

Individual

174

Incdividusl pons with solil partitions belvwen thou are
Uest for youn: ¢:lves. The solic partition provents
de~fts frow striking the colves, -nl counon ¢ Lli disvnses
can be controlled nor. casily because the o hes no
contnct dth other calves. Suelh a syst:y aloo jreveats
calves from sucking cach othur.

I pens are the best for youn; calves.

- ———— e e

ficy
co
.

A setisfactory pen sicull not be less ther 1.7 by 2

setres in sizes. & slatted gate rllows good sir circulation.
Supply each pen with a hay rack, a foud Dox, and 2o water
bowl or a place for a pull of water.

Individual cclf pens sh-uld be at least by netros |
in size. - I
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size

19.

Keep the c~lves in the individual pens wtil they are
fron & to 12 wecks of ope, or until tloy “ove been
wommed froo millt, if the calf-starter avtlod of fuediag
15 followad. ATter this they emm be srouned wccording
to size in larger zoens.

after weandus, calves can be grouped by in
l.rgor pens. -

suc'kinc

20.

it ig hiphly desirzble to provice tivs or stan
alon:: ope side of the pen fur ci:lves at fooding tdina.

Incxpensive stenchicn nrroagenents are sintirely satis-
factory. Uith taiz setiod, aorv celves can be kept in
a given amount of space antl Crevent then from sucliing

one snother after ticir feedins of udilic,

Calves should be prevented fron g ane another.

bedding

21.

suzply adeguate anounts of clemn, dry Leddi at all
tiies. Usually it is better, however, not tc,rchQVU_thc
bedddn: ench doy. Add wnoush bedding to jeeer the pun

ary, as the litter thnt accuaulates geierates heat ~nd
provides a warcer bed bl if the jpeas were tloroushly
cleaned eczch day. Taen tiue calves aro removed, thorourhly
c¢lean and disinfect tle pens Lefore any new calvea ore

put in.

Calf pens need an edequate sunply of b .

oxcericy
sunshine

22.

Zxercisc. allow c-lves pleaty of exercise and gunshine.
I tio stalls are used, turn the cnlves oué in oxercise
lots or nens rugularly ~iter they are a coupls of nontus
of 2ge. Ixercise lots slould be well drained.

Calves need plenty of @ _— and & .

shude

During the hot months of the year, be sure to orovide
ginde in the exercise lots. Im oxtremely het weather,
a faraer 2oy want to excrceise the czlves enly early in
tiw mormin anl late in the aftermoon and keen ther in
thc barn durin; the heat of tihw day.

Calves necd s so they don't ot overhested when
it is hot.

identified

LC It is necessary to identify
aroperly »at reeert all This is essenticl for
proved gire rocords onl r sclection and cullin
prosresas.  Calves © be tattoocd in the ears for .
{dentification. Jorta.s are used in oany herds.  Sone
dadryun rut a strap or chndn crownd the colf's neck
with o auwnbered tag attached.

Maritins for identilicati

Calves need to be i in order tc kool propur

records,

r___..-
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dehorncd

25.

dairy cattle, Scne dairymen think it iaproves the

pehiorninz, There is no gouw! reagon to lenve horns on

appearance of their cattle, Lut lornluss cnttle arc
not discrininzted against in aay of the anjor cattle
shows or sales. If horns on all cows wire removed,
thero would be fewer udder and bpdy injurics.

Dairy cattle siould be @ &
other aninals. )

to prevent injury to

FESUR -

calves

264

The best time to reuove hurus is when the calves are
sbeut onc or two weeks of age, or os soen as the lorn
buttons can be Alstinetly folt. The two most cormon
pethods are the use of crustic potash and the use of
spociel irons fer “urnin; the horn button. Thage
procedures if carried ouv propurly wheat the calf is
young leaves o foodl, scootl poll that 15 rtueh better in
appearsace than if the horns ars cut or saved off after
the aninol reachue maturity. ’

Dairy onimals should be Cchorned while they are ¢ .

teoats

Renovinz oxira tosts. Somctines heifer calves zre born
SLtn extra tenbs. Later, these detract Iren the
appearsncy of the udler and at tiucs irterfore with
nilking., They ear be easily regoved at birth or before
a year of agu with a pair of sharp scissors. Diginfect
the cut arca with tinctur. of iodinc or other antiscptic.
4 veterinary officer sluowld be consulted if the extra
teats are attached to one of the regular tents or are
hard to distinsuich from the regulsr tents.

Extira t should bo remeved befure the calf iz a
year old.

fect

28,

Care of the foet, ‘'Then calves and heifers ~r. confined
in pens or stanchions, the feet grow faster thon ticy arc
worn off. Frequently the toes get loeng and turn up.

Thic nxkes it inposgibl. for the aninal to stamnd or

welk properly and nay couse weak pasterns and croolced
legs. Trin the toes bnck to 2 nornal shape witl a

wood chisel ar hoof clinners. Use a wood rash to level
the betton of tiue toes.

which do not wear Jowm properly nced to ve
trinnct off periolically.

lead

Teach calves to lend. Dniry Lresders who sho. or comsism
cattls to sales ¢ to train thoir colves to lead, stand,
and posu. A well-trained cningl is ex © to handle when
it has to be noved and it saowe te better advaniaje in the
show or snles ring, Onc of ti. beat ways to Jdo this is to
tie the calf with a rope halter to a wwll or o post a
few tises until it lesirns that it is useless to try to
escape. ‘Then it nay be tausat to leald nore easily.

crlves walch are to be taken to shous Lust be tausht
Lo .

prevent
control

Prevention mnd contrel of ¢
€211 losscs during-enrly
20 purceab. Hoay of tliose lesses in calves result from
digestive digturbances that |rocede pacwansnia.  Some
discuses of calves are contepglous rosult in high
port:lity. Otliers ooy .result in a severe setback in the
cnlfts growti an development.

It is irportant to p ot 6 ¢coruon calf
ailnonts te prevent the death of calves.
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gestation

Tith a true spprecistion e eclf lossus, it is geaerally
poseible to reduce then by better housing, nana jenent
sanitation, and by impreoved feeding practices. Iapreved
foeding of the dan durin- the latter vart of th: Jestation
period nay be bencficiol ia orogoting peod health in the
carly life of & calf.

R
4 calf is zore likely to be healthy if its don is well
fed during the g neriod.

sicknesa

If o farmer vatcies g aninzls closely, ac will detect
any sickness promptly. IZarly detection aclps tu _revent
the gprend of an infecticus discase ceraits proapt
trentoent. To be successful in raising lves, he neuds
to have somc knowledze of cnlf discases mal of nractical
peasurces for their control.

A good farnmer nesdc to sbsurve his aniazls closely to
dectect any prouptly, P

discase

. A veterinary officer's advice is very helpful in prevent-

Every good deiryman or herdsmuan should have the adviee
of a competent veterincry officer ia aduptin; canitation
and disease~prevention pregrase  Repular veterizary
service in this way iucl;s materially to cicintain a
hexlthy calf herd.

ing | .

white
counon

Scrurs.

Scours is one of the most common ailnenis of young calves.,
It includes zll conditions im wiicl there are frequent
locse evacuations of the bowels. It is difficult to
distinguish betwcen white scours, apporcatly due te an
infection, and comrun scours waicl ney roesult freo other
cruaese

Tiere arc two tynes ol scours; scours ail
sCCUrS. E

white

7
tinite scours affeets cnlves ciaicfly ia the [irst vne
to tiarce onys of life. It is comsonly termed iufectious i
and is fatal in ~ lorge prororticn of casvs. Tacre is
a omarlted looscness of ihe btowels, with tihe feces bedng
very thin, rrayish waite iun colour, and very foul H
snelling. Preventive ncacures are extre.ely important
zs little con be doaw cice the calf iz ifucted.

scours is very scriows ~nd prevention is nmore
inportant than tryin: to cure it.

cousion

Co n gesurs is an iuvien~ticn, or a result, of n

Wpsct digestive systeas LIt acy result from nany causcs.
One of tie nmost comnon iz uverfeedins of nille, especially
durin: the first fow wecks. Other ¢ w5 nay include
irregularitics in the tinme of fecdin:, ancunt fud; and
the tunperature of milkc.

overfeudin noy cause SCOUrs.

-
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"

coLnon

Susden changes in focddng, zuch as = change fren swhiole
pills to skimiilk or frum sweet to sour mill, cirty feed
podls, end very high ot content of nilikk may couce scourt..
Cold, danp, snd dirty quarters may help to lower tie
calfts reaistance oud thus nake it core cuscentible to
di~cstive upsots.

1
H

An upset éigestive syd{‘éﬁ cen cause scours.

isolated

38,

“1ith tie first sirm of scours, inrediately try to fiod
the cause and corrcct the conditicn. Usually it cun be
corrected Ly proper fecding znl nanagcusnte Igolate
infected calves. .

Colves with scours uust bt 3 froo liezlthy calves.

39.

Many differeat runedies have boen used in trozting scours.
qhe nost common in the pist has beea to reduce the milk l
by one-half or mere nnd dove to correct ony faults in '
regularity, iu teoperature of ailk, ~ud in sanltation. !

Thz first otup ‘iu treating: scours ic to reduce the
fed bty one=hzlf or wore.

—

Phe reduction in nilk is often followed with a paysic of
30 to 60 millilitree of castor oil in 0.25 litre of
whrn nilk. A few lJous luter the celf can be fud zhout
onu-lii~l? teacup of = mixture of 3 parts cf mineral oil
and 1 part bisnuth subaitrate nixed with o suall
quantity of milk, Ac svon 25 some inprovea.nt cccurs
in the condition cf the eslf, discontinue tlis mixturce
and graduslly brinc the cilf back onto full fcede

Linewater

Anotlicr hone remedy frequantly used in tu give the ealf :
sone ligeuater. It mcy be fod in th. nilk at the rate
of 1 part linmewatér to 3 parts nilk. The limewater
used should be the clenr fluild vbtained ~fter the
slacked lin. haos scttlel.

L rnay alge be used os a treotnunt for conmon scoursg

Sulfa

In receat years, the most wffcctive trentnent for sceurs
has been to use certain of the sulfa drigjs. These
should be ziven to ealves upon the adviee el recoumens
datiens of a veterinory officer. ..lonr v th cood
Aonagencent practices, tiuse drugs help co urevont scours
ia calves.

¢rugs are effcetive in trovtin,: connoin SCOUrse

3
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vitendins

43,

Certrin ~ntibiotics nre helpful in preventing scours.
Sone people use viteain »ills or ex
to prevent calf -:Llrunt.;. incluling scours. Huwever,
supnlenientary vitoninzs do act take the ploce of 2000
foeding and managenent practices ner have they proven
to Le of any value in . reventing counon scourse

Feuding exntra v AT ot help to prevont conmon
sCours.

colds

vneunonia

4y,

Pac unoniu.

Colds ot pnuunonia ar: fx\.qucl't in Jdziry ealves. They

oftun follou comtion scours ~iil causs sreat losses to
dairy faruers each year. Iacumoniz is nero likely to
develop in calves kept in dotp, poorly ventiloted and
drafty quarters in ceul dmap clinates tl: those that
are well housed.

P and ¢ arc comaon colf diseases in coal
daip cliootes. ' . .

55,

pneunenia

——— —— =

The syaptoms of pacuavnin ~re cousiin ond rapid
breathing, followed by =
a lack of wetitoe. Pacutonins may be of an iafectious
nature ~nd swread to cther calves. Therefore, isolate
the affected calf, :u possible, in 2 cleen, dryy welle
ventilated stall. o 3 should not be
introduced ints the guaeral calf quarters if pneuncnia
is prescnt in sonc of the colves.

Calves with should be iselated fron
walthy calves.

zules in an attenpt

tenperaturve Thore oay be

—_—

sulfa

4G,

The nost effective troat
druzs. Sulfanerczine =
quite successfully, osieci
pactonia.  Other Irucs or -

1y im the carly stoges of
dieinus nay bo helpful

md should-be used as wruseribed by a vetorinary officer.

druzs sr: comnonly u.,gd to trect pnewronic in

reat is to use one of the sulfa
swfonetitazine have boen used

47,

Lica.

Tice are a rether cunton proble:
espeeinlly when cnimals are ¢o
Tioy cause discomafort to tihe animals, jroduce a rough,
unthrifty appearance, and provent proper srewth of the

en CQairy forns

aninals, Skin injury auy bo inducel beenuse of constant

rubbing.

arc an inscet pest of dairy cattle.

Thers arv co rcial lous. pe s on thw market, he
nost cifective ones contein itlier ji-percent rotunone
of 10 percent subadilla sued. Any powder thet is used

chould be applicd tn all parts of fihc anizmal, It takes

sbout 100 greas for cach z:lanl. Be sure to cover the
legs, tiv inclde of the ears, the wrinkles rlung the
nock, onl tic area around tho nead.

i
nel t: pens or 5t_‘115. !
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ticks

hg,.

Treat all aninmals in the herd, not just o~ few obviously
lousy oncs. Rujpent ony treatment ia 10 to 15 days to
kill the lice wiich hatch out folloving the indtial
treatnent.

Where aninels are reulerly dipped or sproyed fur ticks,
the control of lice is obtaincd at the scov tize.

Iice arec unct a problen \1hcn‘_cattlc are regularly treated
for .

liver fluke

- 50.

Yorms and liver flukes -rescent o grent denzer to calves

Jand heifers. Iiver flukes ar. provalcat il Swiapy arcas.
4n infected cninal wsually ans o rouch ckin, oad generclly
has an unhealthy ajpearance. Ticwe are drugs aveailable
which crn effuctively ol aate liver flulics. Thoy clwuld|
be used in consultation with z vetordnary sfficer. :

The 1 £ ig = uarasite of cattle found in swampy

Qréns.

phenothiazine

Cattlc infected wviih ston intestingl rownd wornos
ecn shov the following dearession, woressive
loss in c.alition, ane lock of nppetite, - scuurs
usually of = aersistant nnturc wditlh £ludlld droppiags of a
derk colour. In chreonic ciuses, cnmeiation follows and
the calves Jdovelop a roujh coot, Rouad worms arc

treated by piving esttiv three doses of phenotiiazine
each yuar.

Roundvoras ar: treated with .

brucellosis
rinderpost

52,

+alves should be vaccinzted for and

Vaccinations. All heifers shoull be vaceinatued a
brucellosis (contagious abertion) before thcy are onc
year old. Vhea riaderpest is osresont thicy shoull be
inocul:ted agninst the dis ¢ when they ore nbout
eight aonths old. fThes. injections should be nade only
by a veterinary officer.

during their first year.

disease

Ticks.

Ticks transnit several sericus cuttle diseoses. Anong
thege are East Coast Fever, rede-wnter, anaylaonosis,
zhd hezrtwatir. Varicue measures suxh as ;ross burning
and cultivation of land have been reeomnended fer the
control ¢f ticks but their destruciion on the eattle by
the applicition of ehenicnl subscances is still th: nost
practical cnd effective metiwd. This ic usually
aciacived by lipping or spraying.

%‘icks arc dagerous to c.ttl. becnuse thoy con transait

a thena

Dipping is corricd out by noving cattle throush a tank
containing a water zulution 2f ehericals texic te ticks.
It is important thet the 2 Lo deuvp enough su that
cattle subnerge conpletely wien tihcy juwrp in.  Another
ortont coisileration is thnt the strongth ol the
dipping: solution must be naintadined at the pruper
streng

i,

The comnon ticthed of dealing with cattle ticks is to
4 _ the cattle cvery 5 to 7 daya.

b
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arscnic

55. For nzny years, ersvnic was the wuost connon netive
ingredinut of Mioping solutions. crsenteal solutions
wore very effective anl are still used vxtenaively oven
thouch they have sone disa’vanteozes. It is dshly toxice
s earc aust be used so the dipping solution dees nut
bocone ton streng ~nd wiaen the tank is cleaned it nust
be disposed o carefully te revent sollutivn of food
and watore ’ e

The most cormion chemiceal used in Jipping has been .

resistance

56, & further disacvaatage <f arceuie is that stredins of
ticks in ccrtain places developed o resistanco to
arsenic but the introcucticn of new synthctic insucticides)
sucl: as buenzene hexachloride, toxa: 1e and calordance
nave reduced the problem. It is rocomrended that bhe
type of chemical used de changed yeriedically to ruduce
the possibility of the Jevilopuwnt of resictant strodins
of ticks.

Son ticls have developed 2 ¢ . te coertaia dip
chenicals,

spray race

57. Insteal of dippin:, s.tic fartoers use o exttls spray
race. Cattle are drive.. throuch it mnd iasile they are
exnosel to ~ dense spray delivered wadcr prescures fron
a systeu ef specially . ¢l pipes. The used soroy
solution dr-ins tc o si1cll reserveir fron which it is
cireculated by & pwrs operated by o snall eagine or a
tractor.

Rother thon Qipping, tick contrzl camn also be acheived
Ly wse of ~n 8 T .

58, Oth.y nethods ~f tick cintrel inelude Lmad sprayiag

sprayin: and aand dressing. € ve satisfactory
dressing results whon esrric@ oul B an ox.oricnoed anl coinscicn-
tious operator but it is suierally inprnctable whore
large nunbers o7 sminels or. davelved.
Ticks can nlse be cuntrolled by hend il
hand .
59. Hand dressing involvoes tl plication ¢f dip
dond sreasy ¢ apounlds, such sed cagine oil tu cuntrol

ticks. It is comuonly uscd to cortrol cutbreaks of
disease in isolatul arcrs whers s rayin or 2i_ning
focilitier Jo not exdst. It is o tine-conswnds
tagk and not ceonenieal o the large scal. as a nornal
routine for tick cuutrol.

i dressing to control ‘ticks iz seldom uued.

fhe infornation in this unit is5 bused on VS widt 1021 of the
Vocoatiznzl sgricultur-l Service of the College of Apricultuce,
Univergity ~f Illinois. .
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RAISING DAIRY CALVES II

UEDERLINE ©iT CORRECT ANSUE LI
. 1. ‘- is the only fiaeral recessary to feed to calves receiving a

a norazl rotion.

ae. bonenccl

b, dicalciun slasphate

c. iodinc

d. phosphourous

ca &alt .

2., Calves do not need to be fed o vitemdn & supplument if they e

g, arc fod their nother's nilk .
b, arc out in the sun cvery day .
ce arc voccinated .
d. eat nlouty of ;rain '
¢, exorcise ot least an hour per day. ’ E

i

5. The beut souvrce of vitamin A for calves is .

8+ (TLTN STAGC : i
b. irraciated yeast . L. .
c. osilage ?
d. the sun

e. water

4, Younz calves shiould be prevented fron .

a. eatin; hoy

b. catin: sclt

c. getting cicrcise
d. goiny; outside

e, osuckin; cxch other’

5. Calves cxn be jermently narked for identification purposcs by any of the
following nuthods excent .

a. branling

b. cuttin:; narks in the hair
c. cartoss

de car tattoeoing

e« neck chnain with tay

6. Calves should be delornud to .

a. help preveat discase

b. increas: nilk production

¢, male then loolk better

d., mncke then nore corfortable

¢y reduce injurics to oticr animals

7. Dohorning oi youn_ calves ig conmunly done with .

a. caustic notash
bs a »air of scissors
o

¢, 2 picce of wvire
ds o plnclhers
e, o sav

P,T.0,




8.

10,

1M

12.

13.

a.
b,
Ce
d.
0.

Qs

Be

Ce
d.
c.

Qe
be
Ce
d.
-2

phenothiazing given three times p

-
be
Cse
d.
e,

Celves should be vaccinated for

0.
be
Cs
de
Oe

a.
b.
Ce
de
-2

Extra (nore than four) teats on o calfl

are on edvantage during milking

neans she will be a high milk producer

should b. 1loft undisturbed
should be removed
will causc mostltis

a bath

- Calvaes confined in pens

dry skinmill:z

rickets

their hair cut
tleir toes trimned

is ususlly tue resul®’ of” 37 upset diﬁcétivb' systen.

ancin

coamoL. scours’
Bast Coast Fever
pnewionia

whitc scourn

heartwater |
liver flules

rickets

roundworns
tryroonisis

snerda cad brucellosis

anerniz and Bast-Coast-Fever

brucollosis and rinderpest

Enot-Coast-Fever and rinderpest

rinderpest and

lice

liver flukes
pnouncnia

ticks
toetse

fliecs

anemia

or year gives adequate control of '

Ay -

or stanchions sofetimes nced

cduring their first yeoar.

Cattle are dirped or sprayed regularly to control L -

T T T
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BAISING DAIRY UCDIFERS oD BULL3S

This is a srogrammed instruction wnit on rmisin_ deiry heifers and bulls.

In this unit you arv to loarn:

1., the feeding of dairy heoifers, .
2. the housing of dairy heifoers,
3. broedin; an? freshening practices.
k. the feedins and coare of the youns dairy bull,
5. about the comnmon parasites arnd discases infecting dairy hedifers
and bulls,
Instructions

You arc nrovided with a progran and a coabination answer shect and nask
to cover the znswers.

1.

2.

3.

4,

Ploce the nask (znswer sh.ot) over the answer in a vay tiuat exposcs
one question (frarie) at o tinme.

Write your answer on the answer shoet.

Move the answer sheet dovm tc expuse the aext frooe and enswer to
the previous franc.

Should your zonswer bs wrong, write the cerrect answver above or
along side - do not erase your incorrect auswer.
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273

Sstinatin: weilis, Th

_ueizhs

If weifers and yowtrt bulls are to pumelt their ideal size
zal e~pacity os two-jrear-olds, they nust he fod and cared
for o they vill -rou ropilly and continuwously fron birth,
An averase daily | of G.b kilogrann for large dairy
breeds like Helstei wsian, 0.55 kilosrats for mediunm
Jdairy brevide sucl as noeys oad Ayrsidres, wd 0.45
kilogran for snoll 7 brecds lilke Jerseys is nccded to
neet the growth stuwdards ot 2 years of zge stovn in
Figure 1. (page 3)

& huifer of o large dairy breed chould weich at least
. Kkilogrons tefore bein; Lred.

1ts waisht of o deiry heifer or bull
can be fairly ;-.c’a:.rc.tcl:' estizate ' by neasuring the heart
sirth, if scales ore not available. The anisal should be
neasured whcn it is sto ny squarcly on All four lees ond
iz holdinz its hezd in o nornel position. The tape should
be dgrawm snugly cround the aninzlts body just behind the
front legs.  The wei ht for cach aeasurcuent nay be
obtained from Table 1. (paje 3) .

A calf that has o heart zirth measurerent of 150 centinctre

Hay

Feeding the
Dry Scrsin Free aceesc tou goed-gquality
Tixcd of icoune azy in racks or nangers is the wost
inportant part ef = dry s HI o Rev o for dzairy
Lkeifers. Good-quality coat sovrce of totol
Cinestaule nutriznts
and vitarins nceded Tor rapid growth. lHeifers ent about
1 kilorror of goud hay, or its cquivalent iun silage ond
otlier roushage, ench: day for about 40 kilograas of live-
weights
i

the
RrEeh))

at

l.msi: iunportant factor in feediny during the dryl :

Silage

Silage. Yearlin: heifers uay Le fed liberal acounts of
Coize or hoy-crop wilaje durin; the dry scnson. The
amounts to feed will Yo Jeternined souethat by the suphly
of silagein rilation to hay anl other avnilable rouchages.

noy be fed to hoifers over onc yenr old.

50

ely ou¢ kilegra of silage vach dey for each
at ic usunlly caough. For o
tain oitounts to 7 to § kilocrans per

najority &
day along with

hout one kilosran of silage
lograns of liveweight.

leifers nornnlly requir. -
each doy for or.

et

concentrates

I

tion to hay
1t to sunnly

Sone concentrites arc usually aceded in o
-l silage to jroperly balrnee tihe ration
enough nutricits for rapid grouth. T Ain necded in
the concentrote uixture doyends on the awount, and
quality of roughise catuite Feed w comeentrats amixture
cont.ining from 12 to 1h percent tetal protein with lesume
hay, 15 percent sith mixed hay, smd 18 percent with grass
hay. .

fedifors usually nee’ gone © in addition tu hay and
silnone dwrding the oy ¢ -

—

k
i

S0 e
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’ T . ‘{
. i 7, Ia general the swie cuncentrato nixture uged for the } . '_ i

- - rilking cows will b2 satisfactory for c~lves end uvifers &}

after they are 4 nwatlis of age. Sur-ested anouaty of
grain to fecd enclt day s~ccording o tie size of hedfers
~nG the quslity of roughage are given in Table. (page 3)

pCTI Y

v

ey

8. Feoding cn Posturc.

zasture Good pastur. i3 ite lowest-cost source of nutricnts for

grovwing leifers, deifers may be started gradually on

B pasture at 5 or 6 uenths of age, but thay should not be
exrected to denead ecuatirely on ynsturce until they arc

clost to o yeor of age.

gl
4
N
4

Heifers can not cbtein their tutal nutrient requircnents
. froz p . Wil alter they are a yeor old,

9, A pasturc near tiic burn witere young hedlors con be fed
Heifers oy in raclks ond sond supnlenentary srain zolie on 1deal
arrangenient for heifers uwnder onu year of aze. Yearling
keifers will nale satisfactory prouth on-aneellent nasture
witlout additionrl concintrates. Hicth quality wd season
pasture includes both tallesrowing lesutes ol [rasses
such as lucerne cad Luodes srasse. heifers need fully as 7
good pasture for rayid srowtl as uilkin:: cows do to - :
produce well.

H need ool quality pasturcs.
10. It is poor cconsi:y te put older heifers oub on poor N
groin pestures. When jood pasture iz aot available, sive
" heifers froe access to hzoy, nadze silage, or uny crop
silage in racks cor in Luks in the barnyard or sture,

Soue grain will =lso need to be fod, in aduvition to
suprlencntary roug! if »asturces are poor.

If pastures are poor, hay or othier roucha-ws and g 3
nust be fed.

) 11. Water. Heifers nocd plenty of clenn frosh water at all
water Tives. “Jater in the Dmstures is 2specially Acsirable . ca

If runnin; streans or surin.s are not avoilable, provide o
other sources of weter. iliifers -rame Lotter if watlcer is
. . avoilable at s1l times in the pesture then if tivy azve to
walk 2 long distance for it or arc wvatercd only once or

twice daily. -

Heifers nced plenty of clean froch at =1l tines. =

12. HMincrals Tioiforc on .asturc need frec nccess to sall,
SALEISC S z

salt anl eral nixture is often -lvizalle beeaus.

usunlly cre fed little or no srain, A _asture nd

. box with ~ raof to keen it dry iz ensily constructoed, :
Salt can be put in one side and : minorel mixture in the H
other. 3
Heifers on : asture necd free acceos to s . H

o &~y
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Figure 1. lUulfers that uwre well-grevm con be bred st the size and age chown.

Wedght (kilograns) ' .

e er

uo5 | } ; Tl
t

450 {3~
]
]

-1
|

Calye at these weishts

405
360
315
270

B e

{.wm—~Dreed yearlings at
these weights

225 I a A
1 Holsteins 335-380
180 Ayrshires 270-315
135 Jurseys 225-270
90 :
L . —— Holstein
5 | ; : 1 v+ s Ayrshire
[¢] S T ! <" « - Jorsey
Birth 2 4 6 8101214 108D 2 HHB 8D . -
fonths
Table 1., Istioting i sf Dodiry Coattle from Heart-Girth ileasurcncnts
T [}
Heart girta Hoart ~irtl §oied ht
centinetrcs kilos
66 434
69 462
71 432
74 500
76 : 519 .
79 49 135 - . 205 190 539
81 53 137 215 193 558
84 58 140 225 195 578
86 62 142 237 195 599
89 - 67 L 1hs 2h8 201 620
91 21 147 i 261 203 6ho
ol 26 150 | o2y 206 661
97 81 152 267 ! 208 632
99 86 15 391 i 211 702
102 Gh 157 315 i 213 723
104 101 160 pr i 216 74k
107 108 1563 345 | 218 765
109 116 163 360 222 785
112 124 160 376 224 306
114 132 170 592 227 827
117 149 1725 409 229 847
119 150 175 426 232 363

Table 2, Xilosr+wis of Concentrates to Feod Doiry lcifers

Livewei it of heifurs - Quality of rou;l::.;;e'

Good Fadir roor'*
135 kilopgross 2.3 . 2.7 3.2
180 kilo:x 1.8 2.7 3.6
225 kilo T4 2.7 4,0
270 kilegrons to 2 wonths before frughening .9 2.7 4.0
Last two munths before freshening 2.7 3.6 4.5

'g_o_n.'l. Liberal feceding of good-q ity, leafy, green ay thant was cut
cariy, wvith or without silrze. Usual or average quality hoy showing
some luss of coleus and luaves “Mu to lobe cuttins or weather damage;

Liike cut nnture hay or ury bailly

1 quality rouchage.

L net entirely soke up the deficiencies

ECSr VP




% to 5%

13.

1fers.

heifers is very officient from the lalour standpoint and
hae the advantage that reurhage can be sclf-fod in racls,
In fact, the cosential shelter requirenvynts, noanaely
protection fron wind and radin can be net with o low-cost
20le-type structure, Allow from 4% to 5% square metras
of {loor gpacc par head,

Heifers, kupt in pens, cach neid . to square
uetres of {lour spnce.

The pen or looge-stablin= ncthod of housing

size
age

1k,

The cciling stould B¢ at lenst two nmetres high, It is
bost to divide the stable into several uns so that
heifers of w sirdlar size zal woe can be wenncd off
together. Sixty cuntizetres of rack an? orodn-feeding
spuce are needed er Lead. A conbination feed alley aand
ganger between cvery two pens uckes a satisfactory
arrangesicnt.

Heifers should Le kept in' pens with others of sinilar
s anc g . .

exerclse

15.

Exercise Yard., . well-drzined exersise yard is necded
vith Lither‘?en stabling or whean the heifers are tied.
Hedfers that are allowed free access ta outdoor axercise
have better appetites, develep straichter and stronger
legs, and keep their fect worn down to normal shape.

It is also cosier to detect when they arce in leat.
Sunlight is cu additionzl source of witamin De

Heifers need daily outdoor ¢ .

weight

16.

Breedin: asl Freshening Practices.

Breesding. Thac sge o size b which heifers should be
bred are shown in Fijure 1., Fur exaaple, o larse breed
like Holstein-Fresian uicy be bred anytive after they
woigh 335 kilograns. Snell breeds like Jersey oay be
bred when they wdich 225 kilograns.

Heifers should be bred aftcr they have reached a certain
mininun v .

rainy

17.

Cows which freshen at the beginning of the riins produce
nore nilk thea do cows thot freshen durin-: the dry
season, Brceeding itust be plauned and coatrelled to
iasure thot freshing occurs durin’ the rains. It is
easier te brevd heifers for raiay season freshening than
it is to change the freshening cycle of older cows.

Cows should freshen durins the SORSCN .

freshening

=

Ereshening.  Tuo sonths before a hoifer is due to
frealion with lier first enlf, she should be placed with
the pilkiang herd so that she beeoues accustoned to the
otiier cows in the lterd and to the ailking routine.
Hendled in this munaer, she will be easier to trodin into
good milking hobits.

Heifers should join the rilkinz herd about two months
before I .

ERETEIEF w yagvria: vyt et

%3
st duiey

e ok beve Lreaien
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t19. At Blo smaw tine tho heifer aceds to be conditioned
ration ‘arounerly for frochenin Ununlly fron 2% to %% kilo wrans of
pfitting ceoncentratoratiin dn atditin to hish-yu:ldity hay or
' onature ore nesded te get hodfers dn the desired physical
' conditions
' Heifers need to recoive o voocicl p in order to be
i rroperly coniditionuidl for fresheaing.
| -
- 1
20, leifers arc liliuly to develop .lore congestion in tic udder
oiliinge . at freshening tise tinr oller crws. In wiusunlly severe
' cagun of uliler ceaggabi 7au asy need to tart aildking
hedfers few ae, . % befere tho; froszivi. Once
. ailkin iz started, heutver, it nuct Le cuutinued 2nd the
} udder complotely illzel oubt ~t ecch adldn o,
i If heifers . lcvelon uider coajestioxn, o nay be started
f before freshening, :
; L.
{ —
21. Z2raining to milk, fhe life-long milkin® habits of ~ cow

Dy othe s sae is troined to nilk
at her first feesihcnin-. Tho for chould be trected
vith hindacss mad geatleness at nilking tince

Heifers necd to Lo trained ton .

22. If nochdn. wilkin: i5 to L2 used, start the heifer out on
3 to &4 the nochine and troin her fer rapid nilkin . Massaje
the udder with o e eloth irung out of warm water to
stinwlate nilz let dovma Anply tus teat cups in about
onc-121f ninute. R ¢ the ch in 3 or 4 ¢
23 scon ag ths wider is nilked cut. Strip by na
never prolon:; hand strinpin;,
Milkin: Ly meidn. should take only nbout to
ninutes per cow, — =
>

Youns Driry Dull,

foeain:, carce, oad uonn jertent outlined

w0.ly to Jdairy bulls under six aonths of

ooty shou ovildence of mascwlinity sald
turity at absut six noaths of aje ad ghould then

roted from oaun heifers to »revent wnwinnted aatings.

Bull and hcifer calves should be sepyarated uvlen they ore
cbout aonths of asc.

>/

o=

Bulls

Fron this age on bulls tund to srow core rzpyidly thzn
hedfers and aeed slizhtly nore fued, esvecially concentrote
Host dairynen Jlike to scoe their future herd sires well
or AR rroperly velopud, su lileral focding of
growing; bulls is Jesirable.

B sitould Le ol well so they develo, sropurly.

T e

o
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6

Raks

RECR

As bulls approach- naturity, foed i kilogran of good-
quality hay or its equivalont and about % kilogran of
concentrates cach éay per 50 kilosraus of live weight
to paintain rood brouding condition.

Bulls nced Iilogrra«of hay end Rilocram of
concentrate per 50 kilograis of livercipht coch daye

ring

26,

pulls, cspecially ol the Duropean breeds, often bucone
dangerous zad hard to nandls. Taey can be casily
controlled if o~ ri is placed in the noso and then led
with a steff. ’ .

Bulls can best be controlled Lty a r in the nese.

one

27.

Bulle aiay be used for light broeddng service vien taey
are nbout o yeer of age. ILimit the yearling %all to

12 to 15 services the first yonr to wrevent the lznjer of
lower fertility later on. )

A bLull nay ve firsé used for brecding when it is
year olds

Bulls

28.

Tho use of & safcty stall ~nd brecdins rack for clder
bulls is hizhly cesirable and often niceusary. Thereiore,
it is o good idea Lo train a youag bul) tec use o breeding
sck and to house him ia o safety bull pea, There is no
such thinz as a gentle or safe bull.

B should sluays be weated ac dangerous aninels.

Internal |
parasites

29.

: B

E&iﬁ&iéﬂ BT 26 . ~1v2s -nd heifers arc subject te
infection witls itcs. Aninsds with o
heavy infestation of 2 nay show o seacral
unthrifty condition, = reurh hair coat, poor ajppctite,
1ogs of weijht, ond usuzlly - bloody Jiarrhec. Prcunoenia
often develonse

I P are hormful to cattle.

nenageacnt
sanitation

50.

survad of these warncites from one auducl to another is
Ly the ingestion of ezps or yowt:; purasites that conten-
iante the feud and beddin ;. Sone of the newer sulfa
druge uay be helpiul in treating certoin tyres of intest-
inal purasitus, but carcful panageacnt ond sanitation go
o lony way toward orevention.

Good 13 and s h:lp prevent infestation by
parasitcec.

P

L7
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pastures

31.

Large nunbers of calveg ceonfinud in sanll lots are often
hoavily infested, Youn;: e¢zlves often bucone infected in
Jasture or uxercise lots. screpation of enlves zad
heifers by ages is helrful. Also keeping ealves under
six montis of ase off 1)astur:. iz a cood jracticc.

Young ealves usuclly be co.n. 1nf¢ctcd with parpeites which
are picked up on 2

rowilvoras
flukes
tapeworns

32.

The eonmon worn narasites are broa dly classificed into
taree srouns:  rowudwsrns » flukes, -ai taseworms. Yoros
are v..ry connon in Tonznnia and onu rarely exaiines en

eninmal vhich toes not horbour st least o fow oecies.
They occur in nost sarts of th: body. “lorn norasites
do not nmultiply witiin dost saimel. Thuref.re the
nutbver of worns found i aningl is o direct result
of the nunber of un 3

Three groune of woras foun? 4in ecattle ares
Y y cnd t .

g

roundiroras

33.

Roundusras 1ivi in - iestive tract nre ressonsible
Tor groater losscs then ilose fauand in otler Irnng. A
nwrber of soneral prineiy plec apply to all tic gostroe-
intestinal worss, this grow of weras inclules guch
speeics ~3 o ro: vorn with 2 twiste! ~oocarance found
i2 the abopswi, alch produce nodulcs arc
found in th: lar;e Lo l(:l t‘u‘c -like worns are found in
the intestincs, .=t the .»looﬂ—suckin; hookwurus are found
ia the soall intestine,

ilany kinds of r - cen live in the oestive troct.

digestive
systen

34,

The life cycle of thesc woras Lave cert dn foatures in
comzons  The ~dult fexcles, living in the dicostive
syster of t r hosty l:y larz: nunbers of erss.  The
CEis renen the exterior ia the facoes and tlhun they aust
undergo further develonnent before biconi c2,able of
infectin: snother raimal. T fact that ooss require
sone time outside bho asst Lefore bSeconin s J.n.fcctlv‘ is
wost inportont in fornulatisn of cuntrol weasures.

Rowndworns lay their ¢;es in the d of the host.

Dryness

35.

After b»:.n: veided Ly the host, develepnent procecds
prov.ul«.d the tuierature, hunic availnavility of
ea are faveurable.  Scao are senczitive
<at thon oliicrs, but droness io wdoubtly
he nost lethiel factor to ».11.

is harafull to roundyorm eLES.

epgs, larvae

The hent anionl becones infect.d Dy o cting infective
esgs or lurvae in the feod or e t«.r. fjookwurits are also
capable of wtrating the iin. after \.nterln ;othe
body, tly i;srate around the bu‘y, but all spucics
eventually « =osdotm o ia the ststechoor intestines
taey grov te natwrity, netey and begin to lay o os.

Cattle ot infected itl. rowndverng by vodins their
[ or : .

T T e e e e et e

!
i



Roundworns

37,

The syotons of rounlworn infestnation varies with tihe
species of uarnsite. In genernl nest coses siwu o
yprosressive loss of condition with er without dizrrhoen,
«nd productive cfficicucy is ruducced. Lo tiw parasites
increcse, weizht is lest, the body loous its fat and
bopy structurcs becou. promiment, the flush beconcs
watery and suellings nay ap;car under the jaw nnd near
the brigket. Finally the aninal becoses ennciated and
g0 wesk it is wable to riscav v

R can causc the death of cattle.

Roundwvorns

38,

Generally, control mcaswres should bz dirccted tcwards
liniting the nunber of werns on aninal las by preventing
vwora eg3s or larvme to accumulate on the prounds ‘Jorms
are capable of producin; an cnorrous nuaver of ¢;7s so
that if infeeted aninals arc confined in siall yosturcs
it would becouw sv infeeted that tac enimals ket there
would eveatuelly dic from worn infestations.

eggs and larvae should not be nllowed to

uccu‘:ﬁatc on the Srouni.

roundworns

39.

Sinco nbout a mininun of three doys is roguired for
voided epes to Cevolop into infective larves, cattle
with heavy infestations of vorns cmn be rum it otaers
if they ~re moved to cleen ground uvery threc -nys.
Vith seavy stockinzy tio cittle should be movel to a new
pasture ot intervales of = few deys.

Rotationzl srozin is onc zcthod of ) control.

rested

The weather conditisns affect how long a nasture rust
be rosted bufore it is safe to use for groezing again.
“Then 1% is wet (a2 when tuere is no excucsively dease
stockin;; of cattle, pasturcs are usuzlly safe after
two to threo oontti Durin-~ the Cry ceason oaly two to
threc wocks is necuszsiry io reduce tiac infeetive larvee
to o safe lovel.

The wucather determines hew lonZ a sasture should be ¢
to reduce tue donger {rom roundworas.

anthelnintic

atioazl gresing ean azt be fully used to ceatral
ivnts arc nocescary.
itg are obtaiaud if

“hen ro
rowndworns anticlaintic
Maxizun bencfits fron
they ore azduirister.d wvier catile ore only lijatly
infeected arnlt when the Ler is Jdry so thcot the egss
and larvac on the gpround ar. sreatly reducad,

Rounduworns can be trented with a drucs.

pasture

42,

In worm humid areas Lt mny . be necessary to troat cattle
overy pix to ¢ight weeks. It is usually heat to rotate
the kind of dru; uscd zach time for better control,.
Anthelnintic druzs ia
carvun totrachloride & g
drugs are wsud it is very ioportaat tlat
ore treczted ot bhe sioac tine cad thon thoy should
goved imaediately to o clean pasturc.

After troecting cattle Iur rownlwsrna, ticy should be

noved b noglenn B,
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Flukes

435,

Fluwkes. TIluke infecticus ar. founr in 211 -~ninals in
tie tropics. AL the [lukos use snoils as interacdiste
hosts for the com lution af their lifc eyecles lust
fluke discases are ossocinte? uith nnrshy lnacus, lokes,
and riverc wherc sncils are found.

er. Gepenlent an snrils for part of their life

FE___.
cyclc.
Aw

water {

Liver flukes arc the woczt comnon kind and thuir control
anplies to othwr kinds -lso. The cggs are laild by adult
fluics livins in th. “ile ducts. These =gz out in the
facees and if $Loy rusch woter o metile orpmmism hatcles
out in about ten doyo. .

Fluke ¢ggs nust reach to hatch.

eating
drinking

15 o

hesv argjanisms find - snail en penetrate 1ts tisecues,

There it uultiplics asexurlly and about six wecks later
a sreat nuaber of orcani (cercaciac) waerge. These
orpganisns ar. very -ctiv. and swiy aroun! searcaing for
« placa, suck »s crass, on waich to oncyst. Cattlc are
infected Ly @tin: grasc or by drinking wates centaining
thes: orzanisns.

5 DY ¢ nenss ovr
sanlsns.

Cettle becono ii
[ uxter

nunber

46.

. effcet of flwies on the animal deponds on the number
of fluliws prusent mnd the siate of registance of the
sninnl, Gererally, infectel enttle losv conlition,
production irups iu the casc =f Cairy cows, zacnia
develops, mn! wateoy siedlings nay develop on the body.
Death ear cceur I severe infestationz of flukes.

The effect on =i aniul of flukes depends on the b
of porasites in the aniacl.

snails
snails
N ' anthelnintic

mon

47

148

S

Control of fluces cmi he 2ene in thres ways. The cattle —_4
can be kept r fron plncus where snoilo exist. The
nuaber of sncils may B¢ roeducod by troating infostod
water with coppuer sulphate, but thi., is very Jifiicult
anl t
method is te _[ive the aninals regular zathcliintice
treztnents of druzs such as cardbon totrachlorile or
hexachlorctuanc.

Control of flutes is by keepin. cattle away from & N
killing the s , or vy iiving a druns.

A wide varicty of toceworns ovcews in all
anin-is. Hust ol thoese in the adult stoje selden cause
serious digex in eattl.. fhe problem of importance is
that tapeworns wiich infeet oo use cattle as na Later-
rediste hogst.

TONEWOITIS o

Tosevorns are iupsrt-nt beeruse they can infeet n .

he sucils roburn s-on after tre . tuent. A third |
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10
49, Cattls Lecone infected by cating the to ¢u56 passed
beef 1in huwum faoce:. The cgpe develop intue cysts
5 to 12 uillimctres in Qi swter, Thoese eysts are found
in the nusele tissue of cattle. Man beevaes infeeted
by voting ripe eysts in impruperly coolcud bLulf.
Man cets infecte? by topevorus by eating laproperly
cooked .
! 50. ~oevcrn infestations arce counen in Tenasnda nad are
hunan responsible feor sreat losses throu:l conmdemmation or
suceicl treatuent of offccted coreasces. Ceontrol i
is largely - vessure of preventin<: humaas defacating on
aasture, aveiding tus usc of kb oonure nlogciTage on
tie dland, zad iasurd tast the peeple wio hondle the
cattls eat oro;.sly cooked ueat.
! Tarcuora infestations of eztili cza be prevented by
sreventin ecbtle £ ot contacting i foccos.
T - —
514 Voceination for brucellosis.
Bruccllosis
frucellosis, Bans's Jisease, or contasious aborticn in
cattle 15 o cestly ez crlves at g
birth, nany abortiasns, Lroeding ! cus lower nilk
production ars e result. Fortum-tely, brucillosis can
now be controlicd enl thas. losses reduccd.
'l is 2 serious eattl: disenst.
! -————— - — - ——
52. 4 progr.u of c:lf vaccin~tion eni blood testinr is
6 availelle du ot 1 ces. It io sdvisnbls to d
12 calves vwccinated Leiuven the cges of six -~ad
.
2

nonths. Thi vaccinntion iz not cenplate {4 everlastiny
protection Lut it i shly oreveative el oractical.
Usually =11 doiry eslves shoudd be vacciuntod ageinst
tiis Jisensi.

¢-lves shoul! be viccinntel fur brucellosis vhen they

cre beotweun and months of nje.
—_— —— i

The informaticn in thio undt 1

Dascd on VAS unit 1022 of tiw Vecational

Agricultursl Service of the Golicgc of ajrisulture, University of Illinsis.
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TEST

RAISING DAIRY IEIFIRS AND B‘U;LLS

WMIDERLINI 215 CORASCY AI'STER

1e

2.

3.

U

If ceoles arc not availablé, tac weight of a dairy heifer or bull may be
estingted by .

a. lifting the anipal

b. lockin; at the enimel

¢. necsuria; the leart pirth and comverting to kilozrans with o table
ds occsuring the lepgth and nultiplyin: by tiree

e. measuring the neck and couparin:; vith a table

The lowest-coct cource of anutrients for growing heifers is .

a. coacentrates
be hay
¢. unincrals

e, aater

Heifers nced water .

a. once cver, two days
b. once per Cry

ce tuwicoe por doy

da  thrce tines ser da

€. available at zll tipes

Heifers ean desend eutirely on pasture for their feed after they are
old.

a. ~onc month

b. threc uontis
cs siz nonths
d. one yecar

¢e two yecars

When heifers cre kept in nens, abeut
should tv2 allowe! for enclh heifer,

squars getres of floor space

a. 1
be 3
ce 5
d., 7
e. 10

Heifers usually need to be fed som in addition t. hay and sila‘e

durins the dry scason.

a. Yedling

b. concentratcs

c. dry mplure gross
d., strav

e, trve leaves

Heifers should bo bLred after they have reached a certain .

a.  age
b. dcily aoount of foed consunption
c. olze

de tioe of the year
e, weinht

*7
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8. Heifers sihould begin to be fed concentrates sbout before freshening.

ae 1 weck 3
b, 2 weeks :
c. 1 nezth

d. 1% nonths
0. 2 nontas

9, Itilking by machine sitould teke only about per cov,

A T

2. 1 ninute
be 3 uinutes
¢« 5 minutes
d. 10 uinutes . .
¢. 15 oinutes .

“ 0. Calves usually become infested with parasites which they get fron 0

a. concerntrates .
bs hay

c. inseets ) . :
d, otler auinals
e. pesturcs

11, are usrasites coumtonly found iz the cigestive tract of cattle.
a, flukes ‘
be lice i :
c. ticks t
d. teetsce flies - s
- e. worns 13
12. TFlukes ca: be controlled by keeping cattle away fron . . ;

a. cettle with fluiss
b. airty wasturces

c, rats
d, snoils
e. water
43. Tapewornc in cottle ar: inmportant Lecausc they . .

a. ecot tl.e food of cattle
- b, infect can .
c. kill cattle N
d. 1ive in the Lloed
o, rpake cattle sick

14, . is a sericus discuse of cattlc which can be prevented by
vaccinotion of thc cattle.

a2« Brucocellosis

b, Hastitis -
c. DRounlwerss

d. S1allpox

e, Tajpeworis .

15. Bulls can Lest “e cuntrollod by .

a. ocuttin_ off tiheir horns
. be  fecdin: goed Lay

c. puttin< o rin: in the nose
d, tyin~ a rope arcund the neck
a, tying the rear fect togetter

T p g toaea o
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TUMAINT SECOED;RY SCUOOL™

CARING FOR T 807 3D LITIER A% #,RROVING TIMG

Thic is o progrommed instruction unit on caring for the sov and litter
at farrowing tipc.

In this wnit you arc to learm:

1. the kinds of conmon farrcsuing units.

2. how the farrowing unit shoull be prepared.

3, how tho sow should be prepored for farrowing.

4, the carc that showld be given to the soa at farrowing time.
5. the carc little piys nued at farroviag tinc,

6. the speeiel carc needed by orphan pige ond large litters.

You arc provided with a »rogran and o conbination answer sheot and aask

Te

2.

3.

b,

to cover the ansuers.

Ploce the nask (answer sicet) over the snswer in a way that
exposes one quesidon (frame) =t a tinc.

"rite your answer on thu answer sheet.

Move thc ansuer sheet <down to expese the next frane and answer
to the previous frz:c.

Should your .mswer ba wrong, uritd the correct answer above or
alon; side - do not errsc your iicorrect answer.




Caring for the
Sow and Iitter
at Farrowing
Tiuo !
2
If you have not e
read the cover
page, do so now,
then procecd to
frane 1,
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1 . te

1. Prepurction of the Forrowing Unit. N ¢ t

farvowing unit The farrcowin; unit Vo a rarrowin; house, pen, or ctall. h B

Its uaii purpose is to lrovice clean, coafortcble guarters 13

~ for the sow and litter. . . §
The place wiera & sow gives Lirth to its youns is called ';

af u e . ET H

. . 3

- 3
¥

!

2. fTo Le confortable, the quarters should provide proncr i

farrowing unit ventilation, warmth, anl frocdon fren drafts, discases, ¥

parasites, and dust. nis in turn deannds tant the
construction be tisht enoush to rrevent arafts and
leaking of rain cad bo made of satericls that can be
thoroughly clenned ond disinfected before tle farrowing
BCIS0Ne

The { u nust be cleen and 4rye.

3, Ugin; farrowing stells ( ure 1). Farrowing stalls save
Farrowing stalls Zpacc anc hell oreveunt the sow fron crushing the pips.
hery they are practical, tiey are roeconmicnded over
farrowins pens with guard reilc. The stalls reduee

sonewlhiet the noed for ::ttem‘.iut_; gous at farrowing.

sre individual stalls ia vhich the ry
Bou6 ore placc. for forrowing.

Strap o
IXSoxdre Ty
300

Figure 1. Farrowins stalls save srace an' help prevent the sou fron B
cruaiing pigs. (Dimensions ary in milldne tres.) .

idma

et & e
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2

L, A good herdsian can &cve nore pigs by being present at
forrowing stalls farrowin;;, but mony ho sroduccrc who formerly 1"1ivad!
with the sows at farrowing tise, now plece the sows in
fzrroviag stalls to farrow unattended excepl for
routine chceks or cssictonee wvilen it is needed.

‘Sows need 1ittle atteution ot farrowing time if they
are in . . L

“

S« Sous in farrowin; stallis con be fed nnl wetered in the
outside ’ stall or czn be turned out twice o day to = pea ox
feedin: platform proviled with a svif-foeder and
autoustic waterer. Turning the sow out reduces the
gnount of labour nceded ror cleaning munurs out of the
farrowing stall crea, civer the sow exercise, ond is
wreferred over feclia? in the stall unless cquipment is
woll adapted for stnll fecding.

It is best tc fuzd the pow o the farrowing stall.

6. Use stalls that are about 75 centioctres wide ond 2 to 2%
rigs potres lons, the cizensions Zependin upon the sizec ond
condition of thc sous. The bottosm of the pertitions
should bHe about 30 centinctres off the flcor, so the
pigs con nove into a heatcd area betucen tlic stallse.

The =ain purposs <® farroving stalls is to prevent the
sow from crushing the little - ‘

7. Usiny farrowing pens. tthile farrowin : stalls are

gvard rails Sonerally recounealed over farrowing pens, there are
5till situations where the stalls nisht be iopractical.
“tacro this is true, the farrowing pen nay be the best
netiaod to usc. It should be at least 2 X &% netres for
Cilts and 2% X 2} metres for sows. The pen should be
cquippued with guard roils and ¢ heat source.

4 forrowing pen nceds to by equipped with to
protect the little 2igc.

8, Scrusbin; and disinfecting. Scveral days wefore the
in, seasor storts, or the sow is confiaed if
1dividuel houses, thoroughly serub and disinfeet
the farrouing unit. A thorough cleaning of tae pen or
P house will L. nuccssary belore scrubbing cxn be Zono
successfully, Clew: the pen by scraping ny dirt
or mznure on thc flocr an.. walls and sweeping it cut
as well as possitle.

disinfeocted

Th. farrowvins wnit nust Ye coapletely clezued ~nd &
before use.

9. Usc a stecan cluaner or a hijh pressure sproyer, if
sproayer wossible to cleau thc farroving unit. If ~ pouer
sprayer is usod, tis adlition of an alkaline dutereent
will help with the cleaning. .

A hijh prossure | is very useful in eleaning a
farrowing wnit.
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1yr

10.

The unit con also be serubbed with boilins lye water
(% kilosren of lyu to 140 1itres of water) an? a stiff
breon or brush. If lye is used, gojules ond rubber
Zloves should be worn to aveid getting coustic burna.

Boiling water is o good ddsinfectont for o farrcwing
unit.
SO

water

1.

Tith either syston of scerubbing, clean wntil all dirt
and forei:n materinl have beeon removed. Rinse the
elemaned surfaces with elean water to renove 2y sosp or
deterpent 56111 rencinine.

After zerubbing, the unit oust be rinsecd with clean

Funigation

12.

Fumizaticn. IS there has bein ony problen sdth scours
and “ouse in tisat cnoush, it is vise to funmirsate
befora farrowin: to kill the Jisense oronisns.
To fuzipgate a building, the following steys are
recemmended:

2+ Tightly secl zll Goors ~ad vizdows.
b. loisten the floor with wzter about 15 nminutes
before funt zztion,

F is a aethol of killing diseus: protfucing orgrnisns.

foraaldehyde
potassium
porann anate

c. Firure thc nwber of cubic netres of odr spoee
in th: building (length X width X heigat).

d¢. Tor wen 170 cubic metres of air &5,4CC, USsa
4,5 litres of foraaldelyde ca. 1 kilogren of
potassiua yernangonate.

e« Place the formaldchyde in two or three pans,
equally spaced down the contre of tiwe house.

The chernieals nectol for this fumigation arc
d .

24

1.

fo Divide the nctessiun permanganate, 2n) starting
at the baek of the house anl wovin v
drop the potoasiun eruan te iate the pans,
anl get out of the housv immeci-tely.

&+ Leave the builling, closcd for 24 Lours,

Lo After the 24-nour period, open the dours aznd
adr tho inside thorouglily.

The funipation gases cre alloved to remain in the house
for __ heurs.

apidly alons,f

idle

If possible lul the Tumizated housa stan® ille for a
weck before novin: in sgnin.,  Theee szaitotion
brecits felp to srevent the builiup of disessc.

The danger of discos. can be lescencd 17 the house is
left i for curtain periods an net used continuously,
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i

crushing

16.

Instzlling munrd roils or fenders. Guard ralle or

Fonacrs bu ueevent tow cow Iron cru ning vhe cdlgs

against the walls sxould be us.d in individunl houses

or farroving pens. I thea sut ol timbers 50nn X 100an
or larger: or pipe, slacud akout 20 centinmctres frou the
floor and 20 to 25 coatinmstren oud, from the

<

The purpose of guard rrils i to prevont the sow fron
the piges.

———e

20
20-25

17,

r.atoned to tae wnlls by such cethods
n- o they ein e noved up out of the
tonperarily sc bhat after o weck or

tuo they can ke rem-ved to allow additional floor spacc.
The metuod of fastenlnyg Lo the wall is of little ieportancd
as lorg as they - ro conptructed solidly cmough to stoad
the stress ond straiu they will roceive.

Phe roils ooy o
as nailing, k
vizy, or nailin.

Phe guard rails are put ahout cn swove the floor
and to __rnout from the wells.

bedding

8.

- sawdust, thict 1

ATter the house is thoroushly dry but Lefore
The oo ic noved im, bed it udth o sood absorbuat, such
as cut wheat strau, ahredded maize stover, leaves, or
1=y -ad will lic elose to the {loor.
46 o rule, if the weather isa't tuo severe, o very thin
eeverdng on the bare floor is oll that ic necsssorys

Tue floor of th. farrovin : housc should be covered with
gocd hoorbent .

30

1G.

Heatinz. In 6l weather sone kind of artificial henat
Thowi. be srovided for the piss. Puais be orovided by
-~ stove, lantern or electric le-ter in the lheuss, or by
a hected tub, brrrel, or box. at lamps are generally

i stalls. Aljust th. heat at tae floor
to ~bout 3C°C. ¥} at farroving tinc. This can be
reduced to 2290 (70°F) by ti wecks of pge and Jdiscon-
tinucd after % or 5 wecks.

o¢c. at farrowing tinme.

—

Piss nced = tomderature of

brooder

cotric pi: brooder (fisure 2)
ic o resd uens 5 heat if clectrd city is
cvailable., To o n pir brooder, build - sactition
across a corner of the Boussd Or pon, rbout 29 or 30
ecentinsbies sbove tio floor.

In farrewin; -

4n clectwric pig b ig . root means of vroviding
heat for piLis.

50

In tie brooder, & ~ hert lamp from sime Lype of

frt se She buln aad reflecter is hwack of the portitien
nd about 50 co wtres ntove the flocr. & 150 watt
bulb is sufficicat.

The clectric huat lemp showdd be hung centinotres
bove the floor.

Eerryrera rre

XY

e
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Figure 2. 4n clectric piy brosder.

hover

A hover, a platfur. :croes r cornsr of tho house about
30 centimotres nvove the floor, is suffickent if the
weativr is not teo culd. The low decilingh of the hover
Lelrs orevent drafts on the siss —a? glves then o Letter
chance t0 kuo: tlewselves tasa than 1f they arc huddled
tonothur, ot

Aplz

crovides suffieient warath for most oreas
of Tanz:aia. .

Stoves
korose

ne

lanterns

“here electricity iz not availcble, beat niny be supplied
in the house or ~un by o stove or keroscnoe lamtcern. The
fire hazard, rswever, is n reoblen and should bo taken
iuto censideratisa vefere using. .

anl way bo we.l as heat suurees waere
electricity is not available.

tub
borrel
bex

2u.

The usc of
ooy save nony nevborn pig
vettle of hot
bags or clotic

. heatel tub, berrod, or bex for the pigs
urins very ccld wenthers 4
<& bricks or seni, or warn

68 % saurce af heat.

In very cold weathor tie pigs pay be kept dn 2
y Or which is ket wars by heated

3
erials.

brecdi.

ng

25,

Preyvarction of Lhe Sow for Farrcwing.

Farrowng time iz - ecritical ceriwd in suine [reduction.
Phe breading dotos of the sows sruvide tiw inforantion
g¢ tint the ¢ 2 farrwwing con be cluscly furctolll and
oreparations &o¢ for the ~rrivel of the ples.

o

The b datee of sows nust be knowm so Lroparations
for Tarrouing con e cade.

warn s

021y
watoer

26.

Hfaghing. About nowvoek hefor. the cud of the ostation
aeriol, wash the sov with warn soapy water. Give
gpeeial stluation to tie udder ond tents to reacve any
dirt or f£ilth th ni:it be ha uring diseas? pgerns
or woril €555. 4 nild disinlcctrat ngplice ot this time
to rid the sou of lice ~nd nites 1o ~luo advisabdle.

Th. gowr shiould by wasihud with one week bufore

farrcvinge.
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27.

Put the sow in the cleznud farrowing wen or stall so
she will be con. accustome t3 thc new guarters., This
should tead to quiet hor ond ke her bLetter satisfied.
If ohic 1s tov nervous, brushing Ler doily is oa
effective way to quict ler.

A -
The sow should Y. .:ut into the farrcuing unit
woule before shic is to furrow.

quiot

28,

Koep the sow np quict ms 2tzsidle durins tids tine so
that if she necds elp in farrowding, she will not be
60 wild and ncrvous zn2 can be nare cosily opproacied.

It is inportont to keep the sow befory she farrows.

ration

29.

Ltaree days before farveuing ~nd cuntinuing tlrouch

Foedingp. Sows chould be fud a special ratin garting

lactation. wle is miven in the next frame. They |
ars oither sut for an hour, ..o enl niht, to !
n self-feelur contrimdn:; thc rrvion, or huve acceuss to
feod in n sanll seif feeder in the stalls.

Sows aced to be ful o specinl r starting days
before farroving and centinuinl until ihe wins are wesaed.

Self-f3d Dntion Jor Sous

TrEEes

Groua. sk
Soylbean o
St“li{:‘hic It Hincin, .
Ground 1:_n.stom, l.. 20 Dracin, gh. ,3%

1led azize, ke 1,550 Vitzmins

. Pantothenic acic, ca. 14

20

salt toling, .
5 10 Vitanin 2, nillion wnits 1 Ght

Vitauin p, ailliua wnits . b
Vitazin Bq2, ny. 135X

Antibiotics, m H ¢

bran

30.

If the gows are hanl foul, cut back the fead Ly about |
1 kilogran el 2dl a litre of whecot bren to co-ch sow's !
ration shen giw is put iato the farrowin:: house. If
thcy buen self-fed o mixee rotion, ald onc-fourth
whoat bron to it and haondefeol it.

"Thoet — 18 added to tho sow's r-tion before farrowing.

Another cltesns is ¢ mdx
ration fron the tiiic the sow
until a wveclk after ferrcwing.

3R

inl feed the followins
into the f-rrowing pen

300 kilos sround shelled azisze
300 kilos ground millst or ground rice
300 kilos =t bren
100 kilos \rylot sou suppleucnt
1,000 kilos

2l (lsl»;;), I, - 400  nivoflavin, cu. RTEN
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32.. Cowrof Lhe Sou at Farcouin:: Tinc, - A
farrow Tiheny tho gow iz ut £ farcow, tiere oie certoin
\

indications tl.at foretell the wrovable tine. The :
usucl signs cre roctlussavss snl -~ £illing of the udder :
and tentss  Thou sie begias carrying strav or arranging £

hor bed, siw nay be oxnccted to farrow within twelve N
hours. s 3
- Bestlessness, £illing of uldor and teats, nd carrying

strow are signs th-t 2 sou will soon .

33, If the sow has taken slonty of cxereisy, nas been properly]
farroving fody nnd is in o strous conlition, she will suldon nood
verthelens a close wuatceh
zintaincd. It iz important that o sow or

5 helpy pets it at the risht tinoe.

any ielp at forrouwinsg tine;
shoull Le
231t necdd

Sows shoull be wa tchel'closely at tinc.

34, If a pip lotges at the nelvic Lonus, it usually dice
* turned in 30 to 60 ainut.s, if it ins there ts or three
hours, the nmext i i

£ 1All e dead; anl if it -

lodes 24 Lours, the r. of tihc litter will linve X H
aerished, t is scex 1t continucd labour

is of ne aveil, th. pizs should be turned so thiat nornal ,
birta may result, o /

A =iz that lodees -t the
s3 it e~a be born.

nelvie hones -iust bo

breathe sull the pizs throu,
officer for ist-nce.
the newlorn
the envilopin:

shothe polvis cr ¢-1) & veterinary

tie sovw is farceud sist
vtz frev tioasse
" st .rt to breatie.

Lovbern pigs sonetiws need help ta stort to L .

36, If the nij i
N breathing negtrils are ecle-n of
its noutll and nostriles
caest. Sometime:n -
ar iutervals
¢ side of it will s
lon; os tic heart continues o
hopuless, Lut uis ¢l necs o
pig doesn't start broatliing Atidn o

t the nouth and
n blow into
: rub its i
aind legs at =
o peatly slopad

t it Yre-tlhin. As
at tio efforts arc not
slint if the
dnutes.

& pig needs to start within & few ninutes of birth
37. Tue insvinet to nurse zshoulld Lo sotisfied os soon after
nurse birth a5 possibles le-k 1dizs should be heluoe
The first -ilk of the nwtlar sets as a lsmuan
stipul-ting the fwictivas of dizustion an® b:dloin: to :
elindiaate the aecwiul £ the Mpgective tract. It
is bzlicved nlso the 1ily innunizes the pig
agoinegt certaia jora

Pipe siould Vedin to n as seon aftur birth as
poscible, 2

e .
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8

dry

38,

If the forrowins wnit ic cold, rul the slge dry with o
¢loth or burlap bag and k.cp then worne I on clectric
brooder or acat 1n i uped, put the pings under it
inucdiotely after t.n_ first nursinc.

Pigs chould be rubbed cfter birth if it iz ccld.
—— o

warn

otheridse they may be kept wara by placin - then in a
basket in which o bettle of warn uater has been placed,
or by wrapping them up wn taking taes inte o warn roon.
pon't under any eircuast nces let the pigs becone chilled.|

Pigs nust boe kept w .

farrowin:

Feedin~ the Sow cfter Forrowing Centinue to fved the
sov after E.-rrcuiuu Just <5 suc was fed Jreviols ic
farrowinc. iocn mentioncd in fr.nc 29 con be fed
wntid weonin: ti If tie sows ore hani-fed, continue
he ferrowin ration for a feu daoys and then retwrn to
full rejuler feed .ithin a weck to 10 days after
farrowing.

The sov neceds an adequate ration after f
to insure a zood sup;ly of milk for the nics.

navel

41,

Care of thy Little I
Soon altor tuv born, ¢ip the novel stub in o
stron; tiicture uf isdine soluticn (15 percent) or

uee otraight Lu_olts solution.

The of nuu born pics should be lisinfectod
innediately.

nocdle

k2,

The necdle tectl ar to
scrctines lons
benefit to the o
excessivelry,

aporavy tuaks of newborn pips are
They ore of very little
Lo removed if the pics fight

The n___ tecth of pizs may be removed if the pigs
fight orcessively

needlo

43,

If tie teeth Jde nol cut into the pighs weper 1lip, cut
the udder of the soir, cr luacercie ti. noges of other
oigs while tusselin; fer a ;lne. co nurse, it is Lost
not to clip thun. If tiuy du cause troudlo, cli; only
the tips with snicll wdpiers, Do carcful not te injure
the pguwis, as this jrovides .. souree of infection which
nay result in later lifiicultics.

i teeth shoull not Se cut unless they cause trouble.

-
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bull

Iy,

Bull nose, an enlarjed sore noct, is cauzud by {ilth-
horne bacteric which muy be prosent on unwashid sous or
in uncerubbed forriwin: guarters.  Dreatnent consists
of cleening the nosc ticroushly and paintiay it with
fodins. ‘7h.n the swellins coftens, it nny be lanced ond

waglhcd out with a dicinicctant.
LIRS
. B nese is cuused by Jirty farrcuing quarters.

Anonia

45,

Ancria often occurs in little pigs that are confined in
a pen off the rreun? ~nd rec.ive no feed other than the
pilk of the soit. The ¢ xternzl syaptens ere thunping
of the sides, paleness of the ckih, losc in flesh, ond
roughness of tle hair. Pigs so affected nay dic within
o fevr doys.

A is coused Ly a lack of ninerals in o pigts
ration.

Iron-dextrose

46,

anemiz cen be yrevented by any of four iffervnt weys:

a. 3By injectin,; iron-ceztrose in tiv hip nmuscle.
Follow the manufacturer!s rocennendation as to
size and nunber cf injections.

injections can prevent baby ois cacuiae

e

gopper
iron

b, 3y swabbin_ the scute udder cnee a dzy with ¢
saturated solution of copperas, node by cCissolving
% kilogran of copperas in 3% litres of Lot wataer.

¢s By treating cacl pig withk speeisl iron pills or
solutions. Thacy may bo obtained from veterinary
officers or forn sunsly Si0ps.

The use of ¢ and i sclutions is n~nother method
of preventing ancada in pigs.

&. By placin: sonc fresh sod in the pen 60 the pics
ern met to it. Thc 5 cen usually 5ot cnowsh iron
frem the dirt »n sol to preveat the deficicney.

The siopliest twthed of pruventiang Snby pig -neonin is to
place s in their pen.

Hypoglyreaic

49,

“tesk or chillod pi s sortines develop a conliten ealled
hypo slyrenis (baby pig @is.eose) bicnuse thedr blood
sugnr supply has boen Jdepleted.  Syuptons arc shivering,
dullnoss, sad o leck of Jlusire to nurge. They tend to
wander & frop the litter -l burrow unider the bedding.

it is » conliticn widich may develop when piss
Becone voak or cailled.

TR R N VIO R IV )
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suzar

50.

Hany of the offccted pigeMNde sdthin 2% hours after the
firct synptoms appcar. Somt of these ija will ruspond
to on uncor-tlie-slcin iajection of $ to 10 cc. of a
sterdle 10-40 jrcent - lucese solution, or to 1 to 2
poonoful of eugar syrup Jiluted with cacush uater taat
i1t con Le fod with a mpoon. If the pise reszond, treat
then every lour until thivy con nugse succesusfully.

dypoglyrenic eon sonciutus be treated by siving the
ples s uater.

tails

51.

sonetines the tmils of 1little plos bucowe sore at the
bage, dry up, anw slcujh off. T iz erused by o
bactorinsl condition usually ncsocintod with damp
bedeins; and infection in the pen.

The of pi_s sometines drop off bocause of on
infcetion causol by Jirty conditions.

cleenliness

52.

This condition con Lo wezted ~nd provented Ly suearing
the tails with vascline, 2¢ling clean dry bedling to
the pen, and lettin: in o5 nuch sunsiine ac rozsible,
Pigs on p;\.c»_tur- are seldon boticred. .

C is « najor focter in nreventing the infection
waich causcs plus! tails to drop off.

ocors

A
ol
.

Piss nust be narked for idemtification if zool sroduction
records are to b: painteined.  Tihe most preferred nethod
is tu cut = V-ghaped notclht in the oar with o syeeinl tool
or knife, The nuwaber of nutches am! their locution is
used in ncliing o oawabesr code.

Notching the of »iss is one way of narking thea
for ideatification,

5k,

large lltters to soell litters.e The 5o &
accept foster pim if you put all the pics to b 1o
with one souv to cther in tulk or box for zhuul an hour.
Pigs can be troasferred i one suw to ~nother uore
ea3ily in farrsuvin stalls taan in farrvwing pens.

cowr's nilk

Care of Larce Litters
If tiae littlc pizs LD oncllier sow, hand
fuad the erphanc wiole couv's uilik. Sone Jurumerc feed
the nilk witlh o bottls ~nl ternt, but nany srefer feeding
in a shinllow pan ri at frot the start,

An orphan ;4 should Lo fod ¢ n .

SUAETE WM IRAOP MM 1Y ¢ AT O HAreapy s S
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i

: 56, Jhen feeddn: in - pan, use cnourh nilk ¢ cover the
pan pizts nouth 1n its nose 4s i the bocton of the pan,
Push the pis's nos. into the nmille fur o € seconts.
Pais bathes the tungue aal tie pig cots scue nilk
whether it swants t. or not. i lessen or two »f this
Iind iz genarally =11 that is necesuary before tho g
will drink of its oun zccord. V'

Pigs con be fod nilk from nn open p .

| 57« Fe.d the plg cvery 3 er 4 uours for the first fou wocks.
3o0rh i Althosh good regults inwe boon obtrined by feuding pigs
3 tines o Gay richt from the Lecinning, it ds nunerally
better if they vo fed nore oftin at {irst.

At first, orplin jdcs shoull be fod every hours.

58, Nilk noy b: suppluonted dith groin, shellued nndzo,
ailk an? ground rrecn lucerne hay or pasture os sven as the

tue chenge acduilly, oad
5t ~5 the pics net used to the

«

pizs will eat th :
increase the ~nount os £

o

feed.
As pigs cet oller bic -~nount of should he
graduslly reduccd and groins and hay ralually incrensed.

[
~

This unit i5 bascd on the inforaction contained in VAS unit 1037
of the Vocat =1 Apriculturzl Service cf the College of Agriculture,

University o: Illincis.
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Forn ____| Date___
TEST -
CARIKG FOR THZ SO AilD LITTER AT FARMCTING TIME

UHDERLINE T:iZ CORRECT JIISWER

1. The nein reason for using guerd roils in a farrouinz pen is .

2. to kcep the pigs clean S
b. to kecp the pigs vern
¢. to kecp the sow fron stonding; up
d., to prevent tiw ~irs from being crusicd -
e. to protoct the farmer

2. A rcceumended aisinfectant for cleaning the farroving house before use is ____. !
a. boiling lyc water .
b. Dettol i B .
¢. formaldelhyde : ;
d. pure uxter e
e. wuoru sozpy water 1

3, Guard rails saould be placed cheut above the floor. ,

ne 2 continetres
b, 5 ceatinctres

c. 20 ecntinctres
d. 45 centinetres
éo 70 centinetres .
4. is ~ good bedding anterizl fur a farroving pen. !
i

a. Dry grass
bs TFresh grass
ce llaize cobs -

d. Maize stalks ¢
e, Soudust

5. The recormenced teoperature for newborn pigs is .
—

a. 20°C.
b. 259C.
c. 30°C. . : .
d. 35°.
e. h09C,
6. 56 onc gign that o sow is ahout to farrove .

a. Saliva dripping from the wouth
b, Teats £illing wAth nilk
c. Much drinking of water
d. Not cating .
e. Slecpiness -

7. A pir hover ic o structure .

a. for caring for orphan pisse

b. to feed pizs.

c. to Lkeen pigs wiorz.

d. to keep the sov whils farrovinC.

¢. for washin: the sow. -

8. The navel of pis aliouwld be so0on after birth.

a. burned

b, cut off

c. disinfucted

d. necasured

e. ticd with string




9. The box-like structure zbout 75 cuntinvtres wide ciad 2 to 2} metres long
‘

into which cows are put for farrowing is ealled = .
—

2. farrowin, house

b. farrovin; hover

c. farrowing nen

d. farrowing plotforn

0. farroving stall .
10. fThe yrocess of uwsing & soisonous gno to Kkill disense organisas in o
farrewing house is called .

e

ae. odring

be fuaipgation
- e. gassing

ds scrubbing

es woshing

[T P AVURORTS WY [N (TR RIADIT A Ll roe T e

© 41, A sow shoull be washed with worn soopy wster .

a. one day before farroving

b. one weck beford forrowing
¢. one nontu beferc f£arroviin E4
de while she is farrowins :
¢. one day ofter ferrowing 'k
I
12. is often ac?ed to a sow's ration just before ani during farrowing. {
a. Dry 5rass B
b. Linmestone it
c. HMalce cobs . s
d. Hater {
e. ‘theat bran Rk
13, During ferro.in 1ig that lolzes at the pelvic bonus of the sow . A

a., aluays dies
b, is not z prodlen
ce is ususlly ~ oale
d. should be left ot lcast 6 hours before turning
e. should be turned inpmediately
14, A ncu born pig noeds to begin nursing as soon after birth zo possible
because the first oilk .

NESERRESEY

a. contains antibiotics
b, helps prevant discase
¢. helps tun piy bersin broathiag -
d. 1is rich in hinercls
e. orevents bull nose
15. Onc of the casiest ways of nreventing baby pig anenia is to provide the
pigs with _ . .
2. couwts milk
b. fresh sod

c. hey
d. maize cobs
c. balt

16, Pigs zre usually snrked for identification purposcs by .

a. cutting notches in their ears
b, cutting their tails
¢. painting nuibers on tlheir sices
d. putting tars in their cars
e. ronoval aof certain tceth
17, An orphan piy m=y be fud as a substitute for his nother's ullk,
a, copleras
b. cowts nilk
¢. lucerne neal
de malze neal in water
6. o sugar solution

.
t
1
P
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TUMAINI SDCCIIDARY SCHOOL

DIGESTI I ZNIAALS
This is a pregrazaed instruction unit on Digestion in Aninals.
fn this unit you are to learn: . ,
1, The parte of the aoninzl dijestive systan.
2. The digestion thct occurs in the wouth.
J. The ¢igestion that ceeurs in the stonach.
4, The @iguction tazi vecurs in the sn=ll intostine.
5. .The digestlon that occurs in the larse intestine.
6. The role of .nzymes and bacteria in loostion.
7. §ou cbsorpticn of dizusted focadstuffs occurc.
Instructicns

You arc provide

to cover the anst

1a

2.

3.

) A,

s progcren mnt a combination answer cheet end nosk

Y Be

Place the nadk (anawer ghcat) over thc onswer in a2 way that
axposes one guesticn (frane) =t a tine.

qrite your snswer o the caswer sheet.

love the angwer sheet doun to cmpose tue next fren. and answer

to the previvus franc.

Should your =asues < 2ron;, fge tle c.rrect answer ausve or
alen; sidfe - &» pot cross your incorruct answor.

'y

.-

o —
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1, Dipesticn in sadimaly is the process of breokzing dovn

digestion ! feode into their various constitucnts ~na {oge into such
foras =5 coit be abserbel by the bloed ~ni uzed oy the - - .
cells.

Drecking dovn feels in aninals is called .

S

2. 1In general, tigestion iz _ccon;lrhcd vith the aid of
falee tecth, cazynes nydroc.&onc acid, bile, and the churning,
oquevzin :u:t:.on of muscles of the stonmach. -

Digestion takes place only in the stonoch - true or falze?

3, ilthourh ch(.-m'.".u of thc fecd and churning and ucezing
sq

enzynes the cheied=un Nass are guite nueassury ip tha Zigostion :
Process, enz, ym,s in genersl lo most of tac actug_l .
Aigestin:. :
: Hust digesticn is lane by » ; ’
* 7
| 4, @=Enzyzes, svch as thooe founs in saliva of the moutlh,
enzynes : geotric juiee, or integtinsl juice cf the snall
intc.st:.m. arce orpznic catolysts wich con brunit dowm
other organic cv'l“oun(‘.s without thensclves buing chenged
or usel ul.
Organic catalystc which aid dizustion are called . '
5, Each of the wnzyuss, L:owever, acte on only omc of tic ' '
nutrient nutrients; such as or.tedm, carbelydrates or fots.
! Ezch enzync can cct on only one kinl of .
| ————— ;
i |-
i P
—— — — — e b . ;

The digestive syston conzists f the ergrng of chewing H
dicestive systea and ¢ijesting of the feod, passti. «f the fued throurh |
tue .—mi.:.. bady. s the exeretion of the uniesurbod :
residue, i
pijestion bulics ploce in thy . '

s

e e e amemm s




7. Genernlly the sy
ocsopliasus or cenal ond the ace

gullct 2linentary eanal :zuth, ocsaphnsus, storach,
guull intectine stine. (Sev fifure 1.)
The ovusephagus or Tullet ic the tube-like Dassage fron
tihe neuth te the stonach.

iz concidercd only oo the alinentary
ry sro:ns of disestion. The

The connuects tho routh €o the "stunach.

gy

TR A I R B SR Yo s

-
e
Snall intestine | §
"
Frnereatic duct. ‘2
B
3ile Quet :
HE
o —— N i3
. ' 4
uaen llarynx oof. 0 {
R E ym gcngh £ Nt
(Ve . iy |E
A
e \t:j\) . B
R s S :
PR Ocsaphnius  “Tongue . N
2 ¢ : H '
Anus ——¢__ . ( Reticulum / ty
U »
. RS S: , (P .
Rectwa~" : B
~. -/ 02nsun :
Cascun sleninoun
H
3
Large N
iatestine s
Figure 1. The ligestive tract . © a rutinant, incluling the zouth, .
5 N N N . >
ocsozhanus, stono 121l intestine, and large intcegtine.
1
T
8. 7The staanch ¢f o aerss or * is pinilar in chape to !
Runinants that of 2 awaon.  The ol of ¢ hworse's stouach 4s
12 - 18 ittres 't 5f = =iz 6 - 9 litres. The b
stonach ci runing 5 or cud ch ns ~uinals (eattle and l .
sheep) is nuch 1 or than iunt ol nonrwiinnnts. i - .
are cul cacwin_ oninals. i N
} H
I +
9. Tho stonrcl of runinnnts is divided into four divisiens :
: \
4 as folle an, the reticulwa, the unasum, and H
ruen the ~bon firure 2.) The copacity of the H
roticulun enttlcts stonncn 105 to 140 litres in snell aninals aH
onasua ael 160 to 240 litrez in large aninals. :
abonasun H
Phe stoanch of o runinsnt hag divisions which :
are the ' s y and . H
9
*
i
[ 2
4
<
. §
‘ 3
4
z




.- v me gme e e o an e ce e e
3
Ruwten 804~ _
Yo~~~ Reticulun 5
Fyloris . - R 5%
o =T, // .
Abongsw %5 b “Onasun & .
Figure 2. The four divisiuns of » runinsnt stoazch are
as shaovmn.
10. fhe runen, wiich : ur about 80 merecent ol the copocit
runen of the stomcch, is viere roushojes are breken doun, and

essential vitanins aad proteins are synthesized by
nicro-orgonisus that live there,

The is vl largest division of a runinant
stonach.

sucll intestine

11.

B BRI

PPISERY R T M TS R

£3

The gaell intestine (wiwre zmosi dicestion is compluted
anc 2ost absirstion takes ylnee) is o lonsg folded tube
attached te tiw lower end of tiw stonnch. In cows it ic
ateut 40 uctres lon sl holde cbout 75 litrus; in sheep
it is cYout 24 uetres lon: oanl helds about 12 litros.

ust Q1

:stion :5 Lisce in the .

sacell iatestine

12,

Zhe large intestine ic attached to the lower end of the
sn2ll dintestine. It is larjer in disieter, but nuel .

shorter th-o the ginll inbesting. In the cow it iu sbout

10 actres loag r! Las o eesacity of 35 to 45 litres.
In sheep it iz about & dctres lons vith o capacity of
8 litres.

Durin; dijestion, feod posscs Ire the stonceh into

Ly
CHG -

nouth

13.

Tuere is
1
In nost an

zonie oninels
helps then to i)
cuttle, cven ticu-n

¢k or bay; ot the junction ef the

caccw: 13 ro ively spall, but in
orses onl rabtits it is larqe, Tds
ouats o rouslhases like

have winple stoanchs.

Digestion besins in tae il of aninels,

liver

10,

The liver procucen the bile, wiich ic storced in the rall
bladeer Lotur copticd dnte the upher mart of the
51211 intestine, o liver is the larsest gland in the
aizinnl body.

Sile s produced L, il .

Lie sunil dntesting callel $he caccwt.

13
¥
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15+ Thae paneruns, leeated zlon;: the upper Hart of the small
liver intestine, seeretes the pancrentic juice useld in the
oanereas digestion rocess iu the snall intest
B .

'
RRHTRAPTR TN Pty

P40 body ergens wuleh svercte digestive julces arc the
o 14

and the . “
. “ 3
K]
T
+
16. The accessory crions ¢f the Jdizestive system are the
tongue teeth, tonzue, salivary gplands, liver anl anereas. The
teeth . first throe are fownd ia the nouth, teeth are used

salivary clands for tearing up the fued, vl tho tensue cusists in
c oW ]

dirceting the food to the thrcat for swallowing,

- The N y and ar. fcund in

tiae mouth. . . b

17+ The szlivary cl-nlg; loerted wider o lowver Jjaw aad
saliva under tae cora, reluce tiw szliva used for digestion
in the mouth, . I

The salivery jlonds Lreduce .

18, Toe dizestive gyster of poultry is zimilar in drinciplc
poultry to that of otlicr maimnls anl yet las nony difforences
too. (Sev fijure 3, page 5,) One of the diffurcuces is
that foud - ¢s inte the cron for tenporary storz e g
. bufore rea n;; the stonae! Lere the foud is softened
by saliva that was suallos with the feod and Ly
secerotions from the erep well,

The cigestive aysten ol p . iz sorewhat aiifferent
from other nnincle

19. lmother lifference iec that nfter wassing throush the

- glzzard stonaeh, the faod cnters the sizzard oF nuscular stoinch.
Its walls cunsist of lar:;e, red, thick, pouerful iuscles .
end its lining L5 o thick horay cpiticliunm, The sizzard -
crusics fool rarticlig :m. sdxes then vith dizestive -
Juleecs of tiac¢ stcnncil.

The .. srinds food in the direstive wyrstun of ’ H

: the Cdckon,

thirl 3ilference iz tha. cliclens have ccea wiich are

ceca tuo blind Houches, whout 180 ceatimetrec long, atéached to
the g2:11 dntestine where it cnopties into the lur
intentines The functi n of the ceex is wnknomm. ey
are usually filled Aik suft, jasty, undigcsted food,

The ~r. o aadir of owuches whese function is
. wnlino.at. H
i .
1
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/’(.1_.——— Tongue .

RAEX

——- Opuning to trachea ..

| - |

G i
}I' Gullet
I - Spleen ‘

- ;
Small inbestine V. . T - Glundular Stonach !
T Goll bladder '

R
T ©ile duct

Cecun {

—

A Gdzzord

~ Pancreas

- Duodonal loop

‘ Figure 3. Tac =linentery tract of ~ chicken ie sfpilar to other animals.

21. & fourth differcuce is tlat zt th. conacction of the
cloacn lzrge datesédne b the ve:t is an enlarged portion called
the clozen. It carries nll fucal watericl fron the

large intestine, erss frem the oviduet, cnd urine fron

- -
cre elizdndted thr 1 the vent. .

Thae end oi thw alincatary canal in poultry bas a conmoon
aassage for faces, wrine, snl ezgs called tie .

22. The first step ol dijestion is tic Lrecking, cutting,

‘ - Chevrdng anl tearin: up of ehe feed Ly the cuoudiy; drocess in

{ the nout! dere tiac fecdstufic arc alse Lheroualy B
i ixed with saliva.

| .

l (3 .. 1s the first precess in dijestion. )

icte ir the cheviur wnd swallouing
mulates ehe perves f tzobte, -l in

iets in ruiination {ehewing of the cud).

‘ 23+ The galiva o
‘ soaliva DVrocLLeus, 5
‘ runinmnts oo

v

Feed iy adxed with whilc being chewed.




B

cnzyme

2k,

Saliva is slightly clkoline in reactien -ud in nost
aninals contrins the enzyae "salivery anylase! which
chanjes suae ubtarch to naltese or mall sugar, Salivary
aunylase acts oaly in ¢ slightly al%eline solution ond
ig cdestroyed Dy vven a wesk acid solution.

Saliva coutains an which digests souc starch.

R

Ruwinants

R
runination,

The rumincnts only -rtizlly chew tiavir fooud at {irst,

but later return it to the neuth for further chewing or
runination. About 7 or 8 hours of n ruiinantts day is

spent in Mchewins its cudv,

return food to the mouth in the process of

Gastric judce

26,

A8 soon o the uastieated, (chewed) fool enters the
stoaach, sastric juice, scercted by plands in the walls
of the stomnch, begins to flow.

is sceroted by lands in the

stonach walls.

acid

27.

Gastric juice contains 0.2-0.5 percent hydrochloric
acid, wiich when mixed witd the feeld stops all action
of the salivary anylasc.

Gastric julce is _ in reaction.

Pepsin

28,

Next the cnzymies in the gastric juice; pepsin, rennin,
and gostrie lipase, be dn to act on the food stuffs.
Pepsin acts on the rotcin of the fo.d -~nl Lresks then
dovm into protucscus and peptones.

P is an enzyne in jastric juice which acts on
protein.

Renin

29.

Rennin curdles the cuesin of nilk, thus preventing it
Tron passing on through undigested.

is not an enzyne.

B A s oy cwfin
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Voo .




Gasotric lipase

Gastric lipnse zcets on viulsificd fats and splits then
into ;lycerol and fatty 2cils. Hawever, most of the
fats going into the stonach are not cniulsified, so
gactric lipase dous very little in tie diccestion process.

dees 1ittle to fats in the stomach
becaus: they arc nostly not cmulsificd

.
oy s

snall intestine

3.

Svon after the nustiented feed enterc the stomach,

the muscular walls sct w: a churning, squeczing action.
The pushes the liquid portion of the feed on into the
snall intestine ~nd leaves the solic pordion in the
stomach for further acticn by the gastric juice.

Phe nuscles of the goncel walls cause the liguié in
the stoanch te pass into the .

Twsen

32,

The digestion in tie stosnch of runineont cnirals is

quite different froa thot of non-ruminants. L5 the

feed is swelloued Ly ruainants, the solid pnrt, which

is only parti=2lly chewcd, 2assvs into tie runen while

the liquid part prsses into the reticulun, on through the
ouasun, and into the abomasun or true stomaeih.

Solid fe.d swallowed by runincnts passes into the

Bacteris

33.

“hile in the rumen, the fued is thorourhly mixed and
partially brokca dewm by Lacterial asction and o slow
churning aoveacnt., This feed is later teoken back to
the mouth and rechewed.

help to br ‘down fecd in the ruoen.

nouth

3k

when it is swallowzd th: sccond time, it will go back to
the ruazen if it still isntt chewed thoroughly enough.

If it hes been thorougily chewed, it will pnss into the
reticuluws and on into tie oussws or =y ~ass directly
into the omasun from the oesophagus.

Feed passes froa the rumen to the for further

ciovAng.

btacteria

'35,

The baeterial action in the rumen rolenses considerable
carbor Jiexide and nethane gases. Thacse are uscless to
the cninal ond must be exeruted through the digestive
tract.

Gases npre formed by in the ruaen.

t7

-




Bloat

36.

If the gasus form faster thon they ean be removed from
the body, =5 happens suvmetines when an animal ecats a
large cnount of fresh grass or legumes, bie zninsl
bloats.

B is causcd by tee auch f2s forsing in the rumen.

reticulun

37.

The liquid =nd gouw of the fine particles of the feed
eccunulate in the reticulum befor: being passed into the

onasurt.

Sorc of the liquid portion of the fced from the

rcticulun is also usved to uoisten the

feed from the

rugen as it is returncld to the nouth- for rumination.

After being swnllcucd, liquid zoes first to the
in runinants.

138.

The omasun reccives its food from the runcn, reticulun,
or girectly from the ocscphegus. The latter ic usually
true only aftar the feed has gone boeck to the mouth for
rupination.

onasun

39.

The feed in the ouasunm is crusicd and ground by the
squuezing, rasping actlon of the horny nuscular walls,
The feed 15 ~lvays dry in tiis conmpartncat as the liquid
portion is squeczed out immediately ond forced into the
abomasun.

Feed in the is always 4ry.

abonasun

4o.

In tlic abonzsun the feed is mixed with gastric juiee,
and digestion, 1ained for the sinple-stomached

a5 exy

-animals, is carri.d on.

Digestion in the is sinilar to digustion in
the stomach of non-rulinonts.

Chyme

41.

after digestion in the oouth an® stonach, thy food
natericls are an acid, scaifluid, groy, pulpy aass when
they enter he small_iniestinc. Thiz focd nass is
called 'chyme',

c i the natevial which Dasscs from the stomach
into the small intestine. :

>/
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Y

pancreatic jaice
bile

intestinal juice

42. chyme ic mixod with three digestive julces soon after

leaving the stoaach. Thay are the panereatic juiee,
bile, and intestinel juice. Thes. are aliealine in
nature ond ioocdictely stop peptic digosticn, which
required an acid condition.

rite the nenes of the throe digestive juicos which nix
with the chyne after cvatering the snall intestine,

4

trypsin

pancreatic
anmylase

pancreatic
lipago

maltase

43,

Panereatic juicc, secrusted by the pancrias containg
the enzyaes trypain, pancreatic anylase, pancreatic
lipase, and small azounts of maltasc.

Pancreatic juice contains enzynes. They are
N , y ond .

anino acids

b,

Trypsin acts on the jroteins not broken up by pepsin

and breaks down some of thc Protoesis cond peptones to
peptids. Each of the protein coumpownds in the Jigestion
process is n progressively simpler combinatien of cnino
acis than the ones ahcod of it.

Proteins are broken Jown into by
enzyncs.

starch

45,

Ponercatic emylase changes the starch of he foed that
wes not acted on by salivary enylase to uzltosc. In
general the poncrentic anylase docs the groater share
of the dizestin: of starches because it is sresent in
a larger emount anl has o longer tiue to met than the
salivary nnylasc.

Pancrentic smylase changus to naltcse.

lipase

46,

Lipase breaka devm the fats of the foued ints fatty
acids and glycerol. Th: fatty acids then combine with
the alkaline salts of the panercatic Juice and bile to
forn goluble bile salts.

Frnts are broken down by the cozyne 1

naltase

47,

Haltase acts on the sujar aaltose cnd changes it into
a sinpler sugar, glucosc.

Maltose is changed to glucose by the cnzyoe .

T kR

ey

RN Y Ty Y

B Y A

L
:
1
*
+
v
]




s e Rt

T e im e ol e e e e

10

liver

48,

The 2ile is a yellowish-rreen, allinline, very bitter
liquid svercted by the liver aug sterc. in tie gall
bladder in all aninels wxeept the horse.

Bile 1s produced by tie .

bile

49,

Bile contains no cnzy: 3, but acts s5 2 solvent of fats
and fatty acids and pils in thuir dicestion and absorption
Its presvnce also inerenses the activity of the cnzyne,

lipase. :

Ho enzyucs are contained in B .

i
ercpsin
sucrase
nalteose
~ctace

50.

The intestinnl julece is scercted by sau2ll rlapds in the
valls of the upper and nidile part of the suall intestine.
It contains thu enzyues ercvpsin, sucrase, naltase, cnd
lectase.

Intestinal juiee contoing vnzyues.  They arce
1 4 y and .

Srepsin

51,

Erepsin finis breaking down the proteosis and peptoncs
produced by the actiun of wepsin 1 trypsing inte amine
aciitss It is in o auelr larzer qu=ntity in tl intestinzl
Juice than in the pancreatic juice.

o] is t

e fin:l enzyme that acts on rrotcins,

enzyues

52,

Sucrase, naltos:, =nd lactnse 21l sct on vorious sterchies
and sugars, breakin them dvun to the siuple sugars,
glucose and galactose.

Sucrasc, naltace, <nd lactase are .

large intestine

Althoush mosnt of the digestion ic done Ly tihe timc the
fewd is througzh the snall intestine, there is always o
certain mumount of wnldipguested and unabsorbed raterial
passing into tie larse i:testine, The vnzynes of the
siall dintestine continue their action for awhile in the
larze intestine,

Host dipestion occuwrs Lufore feed reaches the
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54, Much digestion in the large intestine, cspeeinlly of
bacterie . crude fibre and the wndigested proteins is carried on
by bacterinl actien. Tais creates nany zZases which
give the facces their offenwive odor.

——

Digestien in the larpe intestine ig aided by .

55, The reaeining undigested, ungbsorbed fuecd azterials, .
Faeces remains of the dijestive juiees, living and dead .
bacteria, =nd dead cells from the walls of the digestive :
tract are passed out as facces of the aniaal.

F arc the waste products of the digestion processs :

PP Y WY PN LT P R TIPSR TIVER § SIVEN S/ SR S

. 56. sbsorption is tli process by waieh the dirested foodstuffd
absorption ara token inte the bleod and lymph streans for distribu-
tion to the body cclls e~unil tissues.

Digested fool passus into the blood and lyaph by
a - > 7

o=

.

57. Most of the dizestcd food aterials arc abssrbed from

small intestine the soall iatcostine ant the remainder from the large
intestine. . . - B
Most absorption tates nlace in the . '
- - 58. The walls of thae suall intestine arc lincd with a larze !
Villi nunber of small coine - or club-siinpud projections, called :

villi. Zoclh villus cont s a lynph veoscl and a .
nctwerk of Llood capillarics. ) .

v _ Mne ths inside of the omnll intestine. .

1

59, The digested proteins (anino-acids), starchus and sugars '

liver i (clucose, fructuse, ond salactose), and crude fibre i
] (short cucined fatty acics) arc absorbed Dy the bLlood . .

copillarics, passed through the liver, =nd into the ‘

genoral circulation of the Llood. i

A11 digested food absurbed by the bloud prsees through §

the 1 . . . !

— i
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60. The digested fats (seaps =nd rlycorol) erc reconbined
lyaphatic into fats again ano arc dsorbed into the lymph vesce 1s, .
systen corricd in the lyspaatic systea, and capticd inte the

ecirculatory systum through the thoracic duct in tuc lowor

part of the neck.

The

cf dbsorptlon to Lnu blood systum.

carrics dirested fats fron the place

snall intestine

61. Tater anl dissolved mineral matter ere absvrb.d into

thc ‘Dlood stresmt throush the villi.

The villi arc locntoed in the

larpge intestine

62. Absorntion from the lerge intostine is nade directly

into the blood struaa in ezpilliarics in the walls.

Lbsorpticn dees noc tike

slace throush villi in the

r7

PR

Table 1. Sumﬂury of Di‘esti“n Process
Orgen Diﬁostive Jui.ce Enzyme Action
Mouth Sgliva Salivary aaylase Chenges soue starch
- to maltos. or malt
suzar
Stomach Gastric juice Hydroci:loric acid  Stops salivary

$arll intestine

Puiercatic juice

Bile

Intestinal juice

This unit is bLesod on the
inforuntion contiined in VAS

unit 4026 of i
nf Aoy Lnlv. 2

Vvi§ of thu Calle

Pepsin

Zionndn
Gastrie lipase

Tryasin

Paucreatic

ancr.atic lipase

Trepsin

Mnltasc

Sucrasce

Lactase

amjlasor

anylazse action

chanpes scac prot:ins
to proteosis and
peptenes

curds the casein of nilk

splits sonu fats into -

glysercl and {ntty
aclds
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Hane : Forn
Date

TEST
DIGESTION I AliIMLLS
OHDERLIME THE CORRECT AISTER : .

e in eniools is the process of bresking down feeds inte forms
Which con e used by the body cclls. .

a. abscrption
b. di_cstion
ce. mastication
d. rumination
e, salivation

2. The otoanch cf a runinant is divided into divisions.

ae one
b, two
c. three
d. four
a. five
3. The __ oakes up about 80 ncrc.nt of a runinant's stooach.

o« abonnsun
be daccun

c. cilagud

d, roticulwn
0. Tumecn

k, Host direstion is conpleted and nest absorption takes place in
the .

a. coccun

b. large intestinc
c. oosophasus

d. soall intestine
e. sctonmach

S. Digestion takes place in the .

a. alimcntary canal
b. .circulatorylsy-ton
ce gullet

d, ldver

€. i SP(W'\

6. Micro-crgmnisnts that live in the rugen synthcesize cnd
. (Choose tuv enzwers)

n. carbohydratos
. be fats

c. miaerals

d, proteins

e. vitwmiins

7. 1In poultry, the _ erughes food porticlsn and mixern tien with
digestive juices ol biw stouach,

[. caccud
b. crop

¢c. pullot
d., ;izzord
a. liver




10.

11.

12,

14,

pisestion beydns in the .

a. derge intestine .
be mouth &
c. oOCB8OPRAAZUS

d., euzll intestine

e, stomach

in general do most of the actual digesting.

a. Bacteria

b, Enzynes

¢e Gastric juices

d. Pancreatic juices
@. Salivary juices

(Choose two

The alimentary canal includes the and the .

answerss.)

a. goll bladder

b., 1liver

c¢» mouth .
d. pancreas ’ T
e. stomnch

The three (igestive juices; ) y ond are
wcd with the food in tiw sa~ll intestinc. {choose three answers.}

a. bile

b. gostric julee

¢. hydrochloric acid

d. intestincl juice

¢. pancreatic juice

£. soliva

Digestion of crude fibre and undigested oroteins ic carricd out by
in the large intestine.

a. bacteria

b. bile

c. enzyncs

d. gpastric juice

e¢. pancreatic juice

1iel the cisested foodstuffs arc token

is the process by wi
Tnto the blocd system for Qistribution to the body cclls.

a. abgerption

b. digestion

co diffusion

d. dissolution

¢. maostication

The walls of the suall intestine arc lined with a large aunber of
saoll cone or club-shaped nrujections called .

a. caeca
b, cnzyaes

¢. glonds
d. nodules
e. villl c

L
!
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TUMAINI SECOMDARY SCHOOL ©

ANIHAL WUTRITION

mhis is a progranmed instruction und.t on animel nutrition.
In this unit you arc to learn:
4. the noin conposition of plants and aninels.
2. the nutritional requirenments of animals.
3., tho differcnt groips 5f animsl nutricnts and their need
by animals.
4, sone practical rulec of thunb for feedinp ldvestock.
5. the Pecarscen Sguare Hethod of finding the proportion or percentage
of two (or morc) fecds wiich, when mixed together, will furnish
a desired peroent protein.
7
Instructions
You are provided with a progran ond a conbination answer sheet and nasl

to cover the answers.

1e

2.

3.

b,

Pince tite mask (answer ghect) over the enswer in a way that
exvoses one question (frame) at a time.

<rite your suswer on the answer sheet.

Move the answer shect down to expcse the naxt frame and anewor
to the prcvious frame.

Should yowr answer be wrong, write the corrcct answer above or
along side - do not erase your incorrcct answer,

N

i
T
2
.




Aninal Nutrition

If you have not
read the cover

—Cut-

pagu, do sSo now, ;_

then procced te g

frane 1. ‘f'

Nane Forn
1. 16.

1.
12.

13.

k.
15.

17

18.
19.
20.
21,
22,
235.
24,

25.

26.

27.
28.
29,
30.
3.
32.

33,

3h,

35. -

36,

38,

39.

40,

41,
42,
43,
b,
45,

i
e {
’l:/

O T T PTG T I ¥ (P N TR PR OET SRR R A AT § SRS v eetd nuvive”

T

-t

F oA R et

1oy



Anina) nutrition,
continued .
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Forn

46, to
b7, - -

43, t9
49, to

50.

51.

55.

56.
57
58.
59.
60.
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1
H . .
i 1. Plants ant animals nre comyisud of (1) water, (2) organic
Tater nattor, and (3) nineral natter or ash. “Organit natter is
carbsdhydrates conzosed of cnrbon uaited witi. hydregen Loy anidy,
(organic natter) in seie eoses, nitrosen wnd other ci Se
ash Mineral uatter is neitber anin:l nor vejgvtable; it is an
inorpanic honogencous substance.
Plants and animals cro conpused of s
, &nd . ~
* 2, Ceorbohydrates acle up zbout three-fourtus of all the dry
patter in sl:nts, and tiey oro the chief source of cnergy
and heat for sninzls. Carbohydrates are cocposed of
ecarbon, hydrugen, nnd oxnygei.
Corbvohydrates foru about of all dry aatter
in plents.
3, plents and aninzls ar: composced of (1 )
1) wnter (2) vand (3 .-
(2) carbohylivztep
(3) winerzl
natter or
ash -
4, pnio~1 nutriticnsl requircoents ar. nost convendently
carbohydrates spoien of as resuwirczents for nodn nce, greth,
nsy uruaucti:o_xl. .nd reproduc
.. ara the chicf source of heat and
! 5, fo sustain 1ifc with no loss or gnin of weight requives
maintain sufficicnt feed to 2 the aninn
6. In zddition to a maintentuce ration, an wndnal requires
growth cdcitional feed to put on weight aud iucrease in nuscle
anl boene,
This is called =~ 3 requirenent.

i
w.x».m&ml
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2
7. TIncreased fat depnsition is obtaincd by saticfylng a
fattoning requirensnt for f .
o
8. The nutrivnts to provide nille and wool rr2 callad the
production requircncnts for ) .
g, The required feed nutriiats needed fer za aninal to
reproduction aroduce youn are calluld requirenents for T .
10. Tua: nutricnt requircmeats are classified by the functiens
naintenance of N N '
growth ) ana Lt
production
fottening
reprocduction
.
11. A nutrient is .ny ctnpound or Lroup ¢f compounds having
no siailer cheuiictl conmpunition that ~ics iu the suppert
of life.
Is naize o nutrieat?
42. A ceupound or growp of conpounds havin ; similar chendeal
nutrient corposition thrt aids in ths nuy-ort of life is called

a -
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:
13y The different sroups of nutrients nrc carbohyirates, ) :
carbohydratces proteius, fntg, '.:incr_.\_li,. and vitaning, - -1
protoines S
fats Copy these. 3
minercls
vitanins
X

14, Carbohydratces are the starches, cellulose, cnd surars.
carbohydrates i 4]
melie up H of all dry untter of plants. s

15. Feeds hi b in carbehiydr~tec ore the greins and thodr
carbohydrates by-products such a- a y vats, barley, wivat nollerds,
. and whett bran, and the fibre pertions of rou lizges.

Thege srodins .nd tiedir by-preducts arce hizh in

*7
16, Ths different ;reups of nutricats are '
carbohydrates ’ ' T, end
fats . N
minerals T
vitoains
proteins
17+ Protecins are cowroun’c nde upn of cnino neids. Proteins
protein are particul-rly icvportant nutricats aceded for ~rowth,
Compounds radzs u,. of ~wine acids and impert:mt for p
growth ~ro ot o
The kinl ond quality ol protein is fully -s izportant as -
the arount.
18, The cemnon protein supplements are soybean acal,
protein cottongucd meal, linsced aeal, tankage, ncat an? bone
scrops, fislnezl and dried skiomille. A1l commen fucds
cantain soms but not te the cxt:int that those
listed kers do. N
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A

amino acids
R

19.

Proteiis nre very complex substonces, nade up of 24 or
nore different anino acids. In the digestion wf food the
proteins zr¢ oplit irnto these wiino zelds which aré
absorbLed froa the dijustive systen and cater the blood
strocn. ‘.

are the cenponent parts of yratedn.

AU

fats

20.

Pats in the formsof esters of fatty zeids and glycerol
sre the high-cpoergy cunpounds of feeds. They arc zlso
the corrders of nany of tle vitmmins present in feeds.

arc the high-cnergy conpeuncds of feeds.

blood strean

21,

Minersls are the ninjor :lencnts of bones ~nd teeth ond a
vital port of aanin tiscues, organs, and the body's
onzyne syston, oo well os the soft tissues ond the fludds
of the body.
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