
THE VISITOR 
Devoted to the Interest of Agricultural Education tn 

Minnesota Schools 

VOL. IX January, 1922 No.5 

LABORATORY INSTRUCTION IN 
VOCATIONAL AGRICULTURE 

Laboratory work in vocational agri
culture has been supposed to have 
some mysterious, inherent virtue. The 
fact that certain lessons have been 
taught by the laho~atory method . has 
been thought sufficient; no questions 
were asked as to whether the lessons 
were worth teaching or whether a 
more effective method might be used. 

We are now coming to believe that 
the laboratory method is desirable if 
it will accomplish our aims and if t_he 
character of the laboratory exercise 
conforms to certain requirements. It 
is the purpose of this article to. discuss 
the aims of laboratory work 111 voca
tional agriculture, its relations to other 
methods of teaching, and some of its 
common defects. From a discussion 
of the defects certain requirements of 
a good labora'tory exercise will be de
veloped. 

The laboratory exercises most com
monly found in courses in vocational 
agriculture may be classified under 
three heads as to aim: (I) Exercises 
for observation and study of speci
mens (2) exercises for teaching of 
skills (3) exercises for the applicatio!l 
of principles. Exercises for experi
mentation and appreciation are rela
tively unimportant. The following are 
examples of exercises which represent 
each of the three aims: 

r. Observation and study of speci
mens.-A study of the breeds of hogs, 
the identification of ·legume seeds, the 
nomenclature of the parts of a hen. 
Studies of types and varieties of plants, 
breeds of animals and studies of the 
structure of plants and animals are 
usually of this type. 

2. Development of skills. Running 
an incubator, setting out cabbage 
plants, repairing a broken tug on a 
harness. There are two important 
groups of skills which concern labo
ratory exercises (I) skills like spray
ing potatoes, or butchering hogs which 
are ordinarily learned on the farm but 
which might be learned in a school 
exercise and (2) skills like testing ex
ercises, i.e., testing eggs for fertility, 

testing soils for acidity, and testing 
milk for fat content, which may be as 
well or better learned in the school 
laboratory. 

3. The application of . pri!lciples:
Culling a poultry flock, JUdgmg d<!-Iry 
catt le, selecting seed corn. Exercises 
of this type may be presented to stu
dents before the principles have been 
developed, i.e .. they may serve as con
tent from which principles arc devel
oped in a following class period. Or 
the principles may be developed dur
ing a recitation and applied in a lab
oratory exercise. These principle? are 
derived from the successful expenence 
of farmers or from established ex
perimental work. 

Teachers of agriculture are not al
ways clear as to what is the aim of a 
given laboratory exercise. If the aim 
is clear in the mind of the teacher, it is 
a guide to him in his procedure. ·For 
example, if the aim is observation and 
study of the kinds of clover seed, he 
will wish to provide for as many dif
ferent kinds of observation and study 
as possible so that the students m.ay 
associate red clover, for example, With 
a drawing, a view through the micro
scope, a verbal or written description, 
and the outstanding features as ex
pressed in a key. If the aim is de
velopment of skill, it is important for 
the teacher to analyze the skills into 
their elements and to check each stu
dent closely to insure mastery of them. 
If for example, he is teaching the 
m~king of a bowline knot, he should 
require each student to perform each 
step in making this knot while he ob
SPrves and directs, drilling them as 
thoroughly as the time allows. If the 
aim is application of principles, the big 
job of the teacher is to make certain 
that the students see the relation be
tween the principles and the laboratory 
exercise. If, for example, a boy se
lects seed corn but does not grasp the 
reasons for selecting accordnig to a 
certain procedure, the most valuable 
part of the exercise is lost. 

Relation of Laboratory Method to 
Other Methods of Instruction 

The methods of instruction most fre-
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quently used in vocational agriculture 
are the recitation and the demonstra
tion. In selecting which method we 
shall use in teaching a given lesson, 
we must first have clearly in mind 
what the lesso n ought to accomplish. 
These three methods of teaching are 
tools, each to be used where it is more 
effective than the others. For those 
parts of a lesson which apply principles 
to objects, procedures or data, observe 
and study specimens and develop 
skills, the laboratory method is appro
priate. We should use the laboratory 
method at any point in the develop
ment of a lesson where it will serve 
better than other methods. We should 
discontinue its use whenever another 
method is more effective. 

The various methods of teaching 
supplement each other. More than 
one is usually necessary to accomplish 
the aims of a lesson. It is therefore 
e\·ident that if certain periods are set 
aside for laboratory work, such an ar
rangement interferes with the attain
ment of the aims in two ways. First, 
the correlation between the recitation 
and the laboratory exercise tends to 
become very loose. In some of our 
colleges, separate periods are desig
nated for laboratory work and a spe
cial instructor is placed in charge. The 
result is the equivalent of two separate 
courses under one name; the connec
tion between laboratory work and the 
rest of the course is conspicuous by its 
absence. This lack of correlation is 
especially serious in the case of labora
tory exercises which aim to apply prin
ciples. Second, the procedure in ac-

complishing the aim of a lesson is in
terfered with. The laboratory method 
s-hould be used at the point where 
there is need for it; the order of pro
cedure should not be determined by 
the arbitrary fixing of laboratory 
periods. 

The correct selection of methods and 
th e proper relations between methods 
arc more likely to occur if the courses 
of s tudy in vocational agriculture are 
organized on a problem basis. By or
ganization on a problem basis is meant 
the division of a subject like potatoes, 
for example, into the prob lems of plant
ing, selection of variety, cu ltivating, 
spraying, and others. As an illustration 
of th e selection of methods and their 
relation within a problem, let us con
sider the problem of soil acidity. 

Problem-Correcting Soil Acidity 

Aim-To teach students how to deal 
with acid soils. 
I. Indications of acidity. Field exer

cise. The aim is to observe and 
study acid and non-acid fields, with 
special reference to the plants found 
in each. 

2. Causes of acidity. Recitation. 
3. Measuring acidity. Demonstration 

followed by laboratory exercises to 
develop skill in the making of the 
Truog test. 

4. Forms of lime. Laboratory exer
cise for observ::.tion and study of 
forms. 

s. Methods of applying lime. Recita
tion. 

7. Amount of the forms of lime to 
apply to a given field . Problems to 
be worked out by the class to ap
ply principles. 

The numbers 1-7 do not indicate 
class periods but rather steps in ac
complishing the aim. These are sub
aims, the attainmmt of which will ac
complish the aim. The methods se
lected are those considered most ef
fective. The solution of a problem by 
the class constantly held in mind by 
the teacher guides him in selecting the 
methods and in determining their 
relations to each other. The effect of 
regular fixed laboratory periods on 
this order of procedure, would, it is 
evident, be unfortunate. 

Requirements of Good Laboratory 
Exercise 

Poorly conducted laboratory exer
cises are just as worthless as poorly 
conducted recitations or demonstra
tions . The defects commonly ob-
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served in laboratory exercises are not 
taken as seriously as those found in 
recitat,ions, possibly because of the 
above mentioned feeling that labora
tory work has a certain virtue irre
spective of how it is conducted. The 
following are defects frequently ob
served in laboratory exercises. From 
another point of view the corrections 
of these defects constitute desirable re-

. quirements of a laboratory exercise. 
I. The laboratory method often 

wastes time. The wastes occur from 
two causes m.ost commonly (1) be
cause the laboratory material is not 
in readiness and the class must wait 
while teacher or students procure it. 
Careful preparation and foresight on 
the part of the teacher largely elimi
nate this waste. (2) The student is 
commonly required to make out his 
own laboratory outline during the 
period devoted to the laboratory exer
cise. In some cases the determination 
of the form of bntline has an educa
tional value and the tim e spent by the 
class in making it is justitied. Often 
th e teacher should have prepared th e 
outline to be used. These defects sug
gest the first requirement of a good 
laboratory exercise. No laboratory 
exercise should be given merely be
cause the teacher has no time to pre
pare another exercise. Laboratory ex
erc:ses require careful planning and 
preparation. 

2. It is not enough to hand a stu
dent some material and give him oral 
or written directions, and then tell 
him to proceed. It is as important 
for the student to have a definite aim 
as for the teacher. T 1 the need for 
the exercise which he is to perform 
has not developed at the starting of 
the exercise, i.e., during a previous 
class period, it should be developed 
before the class begins the laboratory 
exercise. At the beginning of a lab
oratory exercise, the class should have 
perceived why the exercise is to be 
given and what it is to accomplish. 

3. The teacher commonly gives too 
much or too littl e help during a lab
oratory exercise. He is not supposed 
to do the thinking for the class. Many 
of the questions asked by students 
during a laboratory exercise should 
not be answered directly. Students 
should sometimes be referred to speci
mens, principles previously developed, 
or other sources. Often they should 
be asked a question in return which 
will suggest a possible way out of the 
difficulty. Some questions the teacher 
may decline to answer in any way. 
The teacher should not go to the 
other extreme and decline to give any 

help whatever. The teacher should 
help the student enough to stimulate, 
encow-age and prevent serious mis
takes; he should not relieve him from 
the necessity of thought and effort by 
helping too much. 

4· A laboratory exercise is not 
"busy work." The teacher should not 
feel that he may relax when the class 
starts work on laboratory material. 
Laboratory work is individual work, 
it requires a maximum of activity on 
the part of the teacher rather than a 
minimum. The teacher should aim 
to keep an eye on the methods and 
progress of each student. 

s. It is doubtful whether exercises 
which require elaborate and intricate 
apparatus should be performed by 
each pupil. For example, some of the 
exercises in soil technology are of this 
sort but fortunately their popularity is 
on the wane in secondary schools. The 
intricacy of the apparatus overshad
ows the essential points which it is 
sought to bring out. ~uch exercises 
might better be given as demonstra
tions in which the students may take 
part. The aim is more likely to be 
accomplished in this way and much 
tim e is saved. The teaching of skills 
in manipulating apparatus which are 
not required in the successful practice 
of the farming vocations has no place 
in laboratory exercises in vocational 
agriculture. 

6. Teachers of agriculture have 
often assumed that ski lls included in 
laboratory exercises should be learned 
by the students through a process of 
trial and error. The fact that a lab
oratory exercise inc! udes practice in 
these ski ll s is no guarantee that stu
dents will learn to perform them in 
the right way and in the shortest pos
sible time. For exal)lple, it is not 
enough to assign a class to setting out 
cabbage plants with little or no super
vision. The teacher should analyze 
skills into their elements or steps and 
teach each boy the skill adequately 
and in the shortest possible time. 

7. As laboratory work is individual 
work, it frequent ly happens that cer
tain students complete their laboratory 
work before others. It is advisable 
to keep these individuals occupied in 
order to avoid undesirable outlets of 
activity. Moreover, those students 
who are capable of extra work should 
have the opportunity for it. This pre
sents a problem which challenges the 
resourcefulness of the teacher. In 
planning a laboratory exercise extra 
work should be planned for students 
of exceptional ability. · 

8. The most serious weakness com-
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monly observed in laboratory exer
cises is the failure to follow them to 
their conclusions. The filling out of a 
descriptive outline for varieties of 
wheat, for example, is not the end but 
only the beginning of a laboratory ex
ercise. Such an exercise is not satis
factorily concluded until the teacher 
has discussed, summarized, and ap
plied the results of observations. For 
example, what are the points of dif
ference between the varieties, are the 
students able to identify unlabeled 
specimens, why was each variety in
clndcd in the exercise. which variety 
from the description is best adapted 
locally? The practice of stopping at 
the filling out of a descriptive outline 
is similar to the practice of a fruit 
grower, who prunes, fertilizes, and 
sprays and then does not pick the rip
ened fruit. The laboratory exercise 
should be pushed to its conclusion, 
appl ied and summarized. 

F. W. L. 

BOOKS FOR TEACHERS OF 
AGRICULTURE 

The question often arises as to 
whether the branches of vocational 
education other than agricultural edu-

cation are worthy of study by the 
teacher of agriculture. Exponents of 
agricultural education have been un
friendly to the transplanting of moth
ods and practices to agriculture from 
other branches of vocational educa
tion; in fact they have been unduly 
sensitive on this point. While there 
is some reason for this attitude, com
plete neglect of the progress being 

·made in other branches of vocational 
education is not justified. 

Vocational Education, by David 
Snedden (The Macmillan Company) 
discusses vocational education as a 
whole, centering the discussion on cer
tain problems of particular importance 
at this stage in 1ts development. In 
addition there <tre ,pecial chapters on 
agricultural, commercial, industrial, 
homemaking, and professional educa
tion. 

Efficient Marketing for Agriculture, 
by Theodore Macklin (The Macmilian 
Company), discusses marketing from 
the point of view of the common inter
ests of farmer, consumer, and middic
man. At the end of each chapter is a 
list of selected readings. 

R EFERENCES OF VALUE L FARM SHOP WORK 
Agricultural \ Vood \\'o rking Roehl. Bruce Publishing Company, Milwaukee. 
Farm W ood Work, Ro'ehl. Bruce Publi shing Company, Milwaukee. 
Barnes• Repairing Roehl. Bruce Publishing Company. Milwaukee. 
Farm Shop \Vork, Drace & Mayne. Am erican Dook Co., New York. 
Shor> Projects, Burton. Ginn & Co., Chicago. 
Problems in Farm Woodwork. Blar khurn . M anna! .Arts Press, Peoria, Ill. 
Farm Blacksmithing. Drew. Webb Publishing Co., St. Paul. 
Farm Structures, Ekblow. Macmillan Co., New York. 
Equipment for Farm and Farmstead, Ramsower. Ginn & Co., Chicago. 
Concrete Con"truction for Rural Commurd+i,..-:. Seafnn. :McGraw Hill Book Co., Tnc. New York. 
Agricultural Drawing, French & Ives. M cGraw Hill Book Co., Inc., New York. ' 
Rope Work, Roehl. Bruce Pub. Co., Milwaukee. 

BULLETINS 
Use of Paint on the Farm . Farmers· Bulletin 474-
Poultry House Construction. Farmers' Bulletin 574· 
Practical and Inexpensive Poultry Appliances. Colorado Experiment Station Circular 142. 
Care and Repair of Farm Implements . Farmers' Bulletin 947. 
\.are and Repair of Farm Implements. Farmers' Bulletin IOJ6. 
Repair of Farm Equipment. Farmers' Bulletin 347· 
Use of Rope on the Farm. Ohio Agricultural Extension Bulletin 5· 
Farm Shop Work in the Auricultural Curriculum. Agricul tural Teachers' Bulletin, Volume 9, 

S•ate Board of Education Albany. N. Y. 
Farm Mechanics in Utah High School. Utah State Board for Vocational Education, Salt Lake City 
Farm Shop Work in P ennsvlvania. Special B"llelin I. State College, Pa. 
Minor Articles of Farm Equipment. Farmers' Bulletin 816. 
Fundamentals of Reinforced Concrete Design. Portland Cement Association, Chicago . 
Concrete on H og Farm. Portland Cem'!nt Association, Chicago. 
Concrete Fence Posts. Portland Cement Association, Chicago. 
How to Make and Use Concrete. Portland Cement Association, Chicago. 
Farm H ome Conveniences. Farmers' Bulletin 997. 
The Farm Shop. Kansas Circular 16. 
Farm Building Plans. Wisconsin Extension Circular 104. 
Use of ConcretP on the Farm. Farmers' Bulletin 461. 
!log Houses. Farmers' Bulletin 434· 
Movable Hog Houses. United States Department of Agriculture Circular 102. 
How to Make a Hog Crate. United Stales Department of Agriculture Bulletin 46. 
Self-feeder for Hogs. Farmers' Bulletin 906. 
Simple Hog Breedmg Crate. Farmers' Bulletin 966. 
Rope and Its Use on the Farm. Minnesota Agricultural Experiment Station Bulletin 136. 
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