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T HE TEACHING OF SKILLS 

The teacher of agriculture in his su
pervised farm practice activities, during 
field trips and sometimes in the class
room has occasion to teach farm skills. 
The e occasions will be more numerous 
in the future than in the past. Teachers 
of agriculture have assumed to a greater 
extent than is justified that the farm boy 
is master of farm skills. The present 
tendency is to determine the essential 
farm skills and to check the boy's ex
perience against these with a view to 
giving him training in the skills which he 
lacks. 

If a person repeats a certain movement 
many times he will eventually acquire a 
ski ll. There is a best method of doing 
any act that requires ski ll. By best meth
od we mean that method which allows 
the doer the maximum effectiveness with 
the most economical expenditure of ef
fort. A person who uses such a method 
has acquired good form. Good form may 
suggest such skills as pole vaulting, hur
dling, swimming the crawl stroke. There 
is good form for farm skills just as for 
all other skills. If the above person is 
left to his own devices to develop skill he 
is likely to waste much time and effort 
and it is not certain that he will acquire 
good form. 

Is it sufficient to give the boy an op
portunity to do the thing we wish him 
to learn to do? Or must we develop a 
technique for teaching farm skills? It 
will be assumed here that such a tech
nique is desirable in order to teach good 
form with a maximum waste of time and 
effort. 

No studies have been made to determine 
how farm skills should be taught. The 
conclusions given here are from ex
perimental studies of tl;e acquis itio_n. of 
such ski lls as ball tossmg, typewntmg, 
and telegraphy. These studies 0hav~ a 
limited value because, as Parker pomts 
out most of them deal with undirected 
or ~ninstructed learning and consequently 
throw no light on the various forms of 
instruction. 

Trial and Error Learning 
We commonly think of trial and error 

learning as related to animals and young 

chi ldren. However, it exists in the learn
ing of adults and especially in connection 
with skills. In the finer adjustments of 
a skill, trial and error is the essential 
means of learning. The basis of learning 
skills is what the learner docs. The sug
gestions and directions of other persons 
are only supplementary. One noteworthy 
characteristic of trial and error learning 
is that new adaptations and acquisitions 
come when the learner is unaware of them 
and usually when he is making a high 
degree of effort. 

Individuals vary in the number and 
different kinds of responses. An indi
vidual who makes a large number of 
trials and attempts a wide range of move
ments is obviously more likely to come 
upon useful adaptations and movements 
than one who makes a smaller number 
and range of trials. 

It may seem that the teacher's main 
duty in connection with trial and error 
learning is to expose the learner to the 
various manipulative experiences. There 
are, however, three additional functions 
which he may fulfill. The first is that 
the teacher keep the learner's interest at a 
high pitch so that he will make a large 
number of desirable new adaptations and 
acquisitions. To take a simple example 
such as th(l setting of cabbage plants, the 
boy may become interested thru competi
tive trials or thru the setting of standards. 
He will consequently practice more than 
he otherwise would and develop desir
able skillful and time saving movements. 

Secondly, we find that thru imitation in 
the early stages of learning a skill, the 
learner is able to decrease the number of 
useless trials. Setting a pattern and dem
onstrating good form give the learner 
something to aim at and imitate. If . the 
learner is learning to file a rip saw, the 
teacher should show him a rip saw well 
filed and by demonstration indicate good 
form in filing a saw. 

Third, there are conditions under which 
suggestions and directions to the learner 
may effectively supplement his efforts. In 
general. verbal analysis of the skill pre
sented by the teacher to the learner is 
undesirable. The learner is more likely 
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to be distracted by the analysis of the 
movements of a skill than helped by it. 
In the acquisition of ski ll , the learner 
does not naturally analyze what he learns. 
I [ you ask a farmer to analyze his move
ments in loading hay, it is quite probable 
that at first he will not be able to do 
it. He does not analyze his movements 
until he has occasion to show or tell 
someone else. Judd' brings out the char
acteristic lack of analysis in learning a 
ski ll. He points out that the rise of a 
skill such as riding a bicycle is accom
pli shed by a mass of sensations. Certain 
sensations like the feel of the handlebars 
and the sight of the road ahead gradually 
come to the consciousness of the learner. 
The rest of the content of consciousness 
is an unanalyzed mass of feeling. Later 
the paths of the nervous system w_ill be
come organized so that the learn~r IS able 
to ride with confidence and satisfactiOn. 
But the learner wi ll not know the details 
of this adjustment. He has achieved the 
result without analyzing the process of 
adjustment. In fac_t, ~he mo:e su~cess~ul 
a given movement m mcreasmg h1s skill, 
the less motive there is to analyze the 
situation. He is more likely to give hi> 
attention to movements which have been 
so unsuccessful as to cause difficulty. Be
cause of the possible distraction of a 
verbal analysis by the teacher and the 
common absence of analysis in the mind 
of the learner we may conclud~ that the 
teacher should direct the attentiOn of the 
learner to the object to be achieved rather 
than the movements to be made. 

However certain incorrect movements 
characteristically occur in the learning of 
some skills. In such situations it may be 
justifiable by suggestion and direction to 
call the attention of the learner to that 
movement if the learner makes it incor
rectly. 

The question sometimes arises at t?is 
point as to whether the movement wh1ch 
the learner makes incorrectly should be 

drilled upon separate from the other 
movements comprising the ski ll. Parker• 
says that, as a rule, training upon ele
mentary movements as they occur in com
plex acts is superior to isolated training 
upon elementary movements. He state> 
that sometimes elementary movements 
which cause difficulty may be studied sep
arately a short time and then worked 
back into the whole. 

The teacher should bear in mind one 
further principle to follow in giving sug
gestion and direction. It is that th< 
movements of a skill which are to be 
retained should be brought to the learner's 
attention rather than those that are to be 
eliminated. In other words, it is better 
to tell the learner what movements to 
make rather than what movements to 
avoid. 
The Plateau in the Learning Curve 

The learner develops ski ll quite rapidly 
during the early stages of the learning 
process. The increase in ski ll may be 
shown in graph form with the number of 
trials plotted along the base line and the 
measures showing degree of skill plotted 
along an upright line. The learning curve 
is a line which connects the points 
showing degree of skill of each trial. 
The learning curve at first shows a rise 
fo llowed by a plateau. Plateaus are 
places in the learning curve where the 
learner seems to be marking time or 
makes a drop. The learn ing curve ex
tends approximately parallel to the base. 
Periods of no progress, or plateaus tend 
to occur in the learning of any skill. 

There has been a diversity of opinion 
among investigators as to the cause of 
the plateau. The causes cl~imed _are of 
interest to the person teachmg sktlls be
cause they indicate the difficulties to be 
overcome in the acquisition of skill. To 
appreciate the signiftcan_ce of these cat~ses, 
it is necessary to consider the meanmgs 
of (r) automatization and (2) dissocia
tion. 

In the development of a ski ll, when a 
response to a stimulus occurs repeatedly 
there is less and less demand on the at
tentive processes. The attentive processes 
are set free for other purposes. Autom
atization has taken place. The boy who 
is milking for the first time finds that 
milking requires all his attention. After 
a period of milking practice he finds that 
he does not have to pay attention to the 
process of milking but his attention is 
freed in large part. Bryan and Harter1 

concluded that during the period of the 
plateau the lower order habits were be
coming automatized and th_at whe~ the 
attention was left free to g1ve to htgher 
order habits a rise in the learning curve 
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occurred. Swift' and also Book' con
clude that automatization of both low and 
high order habits is taking place through
out the length of the learning curve. 

Learning a skill consists not only in the 
forming of new habits but also involves 
the breaking up of old ones. Richardson" 
says that in the acquisition of skill the 
most important function of habits is to 
allow themselves to be broken up, thus 
serving as raw material for higher forms 
of habit. Swift' says that mental plas
ticity which consists in a certain readiness 
for discharging worthless associations and 
habits is correlated with intelligence. 
Bryan and Harter' point out that most 
telegraph operators continue to use the 
raw material of what would make for 
skill if their old habits could be disso
ciated and reassociated into more efficient 
work. Dissociation is that process which 
results in the breaking up of habits so 
that their more useful elements may be 
re-combined into high order habits. It 
occurs more readily in the case of younger 
persons and in the early stages of the 
learning curve. 

With these statements concerning au
tomatization and dissociation in mind, we 
can consider some of the ascribed causes 
of the plateau in the learning curve. 
Bryan and Harter' conclude that the pla
teau is due to automatization of lower 
order habits. When these are automa
tized the attentive processes will be 
turned to higher order habits and the 
curve will rise from the plateau. 

Swift' states that the plateau is clue to 
waning interest. He also states that the 
plateau may indicate the physiological 
limit of poor form. A new adaptation re
sulting in improved form will result in a 
rise in the curve. 

Book' says a plateau is caused by hin
dering associations. In describing the oc
currence of plateaus he says, "Many 
hindering associations were developed in 
all stages of the learning. At certain 
definite stages these interferences became 
so numerous and troublesome that the 
learners had to give almost their entire 
thought and attention to avoiding and 
overcoming them." The learning curve 
does not rise from the plateau until dis
sociation and reassociation into higher or
der habits have occurred. 

The activities of the teacher in helping 
the learner to ove.rcome the obstacles to 
the rise of the learning curve are of three 
kinds. First, the teacher may motivate 
the learner. The greatest interest of the 
learner occurs at the first rise of the 
curve and after he has become expert. 
There is a period between these points 
when the learner is likely to lose interest. 
The function of the teacher is to see that 

the student has an interest which holds 
him at the frontier of achievement where 
new adaptations arc laid hold of. One 
method of keeping up the interest of the 
learner is to keep him in touch with the 
progress he is making. 

Second, the teacher may watch for new 
adaptations remembering that an improve
ment in form may bring about a rise in 
the learning curve. As stated by Bryan 
and Harter,' new adaptations arc most 
likely to occur during periods of intense 
effort. Swift' points out that effort may 
be too intense. Unless intense effort is 
successful effort it will not result in in
creased skill. 

The teacher, in the third place, may see 
that the practice periods arc favorable to 
learning. The learner should practice 
with enjoyment. Negatively, Book' found 
that practice when learners were tired and 
nervous was injurious because it made 
conditions favorable for forming wrong 
habits of hand and mind. There must 
be a certain amount of relearning of ski ll 
each clay. The learners require a period 
of relearning or warming up before they 
should be extended to the limit of their 
skill. 

In general, the teacher's technique 
should (I) result in a large number and 
range of trials by the learner and at the 
same time reduce the wasteful and un
necessary movements and ( 2) make it 
possible for the learner to overcome 
ennui, interferences, and to remove the 
limits set by defective form. Under (I) 
he will motivate, set up patterns and 
models of good form and under certain 
conditions make suggestions and direct 
the learner. Under (2) he again will 
motivate the learner at the stage of learn
ing where the learner is likely to lose 
interest, he will watch carefully for new 
adaptations so that form may be im
proved, and he will arrange time and 
other conditions of practice so as to keep 
up the zest of the learner and avoid in
terference of habits. 
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MEASURING THE RESULTS OF 
EVENING SCHOOL IN

STRUCTION 
The effectiveness of evening school in

struction may be measured in various 
ways, three of which will be illustrated. 

The first illustration is a true false test 
given by F . E . Moore, Owatonna, to his 
evening school class in swine production. 

Swine Production 
Directions: The following statements a re 

either true or false . Indicate true statements 
by a plus sign and false statements by a minus 
sign. 
I.-- Corn alone is a poor feed for pregnant 

brood sows. 
2.-- Wisconsin hog feeding trials showed that 

white corn contains more vitamines than 
yellow corn . 

3.--The number of pigs in a litter is de
termined by the way a sow is fed dur
ing the gestation period . 

4 .--Young pigs eat more feed than mature 
hogs per 100 pounds li ve weight. 

s.--Feeding experiments show that hogs fed 
on ear corn make just as economical 
gains as when the corn is shelled or 
ground. 

6.--Thumps in pigs is caused by too much 
exercise. 

7.--Pigs should not he castrated until after 
weaning. 

8.--Wben pigs are full fed during the sum· 
mer months on forage they make a 
maximum use of new corn. 

g.--The majority of the hogs sold on the 
live stock markets come under the 
butcher class . 

10.--Hogs marketed in the winter months 
usually average more in weight than 
those marketed in August and September. 

1 I.-- Feeding experiments show that older 
hogs require more pounds of grain than 
do younger hogs to put on 100 pounds 
of gain. 

12 .--A brood sow should he given only a 
small amount of laxative feed the first 
day after farrowing. 

13.--A hrood sow requires the most protein 
in the ration during the early part of the 
gestation period. 

14.--Sclf-fed pigs usually eat .more and gain 
faster than do band.fed pigS. 

, s.-- Pigs fed under dry lot conditions do not 
make as fast gains as when plenty of 
pasture is available. 

16.--Jiogs are marketed in greater numbers 
during the winter months than during the 
summer months. 

17.--Young pigs should be encouraged to 
start eating grain feed while still run· 
ning with the sows. 

18.--The amount of grain required to produce 
a unit of gain while the pigs are on 
forage is usually less with limited than 
with full rations. 

, 9 --There is usually a profit in hogs when 
· the value of 100 pounds of pork is less 

than eleven bushels of corn. 

20.--The Poland China hogs usually dress 
out a fatter ~1.rcass than do Hampshire 
hogs. 

21.--The self.feeder is better adapted for the 
feeding of show hogs than it is for mar
ket hogs. 

22.-- Feeding experiments show that hogs fed 
soybean forage when hogging off corn do 
not need tankage or skimmilk in order 
to properly balance their ration. 

23.-- Prevention is more important than cure 
in the control of swine diseases . 

24.--The dressing percentage of a lard type 
hog is 90 per cent. 

25 .--At weaning time brood sows should be 
given plenty of milk producinR" feeds. 

26 .--Brood sows should be in a gaining con· 
clition at breeding time. 

27.-- i\n important advantage for the method of 
full feeding during the summer arises 
from the better price usually received for 
the earlier marketed pigs. 

zS.--When hogging off corn pigs should be 
turned into relative large areas. 

29.--The best market for fall farrowed pigs 
usually comes during the months of 
March or April. 

30.--Every brood sow ration should contain 
some bulky material, such as alfalfa hay, 
and the amount eaten should ordinarily 
be left to the judgment or instinct of the 
sows themselves. 

3 I.-- The type of hog raised by swine breeders 
has changed very little during the last 
25 years. 

32.--Expcriments show that alfalfa and rape 
are the two best crops for hog pasture. 

33.--The Hampshire is strictly a bacon type 
of hog. 

34.--The Duroc Jersey breed of swine orig· 
inated in England. 

35 .--The largest run of hogs on the Chicago 
market usually occurs during the later 
days of the week. 

36.--Goiter is caused by a lack of iodine in 
the ration. 

37.--Tuberculosis in poultry cannot be trans
mitted to swine. 

38.--In order to make the most economical use 
of skimmilk, the ratio between grain feed 
and skimmilk should be increased as 
hogs become older. 

39.--In treating hogs for cholera the double 
treatment gives more permanent immun
ity than the single serum treatment. 

40.-- \Vhen corn is high in price, the produc
tion of hogs usually decreases, which in 
turn tends to raise the market price of 
pork . 

The second illustration deals with re
sults of evening school instruction as 
shown by the farm activities of those 
enrolled. Most persons enrolled in eve
ning school work are engaged in farming 
occupations. \Ve must therefore expect 
that evening school instruction will result 
in improvement in farm practices among 
those enrolled if it has value. 

It is a simple matter to determine the 
tangible results of evening school instruc
tion; we can ask those enrolled what they 
have done as a result of their instruction. 

For his own satisfaction J. C. Holger 
at Hinckley sent out a list of questions 
to men who had been enrolled in his eve
ning school course. Note that he did not 
ask them what they indendecl to do. The 
object was to find what was done . The 
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writer happened to see the data and asked 
permission to use it in The Visitor. 

Questionnaires were sent to I7 of the IS 
enrolled. Twelve replies were received. 
All except one of those not replying had 
attended four or less times. Of the I2 
replying, rr answered in the affirmative 
the first question "Did you put into prac
tice any of the problems discussed?" 

The second question was "Which prac
tices did you try out?" The following 
table summarizes the answer to this ques
tion. 

Practice tried out Number of men 
Starting alfalfa . . . . . . . . . . . . . . . . . . . 6*' 
J<'eeding a balanced ration. . . . . . . . . . . 6 
Changing rations . .. ............ .. . 
Weighing \nilk . . . . . . . . . . . . . . . . . . . . 2 
Testing milk for butterfat ....... . .. . 
Weighing and testing milk ......... . 
Keeping milk and feed records .. . .•.. 
Growing sweet clover . ............. . 
Growing soybeans ...... . ....... . . . 
Using lime ..... . ..... . ........... . 

Total practices tried out . . . . . . . . 25 
* Only 6 reported here, but a later question in· 

dicates that all 11 grew alfalfa. 

The third question was "vVhat was the 
size of the practice work carried on?" 

The total number of cows included in 
the practice work was rrs. The herds 
varied in size from 2 to 20 cows, the 
average being 10-4 cows. The alfalfa 
plots ranged in size from )4 acre to I 

acre, the average being .66 acre. 
The fourth question concerned the var

ious phases of alfalfa growing. 
r. Number of acres. See answer to 

Question 3· 
2 . Was your soil acid? Ten of the 

r r found some degree of acidity. 
3. Did you lime it? Ten of the II 

used lime. Only one of these stated that 
the liming was a result of the instruc
tion. It is reasonable to suppose that 
more than one used lime as a result of 
instruction. In other words, some may 
have neglected to put in liming under 
Question 2. 

4· How much lime did you apply? The 
rates varied from 2 tons per acre to 4 
tons per acre. The most frequent rates 
were 2 and 3 tons per acre. 

s. Amount of seed sown per acre? Six 
of the rr sowed 12 pounds per acre. The 
rates varied from 6 pounds to r6 pounds. 

6. How was alfalfa sown and time of 
sowing? 

N ursc crop (not specified) .... ... 4 
Oats as a nurse crop ............. 3 
Wheat as a nurse crop .... .... ... . 
Barley as a nurse crop .......... . 
Part alone and part with barley. . . I 
Alone .. ........................ I 

II 

F ive men did not state the time of sow
ing. The time for the remaining six va
rieties f rom April 25 to June IS. 

7. Did you cut the nurse crop fo r hay 
or seed? Six men cut for seed and three 
for hay. 

8. Do you consider your alfalfa plot a 
success? Six men considered their plots 
a success, two were uncertain, one ex
perienced a failure. 

A survey of the practices which stu
dents plan to carry out in connection with 
thci r instruction measures in a sense the 
effectiveness of the instruction. It indi
cates the interest of the group. 

The following blank which is the third 
illustration is a blank filled out by Mr. 
Moore's class in swine production. In 
addition to indicating the interest of the 
group it also gives the instructor valuable 
data for use in teaching. 
Swine Production Short Course, 1925 

Plans for Project 
Nam Size of farm----

1. How many brood sows do you usually keep 
for spring litters?~-----

2. How many for fall litters?'-----
3· lfow many sows do you have for 1925 

spring litters?'----
4· How many sows do you intend to keep for 

1q25 fall farrowing?'----
5· \Vhat breed do you raise? Do you 

use a purebred boar? Are sows 
registered?'----

6. What time will your sows farrow this 
spring? 

7· What kind of housing facilities do you have? 

8. How many pigs for litter do you usually 
raise?'----

9· Will you have plenty of grain for summer 
feecling?'-----

•o. Will you have plenty of skimmilk?----
11. (a) When do you usually market your spring 

pigs? 
(b) When do you market your fall pigs? 

12. How many pounds of pork do you usually 
produce on your home farm?'-----

Following are practices that are 
often used by successful hog men. 
Check any you intend to use. 

Check here 
1. Flushing of sows at breeding time 
2, Use of self-feeder for fattening pigs 
3· Use of ·water fountains 
5· Alfalfa for hog pasture 
4· Rape for hog pasture 
6. Feeding of minerals to fatteni ng pigs 
7. Feeding of minerals to breeding pigs 
8. Hogging off corn 
9· Feeding alfalfa hay in winter 

1 o. Fattening pigs on field peas 
Below outline your plan for your 1925 Swine 

Project. 

This survey will be fo llowed by a 
check up to see which of the practices 
planned have been carried out. Unfor
tunately, this check has not been com
pleted. 

All three of these methods which have 
been illustrated may well be used in con
nection with evening school instruction. 

F. W. L. 
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TENURE OF TEACHERS OF 
AGRICULTURE 

There have been few vacancies in pub
lic school teaching positions for next year 
in Minnesota. Most of the men now in 
service are remaining in their present po
sitions. This augurs well for the success 
of vocational agriculture. Brevity of ten
ure of the teacher has been one of the 
obstacles the teaching of agriculture in 
the public schools has been called upon to 
overcome. Permanence of tenure in
creases the efficiency of the teacher very 
materially and augments in a high de
gree the valuable results accruing to the 
student body and to the community. Su
perintendents, boards of education, inter
ested business men and farmers, as well 
as the teacher of agriculture himself, 
should co-operate to the fullest extent in 
increasing the length of tenure of the 
agriculture teachers. Because of contacts 
with the community which need time for 
their permanent and efficient establish
ment, the tenure on the part of the agri
culture teacher is more important probably 
than on the part of any other persons 
connected with the public school system 
excepting perhaps superi11tendents and 
principals and others in administrative re
lationships. 

Those schools in the state which have 
establi shed for themselves wide reputa
tion. for superior work in agriculture are 
invariably the ones in which the same man 
has been teaching agriculture for a long 
term of years. The schools, generally 
speaking, where the poorest work is found 
are doubtless those in which there are 
frequent changes in teachers. Employing 
officers will do well to u e keen discrim
ination in selecting a teacher for this 
important subject and then put forth 
whatever effort is necessary to keep the 
same man in the position year after year. 

A.V.S. 

BOOK REVIEWS 
Harris, F. S. The Sugar Beet in 

America. New York, The Macmillan 
Company, 1919. 

The sugar beet is grown in many Min
nesota communities where agricultural 
departments are located. This reference 
is a complete discussion of the sugar beet 
and has an extensive bibliography. 

Stuart, W. The Potato. Philadelphia, 
J. B. Lippincott Company, 1923. 

A thorough discussion of the potato 
including the recent information. Prob
ably better suited for reference than text 
use for high school classes. 

Smith, R. H. Agricultural Mechanics. 
Philadelphia, ]. B. Lippincott Co. 

This book deals with a large part of 
the work ordinarily included in the farm 
shop course. 

Lamon and Lee. Poultry Feeds and 
Feeding, Orange Judd Publishing Com
pany, 1922. 

1 he elements essential in the feeding 
of poultry and the general principles of 
feeding are explained in the first four 
chapters of this book. The next four 
chapters describe all the different poultry 
feeds; including cereals and their by
products, seeds and vegetable protein 
animal protein, and green and succulent 
feeds. For those who do not care for 
the reason and purpose in using certain 
feeds and methods of feeding the latter 
part of this book will be of special in
terest. There the practical feeding of 
poultry is given in a simple, useful way. 
A chapter on the profit and economy of 
poultry feeding adds to its value for 
those wishing to produce fowls or eggs 
for the market. 

The book is intended for use as a text 
in a general guidance course for the 
eighth or ninth grade. 

Wallace, H. A., and Bressman, E. N.: 
Corn and Corn Growit.lg; Des Moines, 
Iowa. ·wallace Publtshing Company, 
1923· 

Follows traditional order in placing 
chapters on the history and importance 
first but departs from tradition in dis
cussing the botany and classification 
towards the end of the book. Recent ex
perimental findings arc incorporated 
altho sources are frequently not given. 

The book is written fot· Smith-Hughes 
classes among others. It is condensed 
but is readable and could be used in 
southern Minnesota schools. 

Anderson, 0. G. and Roth, F. C. : In
secticides, Fungicides, and Appliances · 
New York. John Wiley and Sons, Inc: 
1923· 

The manual is divided into two parts. 
In Part I the composition and direction 
for the preparation of eight stomach 
poisons, fourteen content poisons, twelve 
fungicides, seven combination sprays, 
thirteen miscellaneous preparations and 
live fumigants arc given. The con;truc
lion of spray outfits, spraying accessories, 
and dusting outfits is also discussed. In 
Part II the chief topics are control of 
insects, control of plant diseases, spray 
machinery, spraying accessories, and 
dusting outfits with special reference to 
use and care of spraying equipment. 

This elementary surxey of the subjects 
should be of special use to the producer 
of horticultural crops, to vocational 
teachers. to county agents, and to hor
ticultural classes in colleges. 


