
L .

r:"":6'

74.1,1$

144?! -5,

.0 II 410.4 4.14101114 -24 ar 44.4 Orr ft r 4 1

L.41%.,#A1,11111,111et4,,,:L

,
n, 4.- .."..4"

41^;

.1

1444#.

,, 1 , I i:vi- .' *. r ' .g' 1.1v V . ..i, ..
... ..* ; i'-', .1"f i r .1;?..r 4- ' , - '-". 3: ' ''

<1 -:, . 0, .. , r ...... . - ' ,1).",,-., ...... ar Ill,' . .
.* 'CI 0%.* d' L.7 " : 4 .: f . .. ..... ' ..' ' .4; l' '' ... " . f . *- 4 l e '7' 14,--* r,. C. . . , ..,..:..,..- -. r .44. I

'4 .*
4

4 . t 4. 0 A iiay V ,

"' ' :' 1... '.. t I ,e, , 4 ; -,.. t ,'4,,i- .011. . t
to ' s i 41- . .

1

. Z.I _ 413 't I :'
. _. sr . A ...41-.4,11...1

- -:. , ' . 1_,,, . - _,.. . sr_ .; .. .' ,' *, ,.., J. ,, r :01!'.. .

.. . . .F. Ji ,_ , t .. 1" a -7..-It\,' ; ,P' ; v s. ,
16. . - x . - 4.

, I At . N.,. - 4 1 . 3. a .....4 f (." %1/4% " .4 .4-.1 4 --VI
. l' ' 4 , .'-44 .. # . S '. ' i V *.:1. , - -11. t-,

a . 41;k! 4 I.-, 4 .. 1,4 1 t,
4I -- "" 1 . .L ,- .... . - - ,.,, ...i.t. k., -.1. .. 7"' ° 4 : !...4 .,..: I' " 1 e? %.4,',%',T, .. ,,,.4:14..:.i, f-. 'L'i -'-'1.4\.%41:'44 ,44. f

..4

a. . : .'e., % . WA .4 :f. L. ' 104,41 eft,
4 - 4 -c-- % .. , 4 ) L L ":. ( *If .44- 'tit;- -'

, ., ; 1..
01

L 11, . .,
1 .. V, .

6
V cle w. ' ... ......1.

% - Ai L.... . -1,,.lt ,
?.. . .. 1. '. 1 .4, *$ '

9 . . ." 1. . ' 7....?"74.1".,..'4
4

, . . f-

i.

0....;...4. ..... :t...:4: IC L l'. ..4-f .15,.4 ...

e/ L .... ( Z.* i . A \\4`
: ellr*DO -e. _44 J . ....:' ' 44-,

4 .-L ' ' . '.
. .. k .. - . -. - 4 ..t.,

V- 4 .-
. a ' I' : L. A) .4 . .4.:. , t; -w.`

v r # _ i " %.1 r ft,' 1 a ' , f* 41 i ..c 4, .. .N,, -44.. k
t C::" 4 s. .

.0 4-,...t.tzi-s, ..\-_,,-..\-,. .73,. .. frt. .

lib; ;,.., ,
v. ,............

.49 .' :.41,aetp ir..j #".

4, )1`;' .:
,.......: 4,1' ...;:. . . . .., -.. c'....

i. ,... Tip' ,
a. 4

01.

4

II

$*

et,

40/ 444 so4444.4 ,444.4

49 A*714 TX:-.% .144fteCk
.. e

4' -4
t41-4/.

4.

I 1'

{tot
rIllW4111. .4. 4-.14.- , 44

ire
- ;

o

4 41 V../ '6'0r LVI
.4 or f
at, tt

6%;title '4; 'API



'1F: i':ç
': 1;T :TT

,I:77: :
::T

BVLLET1 o Th BUREAU OE EDUCATION
i: No:rg.-4 tlh nd!catS, the doeneit nind be1o' wU bjet f'eebarg iipn appflaton y the Comrnt1crner f duc&tton, D. Cm.rk?d 1th:an stettskf) flO longer .,vt11*b1e Sw' fr dItksitto; but mo bhad or the Surint4et Doci1ment, (vernment Pr1nttig WaiIntbfl JIC., Jthe prk stiu'c1 RcmftUuiee 1nU1 he. tiath In cob, currency, ortnoney orL:4. &ampare iceptid.

A ° Pateb1 pLbUeatks will t upon Rpp!ration.

T-'- -'.. 1917.
,i No.:,i. Monthly reeord of current duuUonai pubikiit.on Jauuiry, 1917.F . 5ct;

0£.

No. 2. Horuatiun f FngUsh In óeonoary chccob. A report of t!e Coup
: j , : issioii on S-evtiiu1ar3' dticitLon, Janies F. flosic. 2( ets.

* o. a ri-iit bftsk?try in Selioots. W. C. 4 Ilammel. 5 cis,:
.choos In Rus1a. W. S,iesten.

* No. 5.' Rjii't of an hquiry into the áthntrilstratlon un'dsupport of tb CJI z' . T*Io hoo1 s, strn b.tbrime M Cook an1 A C, Monalian 10 't- : . Uucitve anti eeowmic poLb1ItIes of s±odirettedhonie arkteftIng
In LicIlmon4L tid. J. L Rand&1

t'.
4c;: MoTtlth1y record of current edueitwna1 ub1tca Februtiry) 191.

.S 9; 8. tJurreut rgctice In iiy schooL at1infuIMtrton. % S Dtenbnng1t: r:O ott ni it.
No.iO. DeVeloPlnelit of arithmetic a chori subJt, IV. S Mourxjj 1gbr thnic1 educat&c In Xoren conitis. A. T 'mith nnti; ;, : : W t J6sfn. 20 ets.

.i ;1O U Moltly rord tif nrrent e1ueationd puiIhntIoD, Mnrch, 117.
ar urre?tt edticiittota yuhIicntis. April; iIfl".N 14A graphtc w'vev o boiL pb1Icton l919B F -I,..

_S_.

£ ' ci.

13 tftd IU )Ih edueUoa In IreIVId ad Ws, Go C Maceuiii(c, 1*3 St41e ¶n higbi e1uc.iflou In hgi d tiid Scot1fl .. (ec
A 1CLeIfl.

:' Na1 1Z4eredited tilgher I tuthmtp pltbIie 3on in flejawm , B \V k4 20 ets1L &portf L*tW7 t,f the Vuiverslty q
NO. sCtwô1 cb4tdre 1ur1 1LQfIui91 hri. A. D. Jarvls.LL1g eNof rzflt &utIoniI p t1rn, May4 1q17.2*y vidttö4f icatLbu A. 1EWt)1 Ifl*

birt owies tu horne ia1 I n Cnrr 1c & Lyfort 15 e
&11flhIr rd n1 er r'en edw*kina2 pubil tI4mS-v1 mlex, Fbru a

:1Grt4
5J5. t!Iitiu. m&inIng -iut o seboot gg rtn edntri

;
26 (c1U }il ie ci of N, 3 CI

*1t 4t DátTn?1 ti Ra C.
tu1*4T4i

'onTatJió
od



Oc

CONTENTS.

1.1.1(er of transmittal . .
Met hod of classroom 7

Method of outdoor work
M hdeto of laboratory 5

9
Ma.8-4arhuset Is:

State aid 9
Instructors 10Cooperai ivy telat ionship . 12t ',sirs° of :unify

12Home equipment ItNew Hampshire:
Legislat ion H;
Qualifications of teachers of agriculture

1

Course of study and equi pnient to be approved 17
Requirements of State department of public instruction relative to duties

of agricultural teacher.:
17

Relation of agricultural teachers to boys in the !mattes and those in the
conanunity not in school ,, 17

ProiesAional improvement, of teachers of agriculture . 17
Methods of supervision Is
I b one projects 19

New Jersey:
State aid Iti. 22Vocational tehool. 29
Classification of educational work 24Project work 24
Vocational school bulletin 25
Soils laboratory 25
Dennuist ration work 25Club work

211
Cooperative agricult oral club work 20

I" Vocal Mimi school label 27
impro% told it of rural school grounds 27libraries 27
Agricultural meetings. .. 28
Farmers' weeks 98

New York:.
. Schools of agriculture. mechanic arts, and lime Inalint:

1 29Qualifications if teachers 30.
Types of schools 31
Currieulms and courses of at tidy 32
Roans and equipment 33
The laboratory. 33
Equipment 36
lteluirement for State aid \ 37Vie of And 37

/Arrangement for project work... s 38
Relation of the project. to the class instruction ' 88
Summer meeting at State (''liege of Agricultnre. 39
Monthly report sheet 40
Summer work of teachenrof agriculture 40

41I lispegition of schools ... ..Pennsylvilia:
I.egislation..,

1. r' Qualifications of teachers
Summer meetinet State College oftk Agriculture
Types of vocational schools
Curricula of vocational schools and departments . ,
Towanda high school
Average equipment

3

43
.46
40
.48
48
50
66



t
CONTENTS.

Let rer of transmittal .
Method of classroom 7
II,t Ind of laboratory 8

111ctliod of outdoor work 9
Nlassachusetts:

State aiq 9
Instructora 10

1

('ooperat i vi' Vat ionship

Home equipment
New. Hampshire:

, . 12
course of study 12

14

if

Legislation 16
Qualifications of teachers of agriculture
Course of study and equipment to he approved 17
Requirements of State department of public instruction relative to duties

16

of agricultural teachers 17
Relation of agricultural teachers to boys in the grades and those in the

community not in school ,' 17
Professional improvement of teachers of agriculture 17
Methods of supervision 18
I tome projects 19

New Jersey:
State aid 22
Vocational schools. 22
Classilicaijon of educational work 24
Project work 24
Vocational school bulletin 25
Soils laboratory 25
Demonstration work 25l Club work 26

1

Cooperative agricultural club work 26
Vocational school label 27
improvement of rural school grounds 27libraries 27

. Agricultural meetings. . 28

I

Farmers' weeks 28
New York:

1 . Schools of agriculture. mechanic arts, and home making . .I, 29

It

Qualifications of teachers
Types of schools

30,
31

Currieulms and courses of study 32
Rootis and equipment

:33:1The laboratory.
Etitiipment 35
Requirement for State aid 1 % 37
Use ofjand 37

1

'Arrangement for project work. ,

Relation of the project to the cla.ss 38'instruction '
Summer meeting at State College of Agricultnie

s 38

39

i
Nlonthly 'report sheet
Summer 'irk of teachertrof agriculture

40
40_.

''InspegiLion of schools 41* ,
PennsylvMa:

. . ..: ,
43Legislation...,

Qualifications of teachers
_

- .915
Summer meeting,14 State College of Agriculture . 46
Types of vocational schools %

I .48
- Curricula of vocational schools and ,

Towanda high school
.

112
. .

Average eqtupinent. . 58

3



-

I

4 INDEX.

Vermont :
.I.egislat inn raga

62'(lualiticat ions and duties of teacher of agriculture. 64Curriculum inclutling agricultural course
65Orleans high school
65Annual Vermont State boys' and girls' agricultural and industrial expesi-tion
70Supervision.
70Equipment. ..
71Some features of agricultural instruction in high schools 72



LETTER OT TRANSNNITAL

DEPARTMENT OF THE INTERIOR,
BUREAU OF EDUCATION,

Washington, January 16; 1.918.
Sr*: Belie.ving that at its present stage of development, instruc-

tion in agriculture in schools of secondary grade might bo improved
and the general cause of agricultural education promoted by the
Publication of a clear and comprehensivrta,tement of the character
of instruction and-the method of administering agricultural course's
in some of those schools, [requested the director of the States 'Rola-

\ bons. Service of the Department of Agriculture to .detail its chief
specialist in agriculttiral education, Mr. C. H. Lane, to visit and
study certain high schools in six eastern States and prepare such a
statement for this bureau. This was done on the basis of an agree-
ment, in'exitende for several years, for the cooperation of this bureau
and the Dowirtment of Agriculture whenever it may seem desirable.
I am transmitting for publication as a bulletin of the Bureau of Edu-

911 cation the result.of Mr. Lane's work:
RespectfOry submitted.

The SECRETARY OF THE INTERIOR.

P. P. CLAYTON,
Cononisgioner.



AGRICULTURAL INSTRUCTION IN THE HIGH SCHOOLS- OF SIX
EASTERN STATES.

This report is a result of a cooperative agreement between the
Bureau of Education of the Department of the Interior and the States
Mations Service of the Department of Agriculture. The study in-
clded in this report was undertaken with a view to determining the
character of instruction in agriculture in curtain high schools in
eastern States and the methods of administration.

General returns are given for the classroom, the laboratory, and in
the adoption A ,f home and school - projects. The returns are based'
upon information obtained from teachers of agriculture in the States
visited, supplemented by from students, by questionnaire,
land by persorml visit.

In ell the States visited and reported upon there is an official in the
State department of education who is responsible for the adminis-
tration and supervision of agriculture in the high schools. Those
State officials were of great,assistance'to the investigator in getting
at the real situation so far as methods of instruction and supervision
Were concerned.

METHOD OF CLASSROOM.

The use of textbooks was regular in some, usually in all, of the-
agricultural subjects. Ten high schools did not use regular texts,
but made. assignment of topic references in books or bulletiris the
basis of recitation. Such assignments wore made to the lass as a
whele for recitation, and individually to members of the class for
special report. The class recitation as hoard (lid not seem to differ
in plan from that of rogultir text classes, but individual reports
appeared to call forth a rather more full and critical discussion by
students than in the usual case. Pupils who would not think of die-

'Puting the findings of a book did not- hesitate to differ with conclu-
sions stated by a fellow student.

Evien when the regular text was the basis of classroom work it was
suppternented in 23of the high schools by topic assignments, 'com-
monly in connection with projects, which is the uslual method of
applying classroom instruction -to pActical Jarming, in the high
schoola'viSited. .Under the influence of the project .metbod of
cultural instinclien, the tendency to:break away from the:teatbOok

a82,29°-



8 AGRICULTURAL INSTRUCTION IN HIGH SCHOOLS.

order of topics was very marked. In that way' the text is made
. iuseful in preparation for practical application, or more rarely, to

answer questiont; already raised by participation of the pupils in some
project activity.

A small number o? teacherweport sonic minor departure from the
order of a text, whilesomething like 90 per cent of the teachers made
the text subserve their own notions of sequence in topics. It is not
unfair to say that the great majority of the teachers serve as media
for the interpretation of the texts rather than as teachers who make
the function of the text an interpretation and supplementation of
their own teachings.

Recitation.As may be inferred from the foregoing, the question
and answer method by which the teacher attempts to leprn whether
or not the class has read the assignment or listened to the lecture pre-.
vails in the classroom.

In 73 schools it was the major method of procedure in the cuss
room. Thirty-two schools used lectures in addition, only 7 high
schools, however, making the lecture dominant. The latter proce-
dure was found in those States where the project method of agricul-
tural instruction has not become a fixed part in teaching, and also in
most cases the teachers are those having been recently graduated
from an agricultural college without having had courses in methods of
teaching agriculture under the project plan.

'Supervised study. Provision for supervised study in the class
period, was made definite in many schools. Just what attempt is
ordinarilLmade to help students study in this period it is hard to say.
A few tea_ ers spent the time set apart for study in completing their
lectures and a few in a continuation of questions upon the text. Two
sat down at their desks and left the class to its own devices. One
aisigned the writing.of n brief composition upon farmyard manure
and gave his time to aiding in organization. '

METHOD OF THE LABONORT.

In the laboratory in farm crops and soils the following of a series of
set experiments by direction of a printed manual or mimeographed
sheets wareho usual procedure in two States. In most cases students
work_ as individuals, each one responsible for the doing and recording
of the whole number of experiments. The plan of procedure is that
used in the physics and chemistry of the high 8011001. Ina few eases
povemy of equipment was such that no ingenuity in the rotation of
apparatus could give individuals a chance, and the claSs worked in

,

The most common piece of apparatus in the schools is a hand!
po wer .Babcock teeter. The presence of -this piece of apparatus. is.



MASSACHUSETTS. 9

indicative of the dairy ivork of the high schools. The restriction of
dairy laboratory work to milk testing in such schooLs is almost
inevitable.

The amount of lime given to testing milk is very variable. Some-
times merely a test by each boy or even by the teacher makes up all
the work. More frequently, however, the work is motivated by
testing of the pupil's home herd pr individual cows. Sometimes the
high school becomes the medium for testing herds in the community.

In farm management, laboratory work consists almost wholly in
the working of problems in cost, accounting, planning of *rotations,
and mapping of farms and buildings. To this is sometimes added
survey work on the home farm or on neighboring farms. Field sur-
veying with the compass; transit, level, or plane table may be a part
of thi, work, though this is infrequent.

METHOD OF OUTDOOR WORK.

The home project plan of instruction va olioilyed at every school
visited. In all these schools observation is accompanied by or sub-
ordinated to practice in agricultural processes; that is, students do not
only witness the processes of spraying, pruning, judging of live stock, .

selection of seed, working of farm machinery, and the like, but usually-
after a demonstration by the teacher take part in such activities
themselves, not oftrn enough to attain any marked efficiency, hut-
sufficient to get a first-hand acquaintance with the nature of the.
work. In a few cases the organization of pruning or spraying squads,
of judging teams, and the performance of community service gave
sufficient practice to the attainment of unusual skill.

Only in the States of Pennsylvania, New York, Massachusetts, and:
New Hampshire al* the agricultural teachers retained during the.
summer months fdr supervision of home project work.

The contents of the following State reports will give a more ado-
quate idea in detail as to the method of administration and follow-up
work in agricultural instruction.

MASSACHUSETTS.

STATE AID.

The Massachusetts system of 'rotational agricultural instruction
includes separate classes and departments in high schools. In flip
Faso of a school the State pays one-half the maintenance expenses,
in the case of a department two-thirds of the salary of the agricultural
instructor.
. Among the first steps toward. securing State aid-for an agricultural
department in a high school, the following aro of primary importanee :

(1) Request a conference with the agricultural agent of the State
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board of education; the initiative may be taken by the local school
authorities, or by any other intw., sted persons; (2) appoint an
advisory committee of five prog"ive farmers, including at least
one farmer's wife, and, preferably, one or more of the parents of boys
who will enter the agricultural course; and (3) show conclusively by
petition that the town or city (a) understands what is proposed,
(0 desires such a department, (c) will provide adequate funds for
salary and eqUipment, (d) will provide proper quarters, (e) guaran-
tees an adequates agricultural enrollment (15 over 14 years old, of .whom at least 12 are boys, would meet this requirement), and (1),pledges the hearty cooperation of parents and other interested citizens
for carrying cut, under economic home-farm conditions, the produc-
tive projects to be taught and supervised by thelgricultural instructor.

For the first year of an agricultural department in a high school
$1,500 may be regarded as a moderato estimate$1,200, or there-
abouts, for salary and the balance for special agricultural suulies
and equipment.

INSTRUCTORS.

The board of _education has a voice in choosing only the teacher of
agriculture. Cordial cooperation between the agricultural instructor
and other members of the high-school sti,,LIT may, however, be secured
through the superintendent of schools. *With him rests the selection
of candidates for consideration by the school committee and nomina-
tion for the appointment of preferred candidate or candidates.

No man can he considered qualified for an agricultural instructor-
ship who is not a good taacher and.both able and willing to lead his
boys in their practical work for the purpose of setting them a proper
standard and giving them proper training for those phases of farming
which require special knowledge and skill.

Professional improvement. Sipco no young man entering upon
the teaching of agriculture can be supposed-to be a master of farming,
either as a profession or as a businesi, the State board of education
has made definite provision, for professional improvement work.
Each instructor must devote approxiwately two months a year to
this purpose. One month is allowed for vacation, and nine months
aro devoted to teaching and supervision of projects.
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By professional improvement is meant such .programs of work,
observation study, and lesson planning as shall be approved in each
case from year to year by the board of education. An annual

;it winter conference is held at the Massachusetts Agricultural College.
The object of this conference is (1) to get hold of the specialists of
the college for clearing up technical difficulties or getting from them ,
technical information, such as advice on rations for dairy cows or
poultry; (2) to get in touch with the county agents and. those who
are directing their work and assisting in the shaping of their policies,
so that the activities of the county agents and those. of the agri-
cultural instructors when they. touch shall be in harmony and ber supplementary one to the other; (3) the discussion of method of
instruction. For a newcomer to the State such a conference affords
an admirable opportunity to make first-hand acquaintance with the
specialists on the college staff, and to know the doctrines they hold
to be important for the improveMent of Massachusetts farMing.
Usually a program of professional improvement consisting of one
month of investigation at home, or at a distance, anti one month
of preparation of lesson outlines and teaching materials is to be
preferred. .

COOPERATIVE RELATIONSHIP.

The agricultural 'departments work in close cooperation with the ,
Massachusetts Agricultural College and the United States Depart-
ment of Agriculture in all joint undertakings, such as the promotion
of club work, making of farm management, surveys, demonstration
of improved methods of farming. Instructors in deparlments co-
operate closely with the farm bureaus in their counties. A Massachu:
setts law provides that there shall not be county agent farm bureaus
in counties where there are county agricultural schools.

Schdol projects are important for illustrating approved methods
And providing convenient facilities for group teaching in observa-
tional.and practice work; but more and more emphasis is being placed
on home projects. not merely because home projects are an aid to'

-keeping the study of agriculture from being too bookish but *atm
each proieet generally becomes a demonstration in its neighberhood
of the better method of farming and is commonly followed in that
vicinity, mil because things done by farmers on their own farms are
usually more convincing, to farmers as to value of improved methods
than are things done on the premises of the school.

COURSE OF STUDY.

In agricultural departments of high schools . one-half the school
day is devoted to project study and project. work. The ratio of
work to study varies from time totime and from season to season
:according to the requirements of the projects which -are in .prepara-,
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Con or .under way. Agricultural departments are looked upon as '

being in session 40 weeks a year, generally from March 1 to Thanks-
giving. The schools are looked upon as in session 50 weeks a year..
All pupils keep accurate bookkeeping accounts and make written
reports on their projects during the summer school vacation. Stimu-

Jatetl by frequent suRervision, in some ways summer work is the
most ithportant teach5ag season of the year. Pupils in departments.
in high schools may devote oue-half of their time to regular high-
school subjects.

The curriculum of Hopkins Academy, as given below, is a fail.
example of courses in vocational agriculture and its relation to
other subjects in the curriculum in vocational departments in public,
high schools.

Curriculum of Hopkins Academy.

FIRST YEAR.

A prienitural subjects. Nollnlrlculttrrel subjects. .Extras a-OptIonal.

Study nod projects in Shawn
Garden: SnH, seeds, vegetables,
and small fruits.

Ornamrnta/ Plenting Shnibbery,
flowering plants, lawns.

Farm Ave-art: Making and
repairing Inc home and school,
hotbeds, cold frames, and other
garden equipment.

(Four periods each dsy, 5 dart
each week.)

Eaglis (4 hours a week). Com-
position and application °flit-
stet are.

Introductory or Genera/ Schtce
(3 hours a week). --

Sorb) Science I (often called com-
munity civics )13 hours& week).

Marrs Murk, 1-2.
Physical Training, S.

Perspectfre, 3.

SECOND YEAR.

Studs and protects In Small A sr-
Poultry, bees, sheep, and

wine.
Buildings and Equipment, for

small animals.
110%e-thaw's Crops for small mil-

Farm Shop:cork allied to the
Proiscf.s.

English (5 hours week). As in
first year.

Biology (plant and animal).
Special correlations (5 hours a

week).
Brow ins: Plans, sections, eleva-

ns, 2.
Chorus !lurk, 1 -2.
/lyrical Traiaing, 2.

Geometry, 5.
French, 5.

TRIAD YEAR.

Study and projects In Farm Ani-
mal.: Types, breeding, manage-
ment.

Dairy Ms weal.
Farm Buildings: Sanitation and

conveniences, plans, °orating-
tion, etc.

Fare elope for keeping the ani-
mas, SW.

Farm Machinery and haplessereb.

Englidl (4 hours s week).
Chemistry (5 hours a week).
United States History and Cirics

(elective, 6 bnurs week).
Chorus Music, I-).
Phpicat Praising, 2.

French, 5.

FOURTH YEAR.

Study and projects ln PM!
Growing.

Market Gardening.
Buildings and Appliance*.

jittirrStio holissisort.
mod Illoreseis.

Batts baledisy (poft, atter-
. norms) Med- and f h year

classes colnblned.
gle

Mellish (4 hours a vest).
Physics (3 hours a week).
Sciencesal? with strong pm:a-

nal application. Fire hours
Includes dual. laboratory pe-
riods, counted se one bour only.

Cherie Mosta, I-2.
Apical Tralohy, &

.Frenek, 3.
Modern /14fory, 5.
&Ow Maitesseties, &
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Farm shopwork.In some departments most of the projects in
farm shopwotk are carried out in the winter during the special agri-
cultural instructor's vacation and are taught by the manual training
teacher. In such cases the projects are planned by the pupils and
approved in 'advance by the agricUltural instructor. In other cases
the agricultural instructors themselves teach their boys all necessary
projects in farm shopwork. This work includes, among other things,
making and repairing for home and school use hotbeds, cold frames,
etc.

Related study.The agricultural instructors deal with the various
sciences in the curriculum only so far as they have something which
may be made to contribute to the, understanding of efficiency of the
agricultural projects.

In w department it is generally necessary for the agricultural
instructor himself to sort out and teach most of the correlations of
the various sciences with agriculture required for an understanding
of his pupils'of their projects. Ile gives no attention to the teaching
of any science. as such. All of his. teaching of botany, chemistry,
physics, biology, mathematics, and accounting is 'confined to their
applications to the projectg of his pupils and, the requisite skill and
speed of his pupils in working out those applications.

It is the experience of Mr. R. W. Stimson,of the State board of
education, that team work between the special agricultural instructor
and the teacher or teachers of science and other subjects in the high
school can not be counted upon. There have been encouraging
instances of it, and there is to-day a tendency in all aching toward
correlating instruction with the environment of th pupils. Few
distinctively agricultural pieces of apparatus are to found.in the
science laboratories of high schools. A fair statement., therefore,
of the prevailing conditionscardly warrants describing the training
Of agricultural pupils in high schools as being pyre than 50 per cent
agricultural.

HOME EQUIPMENT.

No farm is required. Farm products, methods of production,
farm buildings awl equipment are studied on farms in the vicinity
and at the homes-of the pupils. Practice work under economic con-
ditions is proving to be better than practice work under school condi-
tions, providing practice work in the former case is given proper
educational value by study at the school, in the greenhouse, and
elsewhere, of all factors involved in the production and marketing
of greenhouse crops.

Three high schools have fruit trees on the school premises which
Are taken care of by the pupils in the agricultural departments.
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Several departments have conducted campaigns by pupils for eradi-
cation of nests of insects injurious to fruit, prizes being offered by
local persons or organizations interested and by the State board of
agriculture. As many as 1,200 trees have been pruned and sprayed
in a single season by the pupils in a single department.

It is thought that there may be an advantage for a high school
that has neither land nor live stock to have a well-rounded farm
equipment of hand tools, including tools for pruning, sprayers, seed
sowers, wheel hoes, and the like.

Classroom and its eguipmrnt.Most agricultural departments are
limited to a suitable .combination room for study. Ordinary school*
desks are not suitable. In working out a problem in connection
with the home projeCt, more elbow room than that afforded by the
ordinary schoolschool desk is required. Flat-tapped desks, or table space
measuring about .2 to 3 feet per pupil, meet the needs of the agri-
cultural classroom. The agricultural classroom generally presents
the appearance of a combination of classroom and science laboratory.
Water and gas are found to be highly desirable. The best books,
bulletins, periodicals, and card-indexing systems dealing with agri-
cultural. subjects are available.

.

Several examples may be given cif the work done in agricultural
departments in high schools, but the department at Concord may
suffice. This department occupies one floor of a two-story stgucture
adjacent to the high-school grounds. Besides a small hallway,
there is a large study and laboratory room, a smaller study room,
and an office. The school grounds afford a limited amount of prao-
tice work in ornamental planting. Market gardening and fruit
growing predominate.

It is this school that has established the most noteworthy coopera-
tive arrangements with owners of greenhouses for practice work in
growing market garden Crops under glass. This departnient owns
a considerable 'practical farm equipment, such as pruning tools,
hand sprayers, and poultry appliances. Spme of the, best home
project work in the State is being done by this department.

This has a two-teacher department, the enrollment having in-
creased from 20 to 30. The outlay for special equipment, including
classroom furniture, .prpbably has not exceeded $1:500. The-de-
partment renders valuable assistance to die local board of health
by making a total Solids and fat determination of nine samples of
nine different milk dealers 'in the town on request. A sediment
test is also_ made. The results-of these tests arelput on a woolen disk
and exposed oac month in the window of a local drug Store, and the
tests of the re posted in the local paper, a sample of which is
here indicated: .

-88420°.!Ale-
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I hereby certify that I have analyzed and obtained these results from the milkmarked as follows:
Total sof ils. tat. Water.Geo. B. Clark

12.90 4.25 Clean.C. B. Jersey
14. 19 5.85 Do.A. H. Irn ,ginson .

Chas. Moulton
1. 94

10.39
3. 70
3.20

Do.
Do.Prinkataet farm 2.91 4.20 Do.I. Lovering

11.47 3.84 Do.Geo. Williams I IL 78 3.90 Do.Bonnie Brook 11.90 3.50 Do.ISimou Olsen 11.82 3. 43 Do.Y. B. Ccasar
11.4$ .3. G5 Do.

liAnny F.. TUTTLE. LISpEe0E.

A recent bulletin of the Massachusetts Board of Education isentitled, "The County Agricultural School and the High+ School
Agricultural Department in Massachusetts." Their requirements and
advantages are stated and compared.

NEW HAMPSHIRE.'

LEGISLATION..-L

. There is no direct State. aid for vocational agricultural instructionin New Hampshire. The department of public instruction, however,tdbes have Ow tower of approval or disapproval .-of high schools;
and disapproval of any given school operates to preVent that schoolfrom receiving tuition from pupils coming froM towns having nohigh schools. In other words, indirectly a high school needs the
approval of the depart eat of public instruction in order to receive

. 'tuition pupils from t s authorized under the law of the State
to pay high-school tuition. Such authority given to the State departmeat of public instruction secures identically the same results, sofar- as vocational agricultural instruction in the high schools isconcerned, as in States having legislation. providing for vocational; agricultural instruction.

QUALIFICATIONS OF TEACHERS OF AGRICULTURE.

The department of public instruction ,ficts in nothing . but an
advisory capacity so far as the appointments of vocational teachersof agriculture are concerned. The State department of public instruc-.tion requires as a condition of approval that teachers. of agricultureshall be agricultural college graduates. All but 2 of the 30 teachers
of agriCulture in high schools' are agricultural college graduate% andthose 2 have done special work fitting themselves for teaching thiswork.

.

The linthor Is touter obligation to Mr. W. II. WhIteher, or the State &prime* of Wm:Intro. forvaluable assistance.
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COURSE OF STUDY AND EQUIPMENT TO 1st APPROVED.

There is no hard and fast rule in regard to equipment. Schools
in different sections ofthe State stress different lines of work; there-
fore the equipment has to be adapted to the ptirtieular course of
study adopted by a given school and approved by the State depart-
ment of public instruction. The course of study in agriculture, as
indicated below, is a fair example of courses offered in the various
high schools. of the State:

.tgrirultural eourses of high sehooli

( .(Gr,(`S. Fall.

Camse

Soil study Meld work)
- classifica-
tion, and adapts.
Lion.

Picking and pocking
of fruit: methods at
propagation.

Course Ill._ Study and Judging of
farm

culirsi I V.... Patio ni inagement ;
cooperation In try-
ing and riarlicting;
farm amounts.

Winter. Spring. Summer protects.

Soil study (Lah.
exp.); study of
fruit growing; seed
selection and gar-
dening.

Grading fertilizers:
study of held
crops.

Farm animals (con--
Untied); dairying.

Study of text; rural
law.

Pruning and spray- Horticultural.
ing; planting of
gardens; planting
of hush fruits;
cultivation.

Tiling° and cultivn- Show results of cid-
tion; further ter- tIvation. and fer-
tilizer study. tilization of soils

for Said crops.
Dairying and feud- Continuation of feud-

ing protects ing projects.
Rural law; report of

projects.

U I RE MENTS OF STATE DEPARTMENT R EL AT I E TO DU11 ES OF
AGRICULTURAL TEACHERS.

The State department of public instruction, in addition .to the
requirement that teachers shall be qualified, advises but -has no

. power to demand that agricultural teachers shall be in charge of the
work during the summer. As a matter of fact, however, 50 per cent
of these teachers do inspect and supervise summer project work.

RELATION OF AGRLCULTURAL TEACHERS TO BOYS IN THE GRADES
AND THOSE D THE COMMUNITY NOT IN SCHOQE.

Under a working agreement with the State College of Agriculture
the teachers of agriculture and domestic arts supervise all of the
edicational activities relating to boys and, girls in the community.
This means that the teacher of agriculture must supervise the work
innature study and elementary agriculture in the seventh and
eighth grades. . .

PROFESSIONAL IMPROVEMENT OF TEACHERS OF AGELOULTURE.

The State de,partment of public instruction holds two conferences
at which superintendents and headmasters and teachers of agricull
ture meet and discuss details of programs, methods of teaching, etc.
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One of these confereneCs is in August, the other in December. No
financial assistance is given to teachers along this lino.

In addition to the above, the department holds eight. or ten
institutes in different sections of the State where groups of teachers
of agriculture, domestic arts or mechanic arts, or commerce, meet
in round table conferences and where for a day specific problems in
administration or the pedagogy of these subjects are taken up. These
constitute, accordingio the deputy State superintendent of public
instruction in charge NH agriculture, one of the most valuable agencies
in shaping the work..

MCTIIODS OF SUPERVISION.

The work of inspecting agricultural departments in high schools
is provided for by one department official whose title is "Deputy
State Superintendent in Charge of Practical Arts Division." Schools
are visited from two to six times a year. The method of inspe.-,tion
Consists of hearing classroom work, inspecting la`boratorriind green-
house work, and visiting a few of the home projects. This latter,
however, is practically impossible, owing to the fact that the deputy
in charge has over 70 schools-of all kinds to inspect.

The secords kept at the office of the department of public instruc-
tion arc practically only the general correspondence and occasional
reports along speGifie lines of project work and the work reports
mentioned.

So far as the records kept in school are concerned each school
keeps such records fts will enable it to fill-out the work report, this
work reporCieing a very important d ent which teachers and
superintendents understand must'bo m°aafrout in full at the close
of the school yea; (Saniplo attached.)

Name of school

Agronomy.

Number pupils passed? Failed? Dropped course?
Texts used and amount covered

.
In about what proportion ha4 time been dividedbetween recitation or lecture

and laboratory skid field?
pprosiMa. te number of mathematical problems worked out
umber of class and individual experiments

Home projects: How many andwhat crops have been raised?
&hod projects: What, it any, have been carriedout?

(Make report oh extra sheets.)
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Name of school.

10

anintalllusbandry. .

Number pupils passed? Failed? Dropped course?
Texts used and amount covered

In about what proportion has time been divided between recitation or lecture
-and laboratory and herd study?

Approximate number of mathematical problems worked oat
Nruuer of class and individual experiments
Home projects: Detailed statement of
School projects in detail

Name of school

(Make report an extra sheets.)

Horticulture.

Number pupils passed? Failed? Dropped csjirse?.
Texts used add' amount covered?

In about what proportion has time been divided between recitation or lecture
and laboratory and garden or hothouse?

Approximate number of mathetnatical problems worked out
Number of class and individual experiments
How many and what crops have been raised?

,.Home projects: Give full statement on additional sheets?
School projects: What, if any?
BriOly describe other agricultural courses, if any.

*teachers are supplied with available material and aided in' the
matter of method by the deputy in charge at the conferences above
indicated and at the time of inspection so'far as there is opportunity.
It is found possible to discuss such problems as arise at least twice
a year and frequently as many as five .or six times a year. A great.
deal, of _assistance is given by correspondence, but in addition Wall
this the most important source Of all help to the department is
through the series of institute circulars which are prepared and sent
out bytthe department.

HOME PROJECTS.

One of the absolute requirements of the department for continued
approval of a school is.that every pupil taking thp course in agricul-
ture shall carry 'on home projects in the line tif horticulture, field
crops, and animal husbandry, these projects to be of such a nature as
to justify including them under the head of high-school work.'
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With reference to general requiremenis relating to projects, Mr.
G. H. Whiteher, of the State department, of public instruction, says:

All projects must be under the direction and supervision of the teacher. This
can not be confused with the numerous plans designed to meet the needs of adult
.farmers, because purely vocational aims have no plarvin the pub acv I, owing
to the ago of pupils. Nor can it be organized along lines that are p rhaps 1l suited
to club activities. because these too often fail to meet educational cods by s mg
to combine vocational and social motives at an age that lacks expe 'mice to utilize
the former and feels no need of the latter. Every high-schoOl proje t must be the
direct outgrowth of classroom preparation and presentation, because is pointed out
in Circular Nu. 12, 1911-15, pupiLs are prepared for field work by the teacher, who
must "ire a connected statement of the important things to be ;'een (or done) and
the reasons why they are important. This is the blazed trail through the wilderness
that the'pupil is to follow as he opens up a highway of knowledge."

A project is one step in af, educative procem. and the high school is by statute
responsible to the State department of public instryttion for. the whole process iu
agriculture, as well as iu .Lat in. English, geometry. eg.

Agricultural subject,: can no more.be delegated to outside administration than can.
translation in Latin. themes in English, mehanial drawing, or any other element
of required school work.

The high-school teacher of agriculture working with and 'through class must
plan and execute all required projects and must personally know that a faithful
attempt is made to secure worth-while results.

Pupils who fail to undertake projects must be reported deficient and can not gradu-
ate until the deficiency is made tip.

Hopkinton High School, --In accordanSa.with the New Hampshire
State program of study, agricultural projects have bred carried on
sticcessfully by It. W. Peaslee at t opkinten High School. This
school is located in a section of tre State where general farming is
practiced. In addition; the attitude of the community toward the
school is one of interest and cooperation, which fact adds in no small
way to the efficiency of this system of teaching secondary agt'iei4-
ture. The plaii of work fulls under several heads:

1. A complete underStanding is had by the instructor with the
boy an his parents as to just what conditions and requirements are
necessary for the boy to enter the agriculture course: Such points
as use of 1 am, etc., come up hero for discussi;m.

2. The for the project is selected in the fall by the boy and
the instructor, and 'whenever possible, preparation of the land is
started in order to facilitate the work hi the spring.

3. All plans Jor the project are made in the winter as part of the
school work, actual' preparation of the land beginning in t ring
as soon as vioather conditions permit. Students are allow time
Worn school to do this work, provided itdoes not in any way interfere
with other, regular studies.

.

4. All.Work.on the project is done by the student himself, or
his ditentiOn,-. With the direct supervision of the hist-1114°r. Such
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supervision necessitates visits by the instructor every two weeks or
oftener as occasion may demand.

5. The incentive to the student is npt given by hdlding before his
eyes a "sillily" prize or the "mighty" dollar, but effort is made to
have him carry on the project in a businesslike way, not losing sight
of the facts that he is doing school work and that quality of product

paramount.
Results of garden projects.

Acres. Arnim/its
grws u. Cost .1 Treat.

ThrceIteelf the
..-

$11.65 141.33$10.00Utx-furt h. i
47. 78 37.10 10.68Do 37.70 25.70 214.00Onceighth 01.09 21.70 42.39Three.sisteen 1101 73.10 37.30 35.60one-eighth 69 34 15.00 54.34One-Iourth 134.48 34.96 1105.37

I "Cost" Includes labor Income, reckoning man hours at 23 coils, and hurtn hours at 15 cents per hour.Includes $2 cash prise.
I Includes $5.75 cash prizes.

The State department of public instruction requires each high
school offering an approved course in agr:culture to hold a school
exhibit of the products of home project work. An exhibit of this
kind was held last year at the Hopkinton High School. All gardens
were planned with a,view to minimizing hand labor, horse cultivation
being used, supplemented with as much handwork as was necessary.
Some standard brand of sheds was used by each boy; while cabbage,
cauliflower, and tomato plants were obtained from the school hotbeds.

All actual work was dorio by the students, the garden plan being
worked out under the direct supervision of the instructor, and the
work through the summer supervised by visits every two woks and
oftener, as was deemed necessary.

In addition to the regular garden project, one boy had, a demon-
stratiOn plat of alfalfa, another a plat of Canadian field peas, both
trial plats planted from seed sent by the Government, the results in
each Rase being sent in to the United States Department of Agricul7
ture as per agreement. The alfalfa was inoculated with commercial
culture.

As a part of the horticulture course, hotbeds were run near the
school by the two upper desks. In thy° were grown lettuce,
radishes, 50 dozen tomato plants, 800 to 1,000 cabbages and eau&
flower. The total receipts were' 110.. This mount is small, owing
to the fact that .people are educated to buy a 0e- leafed, late tomato
plant. The fine-leafed Earlina ,plants were sold at a sacrifice,, but
from the gratifying results obtitiOed from them by ell who purchased,
a ready market is assured for all plants which can be raised 'next
spring.. -
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At this same school a series of home projects in poultry feeding,
accompanied by marketing of products proved of high educational
as well as economic value. In addition to this, the fact that two
boys from this school went home and commenced complete reorgani-
zation of the farm only shows that this kind of school work does
function in the improvement of agricultural practice.

NEW JERSEY.

According to Lewis H. Carris, assistant commissioner of education,
any high hchool may introduce subjects from the field of agriculture
as a part of the regular program of high-school studies. Such work
is usually divided into specific subjects which bear directly upon
agricultural work and are for the most part connected with the
science work of the schools. Among the subjects possible are ele-
mentary agriculture (a study of some elementary text in agriculture),
animal husbandry, agricultural chemistry, agricultural physics, fruit
growing, field crops, horticulture, farm accounts, farm management,
etc. Attention is called to the fact, however, that when this subject
is introduced into a high school, it is necessary to secure a teacher who
is both legally and professionally qualified to,do this work. In agri-
cultural science, a teacher who has had no agricultural experience
usually fails to do satisfactory work.

STATE AID.

The State givei a quota from $2oci to $400 to each high-school
teacher, depending upon the length 'of the high-school course; and
the work in agriculture, when approved by the State board of educa-
tion, may be incorporated into any high-school cgurso and the die -
trict will be assigned quotas,for.the work of teachers of agriculture.

VOCATIONAL SCHOOLS.

Under the provisions of the New Jersey laNbs for 1913 any present
district, any union of two or more present districts, or any county
may organize work in vocational agriculture.

A vocational agricultural school is a school, or a department in a
school, under a special teacher or teachers where agricultural subjects
with agricultural projects form the greater part of the program of
studies. These subjects of study should be connected with definite
projects which are worked out on the home farm Under the supervi-
sion of the special teacher or teachers., The State board of education
is ready to consider the approval of any definite scheme for providing

v4cational training far apprentice fartners in any of the districts
mentioned above. A few of the plans suggested, are as follows:

1. Vticational agricultural department, which shall employ
teacher for the year around who %hall give definite insteuetiom to rt
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group of boys during the winter months and supervise their work on
the home fann during the summer.

2. A definite winter term for the instruction of boys who can not
attend the regular high schools.

3. Definite expert supervision of agricultural projects carried on
on the home farms during the summer months, supplemented by occa-
sional meetings of pupils with the teacher.

4. Short unit courses which provide definite instruction in any one
of the topics which are of value to a group of farnlers in any commu-
nity. The number of such short unit courses vihich can be given
with profit is very large. For example, courses might be given in the
judging of cattle, testing of milk, balanced ration., plant diseases,
small fruits, poultry raising, etc. These short unit courses can be
given in a series of 5 to 25 lessons, depending upon the character of the
subject to be taught.

Particular attention is called to the fact that it is not necessary to
have an experimental farm, equipment of building, and tools to
carry on an agricultural school or department as indicated above.
The laboratory is the home farm, and practical experience in the art
of farming. gained by the students in d finite projecte of some
financial itTportanc e.

State aid.State aid to the extent of one-ha tenance and
equipment is provided to any district, union of districts, or county
which organizes a vocational school or department. It will be ob-
served that there is no minimum amount of State aid contemplated
in the law.

Under the provisions for the establisknent of Vocational schools,
New Jersey is carrying on probably tiro most unique experiment in
the way of a vocational school system for a county that May bo found
in the United States. The vocational school system of Atlantic
County consists of a board of education of five men and a staff of five

1
men and two women, as follows: R. D. Maltby., director, four agri-
culturalteachers, one of whom is also the chemist, a domestic- science
teacher, and a clerk. The staff is engaged by the year, for the entire
year. Each agricultural teacher is in charge of an agricultural school
or center. Each school is fitted out with adequate furniture, books,
and apparatus for conducting class work. The domestic-science
department is fitted out with equipment for two unit kitchens. This
outfit is transported to sections where the work ie given. ,

The vocational schools also have a fully equipped chemical labo-
ratory for analyses of soils, feed, fertilizer, eta. Agricultural schoola
are located at Pleasantville, Cologne, Hammonton, and Minotola; the
chemical laboratory is at. Pleasantville. `.
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CLASSIFICATION OF EDUCATIONAL WORK.

Full time.Men and boys above the age of 15 years taking threehours per day, five days per week, durirg the winter.

Full-time course.

Courses.

- First year. Second year. Third year.

Rours.1 Nature, ours Nature. ITIours. Pature.

Project
General science

7
S

Elementary
Soils

5
5

5
Crops 5 Lice stock.Home-ins p r ove-

roent.
Care of home

grounds, etc.
Sanitation

Carrehopnt topics
1

1-2
rte of tools Farm mechanics.

OWE
Rural law.Grammar
General principles.FormarIthmetie.
Percentage and ac-

counts.Agricultural engi-
neering. Farm surveyins.

Care of animals
Prevention of dis-

ease.

Part time.Men taking less than the above and confining most of
their time to project study; class work done largely at night.

School pupils. Pupils enrolled in public schools, above the seventh
grade and over 15 years of age, taking not less than three hours perweek. Studies consist wholly -of elementary project. study. Work
taken in lieu of like numbet of hours of school work.

Lecture course. Consists of groups of men and women in various
sections of the county, meeting once or oftener a week during the
winter for.the purpose of discussing the agricultural problems of the
community. -Only those who desire take outside project.

Night classes. -- Composed of men who meet.,once or oftener, per
week. Work consists of project study and problems of community
interest, as control of diseases, fertilizing, etc.

short course. Teo, four, or six weeks in length. Given for those
who desire detailed. information on certain subjects and are unable
to attend a full-time course.

PROJECT WORK.

Project work consists, of carrying out a systemalle piece of work
in the growing of lt crop or some other farm activity that hai' pre-
viously been studied shot in school, or expressed in other words, a
practical demonstretion of information gained in school. Project
work is inspected weekly,-or as often as necessary, throughout the
growing season, by the teacher. 'Upon the results of the project the
increased earning power of student is completed, though it does not

present all of'the increased knowletip of the student
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VOCATIONAL SCHOOL BULLETIN.

Beginning with the month of May, 1916, the vocational schools
. began the publication of f he Atlantic County Vocational School Bul-
letin. The purpose of the bulletin is to furnish to the citizens of
Atlantic County first-hand information of the activities of the voca-
tional schools. The bulletin also includes seasongble notes on farm
work, notices of agricultural meetings, and discussion of agricultural
problems. The bulletin is sent free to all patrons of the vocational
schools, to whom is extended the free use of its columns for the dis-
cussion of agricultural problems of community interest.

SOILS LABORATORY.

1110 soil laboratory is a result cif the need and consequent demand
of the farmers of the county for a place where questions regarding
soils, fertilizers, spraying materials, seeds, etc., could be answered
positively as to actual composition. Such answers can not always
he given by simple examination by eye, nose, or tongue, nor by
taking the word of the seller. More bften the answer calls for appa-
ratus and materials which give results which are measureable
weighableand then these results are calculated iu dollars and cents.
Time is also an important factor in the money value of an answer,
Fund the laboratory is, therefore, located within easy personal reach
of all the farmers of the county. Farmers arc always welcomed
in the laboratory and the object lesson they receive by coming in
actual contact with the scientific methods applied for their benefit
results in gaining their confidence, not only in the vocational school,
but also in the State College of Agriculture and the United States
Department of Agriculture.

The equipment of the laboratory is limited to apparatus and chem-
icalS required for determinations of a practical character and con-
sists of the necessary chemicals and apparatus for chemical analyses,
apparatus for physical analyses of soils, fvtilizer and spraying mater-
ials, a co,mpound microscope, seed-test inl outfit, and a milk tester.

DESIONSTRATION WORK.

Demonstration work is understood by the vocationalschool staff
to mean definite instruction on some farm problem at the farm and
the carrying out of such instruction by the farmer. Demonstration
work is. always the result of a previous call either by phone, letter, or
in person, for such instruction. Unless said idstruction is followed
out, the same is not regarded as a demonstration. Furthermore,
practically all of the demonstration work performed by the vocational
school staff is done while on the project visiting routes; and practic-
ally 190 per cent of all demonstration work is held with farmers who



26 AGRICULTURAL INSTRUCTION IN HIGH SCHOOLS.

have had some direct connection with the vocational schools, either
as full time, part time, lecture course; or short course students.
General demonstrations are held, where there are two or more per-
sons present, on some fixed line of agricultural activity. General
demonstrations are announced in advano and aro hold for the gen-
eral instruction of the neighborhood

CLUB WORK.

During the summer of 1915 the vocational school staff assisted the
county superintendent of schools in the supervision of the boys' and
girls' agricultural and home making clubs. In 1916 the vocational
school staff practicallytook over the entire supervision of this work.
This year the scope of the work. has been broadened until the club
work now Includes corn, Potato, sweet potato, and girls' tomato
growing and canning clubs. Improved seed corn was secured and
furnished to the boys at cost; so the boys are the foundation of im-
proving the standard of corn in the county. Buttons signifying that
the boys and girls were members of the club movement were given
all contestants. Frequent meetings of the contestants are held iii the

1

various school districts to keep up the interest and to instruct the
boys in their work. The domestic science teacher held frequent

I demonstrations in canning of fruits and vegetables for the girls who
aro members of the girls' clubs. Mothers are also invited, so that
the work has el broader influence. The enrollment in the various
clubs of the county is se follows: Yellow Dent corn, 11S; White Dent
corn, 26; acre corn contest, 13; pop corn, 31; white potatoes, 49;
sweet potatoes, 42; tomato growing and canning, 177; total, 456.

COOPERATIVE' AORrCULTURAL CLUB WORK.

Until recently all the attention of agricultural experts has been
.directed toward the production of larg6r and better crops, with-
out giving duo consideration to the question of buying and sell-
ing or in any way endeavoring to help the farmer dispose of his
produce systematically and economically. The vocational staff,
however, has felt this need to balance production and has been
able to inaugurate both buying and selling organizations among
groups or clUbs composed of farmers.

Whore organizations were formed, prior to the advent of the
vootional schools, every effort has been put forth to cooperate with
them, but where none existed, efforts have been directed toward
organizing such an Association, conforming to the needs of the
community. There is novestablished one or more such associations
in. each. di the vocational school districts.
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VOCATIONAL SCHOOL LABEL.

Never in the history of agricultural extension work has a public
organization issued any method or means of guaranteeing the farm!
ers' products. This action evolved from the belief that education
in grading, packing, and marketing was incomplete without the
money measure of that educatioa_

Tho vocational schools, theretW, designed a label which is given
free of charge to the students for their use, providing they, implicitly
follow rules prescribed. The label states that the goods are "Graded
and packed under direction of Atlantic County Vocational Schools."
Space is provided for the marks ofthe grades and types-of products.
Furtheirnore, each User has a Serial number which the schools place
upon the label. This serial number is for the use of buyer or con-
sumer who has objection to the quality of produce in package, and
by stating-that number in correspondence with this system of schools
flu; matter is investigated, and if the farmer fails to conform with
the rules of grading and packing, adjustment is made and the farmer
forfeits Alio privilege to further use of the label.

That it is a guarantee and efficient in its purpose is exemplified by
the fact that an additional S1 per crate has been continuously received
for strawberries, and other produce has brought proportionate
additional returns.

IMPROVEMENT OF RURAL SCHOOL GROUNDS.

. In cooperation with the local school boards the members of the staff
have assisted in helping to improve the appearance of 'Several schools
and their surroundings. Tho most decided work was perfoimed
at Bargaintown and Minotola, where plans for the improvement
of the grounds were first drawn and then the work done according'
to the specifications. This work has only commenced, as several
requests have since been made for assistance, which indicates the
interest that has been aroused in this activity. The time is rapidly
approaching when public-spirited men and women will realize the
importance of keeping the , school grounds neat and attractive.
Already the lessons learned in this work at school are being applied
at home.

LIBRARIES.

The library in the vocational schools is equipped with 433 book*
covering problems on fruit and vegetable growing, insect pests and
diseases, fertilizers, general farm crops, farm managemen , poultry
husbandry, general animal husbandry, and general fa life, to-
gether with a full list of available bulletins and reports rom the
New dersey.Experiment Station and the United States De artmint

culture atVashingten, also many liulletins from Sta

. ;
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ment stations through .ut the United States. All the books, bulletins,
circulars, pamphlets, and news letters belonging to the vocational
schools and pertaining directly to the science and art of agriculture
are at the disposal of all patrons of the vocational schools. -Few
of the above books are used as textbooks, though most of them
are used strictly as references. in working out. project outlines. The
vocational schools are also equipped with a full set of project out-
lines compiled and written by the vocational school staff. The
library in each school is open special evenings for the use of those
who wish to come in and read, as well as to get books for home reading.
A few agricultural periodicals are kept. at the various centers. Weekly
news letters from the State experiment station and Federal Govern-
ment are posted where they are accessible at all times. The use of
agricultural reading matter, especially agricultural literature, has
been stimulated in the farm home. Nearly 50 per cent of the books
owned by the vocational schools are in circulation throughout the
year. Many -bulletins have been ordered and books purchased
through the instrumentality of the vocational school staff.

AGRICULTURAL MEETINGS.
.

The vocational school staff has exerted its influence in the devel-
opnient of social and economic betterment of farm life. The members
of the 5tafT aro members and officers and are frequently in attendance
at the meetings of all agricultural associations of the county. They
have also been instrumental in assisting in the organization of poultry
associations, subordinate granges, and Pomona Grange and agri-
cultural clubs. This activity is no small part of tbe work of the
'vocational school staff, as there is many- a week in which the instruc-
tor attends four or five meetings. The' attendance in itgricultural
meetings is practically always accompanied by a talk and a round-
table discussion.

FARMERS' WEEKS.

Farmers' week consisted of a series of five evening meetings, each
meeting being devoted to a distinct, branch of agricultural work, as
fruit growing., One night of each series was always devoted to the
ladies with special attention 'given to general rural improvement.
Two and three lectures were given each night, after which a general
round-table discussion followed. The meetings were presided over
by prominent farmers of the community, who always lead the .dis-
cussions. In Hammonton and Cologne a committee of the farmers
has been appointed to assist in the perpetuation of the movement.

Five series or farmers' weeks have been held since the inauguration
otthe vocational schools; two 4 Irmotela, two at Hanimonton, andtone at Cologne.
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NEW YORK.'
SCHOOLS OF AGRICULTURE, MECHANIC ARTS, AND HOME MAKING.

State aid.For many years the New York State Education De-
partment has recognized agriculture as a proper subject for school
study, and 10 years have passed since the first outline of a course
in agriculture was included in the courses of study for secondary
schools. Not until 1910, however, was there any provision made
for instruction of a vocational' nature. At this time the legislature
enacted a law authorizing the commissioner of education to appor-
tion public money for the partial support of schools of agriculture,
mechanic arts, and home making. In 1913 this law was amended to
its present form. The following indicates, the main provisions of the
present law and amendments.

L Such schools may be established in union free school districts pr in common-
school chr7fricts when authorized by a district meeting.

Practically all village schools are in union free school districts,
while nearly all the small country school, are in common-school
districts. This permits any public school in the State to undertake
the work, even though it does not maintain a high-school depart-
ment. It should he tinted, however, that the school may be author-
ized only by a vote of the district.

2. Such schools are to he under dr direction of the authorities that. have charge
of other public schools of theidistrict.

This is to insure the incorporation of the vocational work as an
integral part of the established school system.

3. The commissioner of education shall annually apportion a sum equal to two-
thiqls the salary of'tho first teacher and one-third the salary of each additional
teacher, also $200 additional if such teacher is employed for the full year
(includes summer vacation), provided

(a) No change of teacher is made.
(b) Such school may be a department or course of instruction established.

and maintained in a public school.
(c) Such school has an enrollment of at least 15 pupils.
(d) Such school maintains an organization and a course of study and is con=

ducted in a manner approved by him.

The most important factor in successful school work is the teacher.
The apportionment of a fractional part of the teacher's salary
instead of a lump sum tends. both to secure-.better salaried teachers
and to warrant a yearly increase sufficient to etain competent
teachers. The provision for summer . employlptrnt makes possible
an effective teaching plan.

4, All money so apportioned is to be used exclusively for the payment-of the
salaries of the teacher.

i The author Is linter obligation to Mr. L,B, Bowline. of the Brats department of oducotiOn. fqt Ts*
able assistance and material found In Olt report cot New Yea ergeb.,



SO AGRICULTURAL INSTRUCTION IN HIGH STOLS.

METHODS OF ADMINISTRATION.

The administrative and educational work of the State education
department is performed by the commissioner of education, 3 assist-
ant Commissioners of education (1 of whom is deputy commissioner),
and 14 divisions or bureaus.

The division of agricultural and industrial education has charge of
State-aided vocational instruction and general supervision of courses
of study and projects of a vocational nature.

QUALIFICATIONS OF TEACHERS.

No teacher may legally be engaged for vocational work who has
not a special certificate, which requires, generally, evidence of gradua-
tion from an approved high`school or the equivalent, and also from
an approved professional institution wherein the candidate com-
pleted a four-year course of study in the subjects to he taught.
Since the State pays two-thirds of the salary of the first teacher and
one-third of the salary of each additional teacher of vocational
subjects it is incumbent upon the division of agricultural and Mats-
trial education to insist that only the best available teachers ho
engaged. Boards of education are, therefore, advised to consult
with this division before contracting with their vocational teachers.

The following points are brought to the attention of boards of
education as to what is to be kept in minil in selecting a teacher of
agriculture:

1. A teacher of agriculture should ho thoroughly conversant with
farm life, either through his home life or extended experience work-
ing on a farm.

A teacher of agriculture in a secondary school should not be a
specialist in one or two agricultural subjects, but should have a
good general knowledge of the entire field, including soils, animal
husbandry, dairy husbandry, poultry husbandry, farm crops, fruit.
growing, plant diseases, farm machinery, etc.

3. A teacher of Agriculture should have some knowledge of the
science and art of 'teaching, gained, either through special study or
from teaching experience. A thorough knowledge of agriculture
May be of little use unless the teacher has also some knowledge of
how to direct the activities of pupils.

4. A teacher of agriculture shouldunderstand the intent of voca-
tional agriculture, should be familiar with the farti home, and should
understand the problem of connecting the school work and the
home activities of the pupils.

5. A teacher of agriculture should have some knowledge of
mechanical drawing, woodworking, and elementary blacksmithing.
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TYPES OF SCHOOLS.

31

Two general types of agricultural schools in New York are recog-
nized by the education department, namely:

1. Intermediate schools of agriculture, mechanic arts, and hams
making.These are small schools of distinctly rural type offering
four years of vocational work based upon six years of elementary
srlwol work. This typo of school is not maintained in connection
with any other secondary school course or department. These

HIGH SCHOOLS- IN WHICH

FOUR-YEAR COO 12.5ES- HAVE BE EN
ESTABLISHED

Flo. I.
oft

schools are planned for districts which do not at present maintain
ap. academic department. Districts now maintaining an academie
department of junior or middle grade may reorganize and establish
an intermediate school. The course is so organized that pupils
who are graduated from the intermediate school may complete an
approved high-school tours p by two years of additional work.

In addition' to the elewfitary teaching staff, there 'are three voca-
tional teacliers: '(l) A principal qualified to teach agriculture, (2)
a woman qualified to teach home-making subjects, (3) a tax
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qualified to teach English, history, etc. Each of these teachers
holds a special vocational certificate for the particular work in
which he or she is engaged.

CURRICULUM OF AN IN fERMEDIATE SCHOOL OF AGRICULTURF..

A

R.'Y I: AR.'

Lours a
week. .

THIRD YEAR.

Hours a
week.

EngliAr 5 English 3
Arithmetic 5 Mathernatici 3
Geography 5 Biology/ 5
Agriculture or home making.

sEcoso Y E A It.

10 Agriculture or home making

I'01.7 Taff YEAR.

10

,English r 5 English 3
Mathematics... History 3
History. 5 Mathematic,
Agriculture or home making 10 Agriculture or home making 10

2. High schools of agriculture, mechanic arts, and home;makin9.
These aro vocational departments of high schools located in villages

. and rural communities. Pupils in these deparfn . cite English,
.- history, etc., in common with pupils in other departmet s of the

school. It is, therefore, -assumed that the principal of the school is
also principal of the school of agriculture, mechanic arts,sand home
making. Official communication comes from and is directed io

umaciaaai OF A VIGIL SCHOOL OVAGRICULTURE.

FIRST YEAR.

Loch a
week.

THI YEAR.

Hour- a
Trek.

English 4 English 3
Algebra. 5 Physics or chemistry 5
Biology 5 Third-year agriculture or third-
First-year agriculture or first year year home making 10

homo making 10
FOURTH YEAR.

sEcoNn YEAR. English 3
English 3 American history with civics. 5Plano geometry 5 Fourth-year agriculture or fourth-
History 3 . year home making
Second-year agrieUlturopt: second-

year home making. 10

In New York State tho number of public high schools teaching
.agliculture, mechanic arts, and home making increased 300 "per cent
in five years, as follows: 16 in 1911-12; 25 in 1912-13; 34 in 1913-14;
47 in 1914-15; 64 in 1915 -16.

01- CURRICULUMS MD COURSES OF STUDY.

The classroom and laboratory inst is based upon till prac-
tical experience gained on the farm, at h or elsowlere. It is,

Bovouth sobool,year.
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Ttherefore, impossible to prescribe uniform courses of study or to

prepare adequate outlines for particular subjects. This does not
mean.that the courses of study of a school are changed to suit the
whims of pupils who do not know exactly what they want or need.
Definite conrses'of study are formulated at the beginning and are
followed until there is urgent need for a change. A well-balanced-
general knowledge of the entire field of agricultural science and
practice is represented each curriculum.

The foregoing curriculums are not prescribed, but any school
desiring to make any change secures the ttpproval of the division of
agricultural and industrial education before doing so. Other sub-
jects, after approval; are substituted -for' those indicated above.
The arrangement of subjects and the content of those subjects are
suited to the community in which the school is located.

ROOMS AND EQUIPMENT.

Since agriculture deals with concrete material and is to a great
extent objective, much of the time occupied in this study is spent
in the' field ,and laboratory, connecting in as many ways as possible
everyday objects-. and occurrences with the general principles of
science. For this ,purpOse the barns, machinery, herdS, flocks;
fields, and crops of neighboring farmers are usually accessible and
available. This means that the cost of material equipmentat the
school is low. Five hundred dollars is the amount advised to be
included for equipment in the budget of a school starting the work.
It is required that the rooms and equipment provided for this de-
partment shall be as modern and convenient as for any other part
of the school. Rooms are not used for this work unless they are
well heated, lighted, ventilated, and perfectly sanitary.

THE LABORATORY.

The purpose of the laboratory and its equipment is supplementary
to that of the field. It furnishes a mean, for demonstrating various
phases of agriculture and affords an opportunity for securing indi-
vidual experience. One large room properly equipped to serve as a
combination recitation room and laboratory has been found most
satisfactory. It frequently happens that an exercise may he part
recitation and part laboratory. Material and apparatus commonly
used in the laboratory are also usually necessary for classroom
demonstration. Centering all work and materials in one room saves
time and trouble. A chair with a drop arm mikes the best seat
for such a room. When the arm is lowered, tho chair may be used
at the side table. For any demonstration exercise, such as butter
or cheese making, the center of the rebut may be cleared and plenty

-
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of space provided for the work. When any great amount of dairy
work is indicated in _the course of study, a special cement-floor room
Is provided and properly equipped with the necessary oppliances

}!Wt) K.' 'S C CILP17,3111ATIC., riAmCra.
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JIM 2. Plan of combination laboratory and reeitntion room for agriCult are recommended by t be Ncw York
State Educullonal Department.

of a home dairy. These rooms have running ;water., and gas when
possible. When gas is inaccesaiblc, alcohol, or other burners, aro

of
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k
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CAsearoarsocusostioetantenon.turratAt Leaceselotreso4K4 (edIAA:omega:v. PPOW10440 4,yrepurs

Fro. 1Elevations of eases for books, demonstration material,
apparatus, and supPRee show n in the plan.

provided. Zhe agriculture room is near jahe ground, with easy .
acooss to UM outside of the building, so that classes may readily
pass in and out without disturbing others in the budding.
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Ample case room is provided for apparatus, laboratory supplies,
and demonstration material. The upper doors are okiass, so that .

material may bo readily located. The lower doors are of wopd,
since glass so low down is frequently broken.

a

,

. II I . I irlAMI1.1.1. I .11..1 1.1. I .1.1,'1'1'1'
6 0

'BLACK BoARD dr, DRAvvel25 roe SU PPUt,) ..5eCnc.)r-t hr. (ia

t Elevatiou of blackboard and drawers fur supplies. Racks for drawing boards could be substi-
tuted fur two coos of drawebi. The blackboard should be of slate.

"lie laboratory contains plenty of drawer space. Cases are mouse
proof, so that grains and other edible material may he safely stored.

The side tables are at least 2 fett wide and 30 inches jligh. There
is a drawer for each 2 feet of length. The tops are smooth matched

and finished in such a way
that they may be protected
from damage and kept clean
and smooth.

0 Agriculture requires it defi-
nite, special equipment; and
adequate provision for agri-
culture teaching requires an

. , expenditure greater than for
LA5012A1012Y TAbLE..) any of the other sciences.

5.Elevation of laboratory tables. To insure good Outdoor as well as indoor
lighting, curtains should roll from the bottom of the win- work -must be considered.dews rather than from the top.

Some of the materials and ap-
paratus used in the physical, chemical, or biological laboratories may
also bo used by the teacher of agriculture, but inno case is such equip-
ment alOne sufficient. A list of the kinds and amount of material.st .

needed is nade out at least. ono a, year Iv.the-teacherPf_Agri0.41,41*.,

EQUIPMENT.

..D.Wwws /,'
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The board of edteation sees that funds for such material are provided
without delay. Laboratory supplies for the year ere, so far as 'pos-
sible, secured before the opening of the school in the 'fall. In com-
piling a list of the equipment and Material needed, the teacher goes

' over his outlines of work for the coming year. and carefully notes
his probable needs. Local material is collected by the teacher and
pupils, and some of the apparatus is constructed in the school.

The following is a suggested list which represents the average equip-
ment in the New York schools. Many of the articles listed are made in
the shop, some are collected locally, and otliers donated by commercial
firms.

FIRSTrt:A It AGRICULTURE-POULTRY HUSBANDRY.
Incubator (30450 Kt: s. 1.
Killing 'calves (Krum 3.

Chart material (slim ptinter's
cloth), 20 yards.

Stamping out 1 eet.

Scorecards.
Poultry feeds. ipet.
Egg tester.
Exhibition coops.
Picking box, 1

Poultry - carrying crates.
Parcel-post carriers.
Egg preservatives.
Disinfectants.

SECOND-YEAR AGRICULTURE-FARM CROPS, SOILS, AND FERTILIZERS.
Vials, 4 dozen.
Hand lenses, 10.
Tape measures, 10.
Dry measures, 1 set.
Passe partout tape. 5 pieces
Spades, 2.
Soil augur, 1.
One-quart bottles, 10.
Onequart fruit jars. 2 dbzen.
One-pint fruit Jars. 1 dozen.
Soil cans, 1 dozen.
Flower pots (6-inch), 2 dozen.
Celluloid sheet (24 by 30 Inches), 1.
Ignition cru ethics, 2.
Small shallow pans. 24.
Gas ohimneys, 3 dozen.
Glass tumblers, 3 dozen
runnels (3- Inch). 6.
Solt sieve (coarse), I.

Scales, 1 pair.
Para0In (cakes), 2.
Cheesecloth, 5 yards.
Sieves (20, 40, and 60 mesh),
Groins:

Thrashed.
Sheaf.

Grasses and legumes:
Plants.
Seeds.

Plant disease specimens.
Tweets (presened or mounted).
Spraying materials.
Treating materials.
Balances.
Flower pots.
Germinating trays. In.
Glass mates (convenient
Corn rack, 1.

Fruit jars.
Soil boxes (1 by 1 by 1 foot). 3.
Capillary support racks, 2.
Support ratio, 6.
Soil bins.
Chemicals (in small quantities):

Sodium carbonate.
Calcium sulphate, -
Pot assium permanganate.
Ammonium hydrate.
Sulphuric acid.
Calcium oxide.
lduriate of potash.
Litmus paper.
Ammonium hydrate.
Calcium carbonate.
Hydrochloric acid.
Sodium chloride.

THIRDYEAR AGRICULTURE-FR-LT; CF.OWING, ANIMAL HUSBANDRY, ND
DAIRYING.

Babcock milk taster (12-bottle), 1.
Babcock milk tester (4. bottle,

open), I.
Milk test bottles, 18.
Cream test bottles (9-gram), 6.
Skim milk test bottles, 6.
Add measures (17.5 c.c.), 12.

Scorecards (seloded). 200.
Sediment tube and bushing, 1.
Dairy thermometer, 1.
Burette holders, 2.
Milk test bottle holder*, 10.
Measuring standard, 1.
Samples of animal feeds.

Test bottle -brushes, 12. Cbemiellis (small quantities): -
Hydrometer jars (12 by 2 Inches). Iron chloride.

2. Starch-potassium iodide.
Lsotometer (Querenne). 1. Hydrogen peroxide.
Lnetemete (II. of H.), 1. Farrintton's alkali tablets.
Graduate (3.ounce), 1. Dichloride tablets.
P1PeD4142- Silver allude, C. 1'.
Ghee and rubber tubing. Potassium chromate.
Cream scales, 1. . Sulphuric add (13 pounds).
Composite sample Jars (ierewtop) Hydrometer, 1.

BMW PunlP. L
Burettes (30 Budding knives, 4.. .

.

POLTRTII-YEAR AGRICULTURE - T(

Grafting chisel. 1.
Pruning saws, 4.
Pruning shears. 1.
Raffia. 1 pound,
Beeswax, tallow, resin.
Apte basins, with handle (3

quart). 12.
Pails (12.quart), 2.
Twine, 2 balls.
Measuring tape (50 feet), 1.
Vials, 4 doses.
Insect and pathology mounts.
Spray nozzles.
Chemicals.:

Copper sulphate, 1d pounds.
*lower of sulphur, 10peands.
Lunap lime, 10 pounds.

'Anomie o( teed, b pounds.
Insecticides, fungicides.

AND FARM MACHINERY
,

termWeal and outOt, 1- farm meebbea.
-

411203.410", A Ilk
. . .

5
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REQUIREMENTS FOR STATE AID.

1. That the time of teachers shall be devoted exclusively totvoea-
tional work. This precludes the supervision of a general study hall
and the.teaching of other than vocational pupils.

2. That the school shall have at least 15 caviled pupils. Pupils
registered in the school and carrying on a project in conformity *ith
the rules and regulations governing project work may be counted in
tho required 15.

3. That such school shall maintain an organization and morseled
study and shall be conducted in a manner approved-by the commis-
sioner of education through the division of agriculture and industrial
education.

4: That the teacher of agriculture shall ho employed for service
during the summer months. It is necessary for the board of educa-
tion or trustees to determine the educatidnal services to be rendered
by this teacher during the time the school is not open (the summer
vacation). This plan is submitted to the division of agricultural and
industrial education. If the plan is approved and the work is satis-
faCtorily done, additional apportionment is made. The following
suggestions are made to hoards of education in planning this work:

(a) The year should begin in September rather than in Juno or
July.

( ) Plans for the summer work .of the teacher and the detailed
pl s of the pupils' home project work must be submitted to the
d. ision of agricultural end industrial education before April 1.

(c) Arrangements are made concerning t-ansportation for the
teacher during the spring,. summer, and fall. It is definitely under-
stood whether he of the board is to provide means of transportation.

(d) The following, are some, phases of summer work suggested fo
the teacher of agriculture: (1.4, Supervision of home project work
carried on by boys who are enrolled in the school, (2) supervision of
experiments or projects undertaken by boys or young men not in
school but who may be interested (some of these boys may decide
to enter school later), (3) collecting material for classroom and labora-
tory use the following year, (4) locating objective points and making
arrangements for field trips to be taken the following year, (5) assist,- I
ing local farmers to solve some of their troublesome problems whew;
these farmers request such aid.

DupliCate plans for home project work are made, one to be kept on
file in the schoOl records and extended- as the work progresses, the
other 'to be sent to the division of agricultural and industrial edites.y.
Lion. Blanks fortecording this work are furnished by the division./

use OF LAiD. 110
The school.mu use a small get" and too advse

necessary for it to have I (PM
.
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use of the near-by farms and their equipment for much of the 41
laboratory instruction. Pupils make use.of their home farms in the
required project work.

ARRANGEMENT FOR PROJECT WORK.

When the school is closed and formal instruction ceases, it is
expected that the teacher will devote his time to making effective
this home instruction. By this means not only (10 the boys have an
opportunity to make their home work effective, but also that the
teacher may get a thorough knowledge of the Misitiess conditions of
the community and make it reflect itself in the instruction in school
during the following years.

Furthermore, before a pupil is registered in agriculture, there is a
definite understanding with the parents concerning opportunity to
do project work. Some days during the planting :ea..son it means
absence from other classes to get the project. properly under way.
Formal class work in agriculture subjects is gradually replaced by
individual work on the projects.

The explanation on the following pages will make clear the relation
of the project to the class instructipn.

RELATION OP TILE PROJECT TO THE CLASS INSTRUCTION.

1. Vocational sub jects.A department of agriculture is established.
in-a high school with the assumption that nearly all pupils enrolling
in the agricultural course have had some farm experience. It is
further assumed That each pupil Tias definitely decided upon farming
as his vocation. These facts are considered in determining the
method of instruction. Previous and current farm experience sup-
plemented by laboratory (including field) experience is the basis of
the vocational work. During all the first and part of the second
term of each year the time allotted in the schedule to vocational
subjects is used to give the pupils a good general knowledge of the
particular subjects studied. This instruction includes the best-
known practices and the science underlying them. Regular text-
book assignments or readings form a part of this work, but are
always related to the laboratory, field, cr farm experiences of the
pupils. This general study of the subject is continued until about
March 1, when the amount of time given to it varies inversely with
the 'amount given to project work.

2. Project work.At the beginning of each school year the teacher
of apiculture calls the attention of pupils in his classes to the fact
that before March 1 each dins expected to have selected some proj-
ect or problem along the line of One of the vocational subjects which
he is to study that yeai. (Usually a pupil's first or second year
ptojest does not begin until April or May, but third and fourth year
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projects begin in the fall.) After March 1 a part or all of the time
set aside for laboratory and possibly some of the recitation time id
devoted to projects. Part of the time is spent in school reading
references, drawing plans, constructing appliances, testing soil, or
whatever else may be necessary in .connection with a particular proj-
ect. Some` of the time is used at home properly to start and carry
on the project. This work is essentially individual, and therefore
requires much time and patience on the part of both _parent and
teacher.

In extreme cases when the pupil is unable to carry on a pro'e .t at
home, because of distance or lack of room, arrangements . e
by the school authorities, or others interested, for him to earr o the

:work elsewhere.
City or village pupils may substitute a certain amount of super-

vised farm work of a general nature for a first project:
3. Nontechnical studies.Vocationt4 pupils have not more than

seven-twelfths of their work along nontechnical lines; that is, his-
tiy. English., mathematics, and science. Vocational teachers in
departments of agriculture in high schools do not teach agricultural
biology, agrjeultural chemistry, and agricultural physics as separate
subjects, but inctude the elements of such instruction as a part of
the agricultural subjects in which any particular element naturally
appears. Thus a pupil's first indructir in chemistry may be in a
class in AL: and fertilizers. Biology, physics, and chemistry are
then classed as nontechnical studies; and vocational pupils, together
with pupils from other departments, study these subjects in classes
taught by nonvocational teachers.

4. Professional improvement for the instructor. When the teacher
of agriculture is employed for the summer work, ho is retaindtl for
the spring vacation, in case it occurs at the time when projects may be
started. When the teacher is so retained, there is little time left for
him in which to keep in touch with higher institutions. It is recom-
mended by the State department of. education that the teacher of
agriculture be given a vacation extending from the beginning of the
Christmas recess to the beginning of the second term of sehool, .or
the close of the January regents examinations. A part of this time

. is usually spent by him in study. The vocational pupils during this
period devote their time to the nontechnifkal subjects.

BUMMER MEETING AT BTATK COLLEGE OF AGRICULTURE.

Each sumnier the teachers of vocational agriculture are cast
together for a week at the State College of Agriculture.for the purpose
of considering matters of professional interest. 'The members of the.:
staff of the college have been most helpful at these conferences, az!.
plaining to the teachers what thavaliOile departments the
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aro emphasizing, giving assistance in the solution of individual prob-
lems and assisting as members of working committees. The college
also furnishes each year a prominent speaker from outside the State.
The meetings are given over to a consideration of the problems which
aro of vital interest to all the teachers. This conference really
passes upon all new plans before they are put into operation in the
State. Two of the most important problems considered are (1) the
sifting out of a body of subject matt* suited to the high school, and
(2) the development of a method ofteaching suited to the high school.

MONTHLY RF.PORT .SHEET.

Each teacher submits a -monthly report whit*. h indicates the
work done daily. These reports arc carefully analyzed ifid the com-
posite presented at the summer- meeting of the teachers. This is
an attempt to work out by actual practice the following problems:

1. A reasonable and workable seasonal sdqucnee of Mt j ec t matter.
2. The relative amount of time to he given to the 'various topics.
3. The relative amount of time to be spent in rteitation, labora-

tory, field, and demourstration activities.
4. Tho best available references and laboratory directions.
These reports also furnish a valuable addition to the information

by inspection of the schools.

SUMMER WORK OF TEACITERS OF AGRICULTURE.1

These statements are .submitted in ,duplicate. When approved
one copy is kept on file in the division of agricultural and industrial
education and the other returned for the school files. This report
is duo each year on April 1. Unsatisfactory projects are adjusted
by mail or extra visits to the school. The purpose of this report is
to insure a satisfactory project for each pupil.

The project accounts are kept on filo in the school and aresubject
to call from the State department of education. Insppction of's
school includes a scrutiny of those records. The blanks aro furnished
by the State, department. d

The summary of accounts of the projects in a school is submitted
to the State department of education in duplicate. When approved,
ono copy is retained for the files of 'the central office and the other
roturned4for the school files. This report is duo each year on June 1
following the summer in which the project was carried on. This
allows time for carrying projects a full year, even though ttarted as
kW as March 1.

Since regents' credit is given for this work, including projects, 'all
claims for credit are checked up with,the project reports before. credit
is given,
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INSPECTION OF SCHOOLS.

The division of agricultural and industrial education of the State
department is charged with the general supervision of vocational
instruction and with the duty of gathering and making known all
obt ainable helpful information upon the subject. To a specialist in
agricultural education and one assistant is assigned the agricultural
part of this work. Each vocational department is visited at least
twice each year, once when the school is in session and once when the
project work is under way. Some of the schools are visited four or
five times during the year The purpose of these visits is twofold:
(11- To assist in improving the work of the department; (2) to inspect
the school and "check up." The following cards and the explana-
tions accompanying them indicate the nature of the inspections and
records of the same.

The visitation card is used for the field record. A single card in
sufficient for,scveral visits, since not all }fines of work may be seen oil
each occasion. In any case the visitation cards need to be with the
field worker in order7that he may follow up the suggestions made on
previous visits. Tiiese cards are kept on file at the State office so.
that the field worker may select the cards needed when starting
out on a trip.

The school record card is kept in the office files as a permanent record
'and as a cumulative summary of the information found on the visita-
tion_ cards. Each of these cards is intended to give a bird's-eye
view ,of the conditions existing in a school.
- Under the heading "Subject" is merely indicated the year or years
of agriculture being taught, since the subjects are all included under
first, second, third, and fourth year apiculture. The "enrollment"
in each subject is merely indicated numerically.

The school records which should be on file in the school are the
Roll Book, the Class Book, containing a record of the daily work
and examinations, the Daily Plan, which is a duplicate copy of the
monthly reports sent in to the department, and an Inventory of all
books and apparatus.

The departihent records consist of a duplicate copy of the preliminari
statement of projects, a duplicate copy of the final statement of
projects, the regent's credit records, which are duplicate copies of
the claims for credit sent in to the State department, the cards of
study assigned to the individual pupils who are enrolled in agricul-
ture, and a diary account of the summer activities of the teacher of
agriculture.

The projects plans consist of the outline of plan for each individual
project and each class project. The class project is more in the.

1

nature of an extended series. of laborjgory exercises.
The prqects account consists of a report and cash record and t

summary and financial statement of each project



42 AGWACULTURAL INSTRUCTION IN HIGH SCHOOLS.
4

The projects st4mmaries are the "write-ups" by pupils and consist
of such informatin as is not contained in the plan of procedure of
the financial records. Mistakes and successes are here recorded,
conditions beyond the control of the people, such as weather, floods,
etc., the conclusions and information gained. The indication on the
visitation record is merely whether or not various records are com-
plete and approved.

Books. The following points are taken in consideration in approv-
ing the books: Is7umbei, selection, where kept,. how catalogued or
arranged, how used and how much used.

Equipment. Amount, selection, arrangement and care.
Bulle .Number, selection, where kept, how catalogued, how

used, ow much psed.
Texts. Title and author, and in case of an unusual or new book

also the publisher.

Preparation.

Recitation.:-The assign-
ment of the lesson. Is it
clear and definite? What
explanation of the work to
come given? Is the
teacher familiar with the
subjert matter of the text?
What reference is made to
the relation of regular con-
ditions to the assignment?
What reference is made to
previous laboratory or field
work'as related to the
assignment?

Laboratory.Are outlines
or oral directions given?
Were directions written on
the blackbOard? Were the
materials ready? Did both
the teacher and pupils
know what to do and how
to do it? Was oral ex-
planation given during the
progress of the work?

Field.Was the plan defi-
nite? Was the place defi-
nite and accessible? Had
there been any crev.ions
discussion of the fieldwork?
Wefe definite instructions
given and how were they
event . Was the teacher

SCORE CARD.

Method.

Oral or written, lecture,
question and answer or
topical? Is there sufficient
fixation? Is the recitation
combined with adminis-
tration? Taken as a whole,
is it snappy or dull?

Was it ingividual work
or group work? Did it pre-
cede or follow the recita-.
tion? Was it inductive or
deductive?

Was the trip conducted
in an aimless, careless way
or in a methodical orderly
way? Were there explana.,
tions10 the teacher and by
others? Were the pupils,
questioned or asked to die-.
cuss, what was seen? Was

Results.

Are they definite? Ia
the apparent aim accom-.plished? Is the day's
work definitely related to

c is to fol-
low

which
and that whi
low? Has it 1)Len worth
while so far as the applica-
tion to the project is con-
cerned?

Was there a notebook
write-up? Was reference
mule to use of this work in
recitation? W88 it related
to a general topic of die
week or month? Was it
seasonal?

Were the reports compre-
hensive, definite, and con-
cise? , Were they in good
form?

.
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SCORE CARDContinued.-

Preparation.

familiar with the place.
visited? What directions
were given concerning a
report of results?

Notebooks.Is there a
definite understanding of
what is to be included and
the form to be followed?

Summer.Does the
teacher make note during
the year of things to be
ilone in the summer? Has
he a list of materials to be
collected? Has he a list of
boys to.be Visited?

Method.

attention called to partic-
ular points not mentioned
in the outline?

Is it descriptive, illus-
trative, or outline in form?
Are the notes to be written
up in clam or in the field
in permanent form or are
they to be copied?

Does he visit his projects
at stated intervals, or does
he keep closely in touch
with themto know when
there is need of a visit?
Does he keep a daily diary
of what ht. accomplishes?
Does he have rainy-day
jobs, such as preparation of
outlines for the coming
year?

Results.

What is the form and
content of the material?
Is it so organized that it fit
available? Is it useful?
Is use made of it?

Are his projects satis-
factory? Does he know
the community? Does the
community know him?

Extcnsion. There is no attempt to follow the "preparation,"
"method," and "result" outline. It is generally lxnderstood that
the main feature of the eitension work is the supervision of the junior
projects. A summary of extensipn activities is suggested, as follows:
Senior home projectsmeetings held, meetings addressed; materials
and specimens collected. Junior home projectsmeetings attended;
materials prepared for newspapers and magazines; charts made.

Ritggations.List any of the points of the foregoing where the
teacher is weak; need of additional equipment or books, or any
suggested changes in administrative procedure:

Results.The extent to which the suggestions have been carried
out to be recorded on successive visits.

PENNSYLVANIA.'
LPCIISLATION.

The Pennsylvania Legislature of 1913 enacted a vocational educa-
tion law which provides aid for three types of TocItiatitt -schools or
departments, as follows: (1) The day school or' department, (2) the
evening class, and (3). the part-time or continuation class. The law
provides that a vocational school shall mean a distinctive organiza-
tion of teachers, coursed, and pupils approved by the State board
of education; There are .two ways in which all the day vocational.
ONO

The author Is under obligation to Mr. L. R. Danis, at the State department of public inetraetleasilitt:i
taloshleassistinoe. . 3.:

4' i
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schools may be organized, either as a separate school or as a depart-
ment of another school: An "evening class" in an agricultural
school or department shall mean a class giving such training as can
be taken by person§ already employed during the working-day, and
which, in order to be called vocational, must in its instruction deal
with thetsubject matter of, and be so carried on as to relate to, the
day cn1loyment. A "part-time omoirtinuation class" in an ap
proved agricultural school or department shall mean. a vocation
class for persons giving a part.of their working time to profitable
employment, and receiving in the part-time school or department
instruction complemen,tar3isto the practical work carried on in such
employment. To give "a 'part of their working time" such persons
must give part of each day, week, or longer period, to such part-time
class during the period in- which it is in session.

In 1916-17 there were 17 vocational schools and 18 vocational
departments in public high schools.

Two types of schools in operation under this law are the vocational
dei)artment in the public high school and a vocational school: Some
of the common features of the two types of vocational agricultural
instruction are as follows: (1) The course in agriculture is the sive
for each type. (2)' All teachers in a vocational school receive Stab
aid to the extent of two-thirds of the salary of each teacher, the other
one-third being paid by the township. (3) In vocational departments
in high schools-the State pays two- of the salaries of the voca-
tional teeichers. It also reiml es outside districts one-half the
amount paid for tuition of upils attending vocational schools ordepartments. (4) The supervisor of agriculture is employed for 12
months of the year and devotes .his entire time to the teaching of
agricultural subjects.

In vocational schools agriculture for the boys and home economics
for the girls is required for the first and second years. At the begin-
ning of tho third year the pupil has the option of continuing the
vocational work and graduating in that department, or of changing
the course and taking purely academic work for the last two years.English is requiredovery year with all courses. In vocational de-
partments pupils are required to pursue the four years' work in-
agriculture without change.

QUALIFICATIONS OF TEACIIICRS.

The State board of education through the bureau of Vocational
education of the department of public instruction sets the following
standards for vocational teachers of agriculture: (1) A teacher of
agriculture should have the equivalent of a high- school education;
(2) should be a graduate of an approved agricultural college, or in
lieullhereof should have at least two yeius of training in a higher,
institution of leaining, supplemented with at least four short terms
or an equivaleOt in approved mgri p l catltaee o aMid- (3).
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must have had sufficient practical farm experience to make him.
familiar with farthing methods (this experience is intended to put
him in sympathy with rural life and to make him appreciative of its
problems); (4) he should' have had a general well-rounded knowledge
of agriculture. as preferred to one who is a specialist in a limited field;
(5) ho should have had some experience in teaching in the public
schools previous to his entering upon.this work; and (6) he must show
ability to make and use working drawings and also have a knowledge .

of the use of tools and the use of the forge.

SUMMER MEETING AT STATE COLLEGE OF AGRICULTURE.

Each summer the teachers of vocational agriculture are called.
together at the State College of Agriculture for the purpose of con- ,

sidering matters of professional interest. This b,nnual meeting has
in it much merit, and is followed not only in Pennsylvaniaebut in
New York and Itassachusetts. The members of the staff of the
agricultural college explain to the teachers what the various depart-
ments of the college areemphasizing, give assistance in the solution
of individual problems, and assist as memberS-sf working committees.
The college also furnishes each year a prominent speaker froth out-
side the State. Theefollowing is the program of the meeting hold ,
:JUli 18-28, 1916:
TUESDAY, JULY 18, 1918.

10.30 a. m. Rooni7.-11orticultural Building. Getting acquainted.
11.00 a. m. Announcements. Assignments to sections. Arrangements for extrawork.
2.00 -4.30 p. in. ...

ForgingRoom 114, Engineering Building, P. R.
Wood Shop-Room 207, Engineering Building, G. R. Resides..

WEDNESDAY, JULY 19, 1910.
8.30-10.30 a. m. General session

Room 7, Horticultural Building. The Course of Study, James S. Champion.
10.30a. m.-12:10 p. m.

Forestry (outline)Forestry Building, G. R. Green.
Dairying (Dairy lab.)Room 57, Dairy Building, A. L. Beam.
Relation to the Rural SchoolsRoom 7, Horticultural Building. Principalsand Directors. E. It. Gehr.

2.30-4.30p. m.
ForgingRoom 114, Engineering Building. P. P. Hall.

. Wood ShopRoom 207, Engineering Building, G. H. Resides.
THURSDAY, JULY 36, 1916.

8.30-10.30 a. m. General session.
Room 7, Horticultural Building,

The Community School of the Future, L. R. Appleman.
Summer Transportation; W. S. Barnhart.
Weekly Reports and Summaries, John G. Wilson.
Report of banquet committee.

10.30 a, m.-12.10 p. m.
Forestry (Lab. 4emonstration)--Forestry Building, R. A. Chaffee.
Dairying (Dairy lab. Room 57, Dairy Building, A. L. Beam.

. The Six and Six PknRoom
horticultural

Building, Principals' and
Directors. E. R. Loose.

2.30-4.30.p. m. , .

Forging _Rosati 114, En&eerifig Building, P. R. Hall.
Wood ShopRoom 207, Building, G. H. Resides.

ot-
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FRIDAY, JTJLY 21, 1916.

8.30-10.30 a. m. General session.
. Room 7, Horticultural Building,

Community Service, Discussion.
Farmers' /sight Schools, L. R. Guillaume.
Special Meetings, Edgar F. Byers.
Short Courses, W.. W. Reitz.
Reaching the People, H. G. Parkinson.

10.30 a. in.-12.10p. m.
Poultry Raising (incubation)Stock pavilion, F. D. Crooks.
Dairying (creamery lab.)Room 57, Dairy Building, A. L. Beam.
Administrative ProblemsRoom 7, Horticultural-Building, Principals anddirector& timber A. Hartman.

2.30-4.30 p. m.
ForgingRoom 114, Engineering Building. P. R. nail.
Wood ShopRoom 207, Ebgineering Building, G. II. Resides.

MONDAY, JULY 24, 1916.
_ 8.30-10.30 a. m. General session.

Room 7, Horticultural Building. Home ann Group projects:. What is a Project? W. U. Tresgor.
Projects for Town Boys,.B. A. Rockwell.
.Project Records, E. P. Vogel. t

10.30 a. m.-12.10 p' m.
.

Varm BookkeepingRoom 205, Agricultural Building, W. R. Gorham.
Poultry House ConstructionStock pavilion, F. P. crooks.

2.00 -1.30 p. m.
Killing and Dressing ChickensStock pavilion,

F. D. Crooke.SprayMaterialsImplement

shed, W. C. Gillespie,
TUESDAY, JULY 25, 1916.

8.30-10.30 a. m. General session.
Roan 7, Horticultural Building.

Report of committee on equipment.
Questions and general disquesnin.
Address, Dean R. L. Watts.
The Pedagogy of Agriculture, Prof. Thos I. Nfairs.

10.30 a. m.-12.10 p. m.
Trip to Experimental orchard, Dr. Stewart.

2.00-4.30 p. m. . .CaponizingStock pivilion, F. D. Crooks.
Farm Mechanicsk arm mechanics laboratory, R. A. Andros.

WEDNESDAY, JULY 26, 1910.
8.30-10.30 a. m. General session.

Room 206, Agricultural Building.
Address -Dr. E. E. sparks, President Pennsylvania State College.Address, Dr. N. C. Schaeffer, S o superintendent of public instruction.
Address, Dr. J. George Becht. retary State board of education.Brief addressee, members of the to board of education.

10.30 a. in.-12.10 p. m.
Vegetable GardeningRoom 105, Horticultural Building, M. G. Koine.
Farm ManagementRoom 103, Agricultural Building, W. R. Gorham.

2.00-4.30 p. in. Individual aseignmente.
THURSDAY, ,JULY 27, 1916. ,

8.30-10.30 a. in. General session.
Room 7, Horticultural Building.

Publicity, R. C. WWins.
Club work; Clark W. Clemmer.

i 10.30 a. m.-12.10 p. m.
. Stock JudgingStock pavilion, W. H. 'rotative.

Landscape Gardening Room 200,- Horticultural Building, A. W. Cowell.2.00 -4.30 p. in. Fertilizers and Fertilizer Plots, C. F. Noll.
*FRIDAY, AMY 28, 1916. .

8.30-10.30 a. m. General session.
Room 7, Horticultural Building. How is Vocational Agricultural InstructionAffecting the Rural Districts Economically? John W. Warner:.
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TYPES OF VOCATIONAL SCHOOLS.

The vocational school, as indicated above, is coming to be the mostpopular form of vocational agricultural instruction in the State.
Probably tab Honey Brook Vocational School, maiained by the
borough and township of Honey .Brook, cooperatingIvith the State
of Pennsylvania, opened October 2, 1916, offers as good an exampleof this type of school as can be found in the State. Any boy or girl
who has completed the work of the eighth grade in any township or

borough not maintaining a voca-
tional school is eligible to attend
the school free of charge. A tui-
tion fee, however, is charged file
district sending students n otresi-
dents of Honey Brook township
or borough.

Special provision is made in
this school, as well as in iii0014

of this type throughout the ate,
for the admission of pupils over

tional raning and who have
14 years

t
of age who desire voca
i h

3 completed the work of the eight h
year of the graded schools.

.

Pupils having completed three

to

& 2coule, 'emu

years of work in local high3 .:Cmon-404) 0 0
Tkrirr.* schools may attend one year and
c°"""%MIMI FLAT receive a 'first-class high-school7 iicAsc5i.ao

IrCkwn u w1Erp certificate.
1 VImerrKr.
1oorr.4.514.0

DAM:544.P.
troor bAu.Tht,

n MIWIMTRAli
PIR.MMtalV011

USOTWIDINIK

2

PIRA. 1.1 enavVmuooK I4 M.

Fro. 7. lloiiey Brook Vocatlodal School.

CURRICULA OF VOCATIONAL
SCHOOLS AND DEPARTMENTS.

Climatic, soil., and 'economic
condition? in the various sec-
tions of the State vary enough

to..-a-freet the types of farming carried on; hence, a course of
.study in agriculture adapted to one section might, not be suitable
in every respect to another section. The fundamental principles
underlying this vocational course will prevail in every district,, but
local community interests determine many of the details. The
sCheols, and departments" follow, in general, the course of study as
outlined in Bulletin 2 of the State 'department of public instrne-
tion, .Agricultural Schools and Departments: All courses of study
must be approved by the department of public instruction.
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COURSE OF STUDY IN MOUNT PLEASANT TOWNENIIP VOCAT:ONAL SCHOOL.

Iffrifred.

English.
IOne other academic study).

ltoysPoultry.
General science.
Mechanical drawing.
Shop.
Soils.
Vegetable gardening.
Home project.

English.
(One other academic study).

Iloys Farm crops.
Forestry.
Shop.
Bookkeeping.
Ornamental gardening.
Nome project.

4111.nclish.

(One other acadttnic stiudy I.
14sFruit.

Dairying.
Animal husLandry.
Houle project.

English.
(One other academic study).

BoysFarm mehanits:
. .

Rural
Farm management.
Fertilizers,

FIRST TEAR.

Eleettre.

Ancient history.
Latin.
Algebra.

SECOND YEAR.

Geometry.
Latin.
History.

THIRD YEAR.

Algebra.
Chemistry.
History.
Latin.
German.

FOURTII YEAR.

Geometry.
Arithmetic.
Physics.
German.
Latin.
History..
Civics.

49

A course of study extending through four years is offered in these
vocational schools and departments, which, as a couie, is elective
to boys when they eater the school. Individual subjects in the
course of study are not elective, One-half of the agricultural work
must consist of actual praCticte in the field, laboratory, or shops
Twb hours of such practical work make up one hour as given on
the schedule, and the practiejm pestods are all double periods.
It will be noticed that two academic, subjects'are required, together
with the agricultural work. One of these must be English and the
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other may be optional so far as it can be arranged for on the academic
schedule. Experience shows 'that in some schools the brighter boys
are able to carry three academic subjects without any trouble.
When this is done some principals recommend that the third study
be a foreign language. Iii that case, the work covered in this course
is sufficient to meet the entrance requirements of most colleges.

Generally in the first and second years the academic work is given
in the forenoon and the agricultural work in the afternoon. In the
third and fourth years the agricultural work is, given in the forenoon
and the academic work in the .afternoon. For administrative pur-
poses the first and second year pupils are in one section in the agri:
cultural work and the third and fourth year pupils in another. The
nature of the agricultural work is such that it makes very little
difference whether the first or second year's work as schedrded
above conies first. The same is true of the third and fourth yearp.
This arrangement makes it possible for one teacher to handle the
agricultural work for the entire four classes, having _one section in
the forenoon and the other in the afternoon. When the classes be-
come too large to be thrown together in this way, an assistant is
provided..

The amount of practical training will be shown more clearly by
the sample daily program in agriculture given be low. The prac-

. ticum periods are marked by a,,bVstar.

SAMPLE PROGRAM.

Afternoon.

Time. Monday.
.

Tuesday. Wednesday.
,

Thursday.
.

Friday.

.
1.15-1.55 Poultry Poultry:... . Soils.1.55-2.35 Soils Forestry Soils *Soils *Shop.
2.49-3.15 *Poultry raising..., *Soils *Forestry... 'Soils *Shop. ,
3.15-4.00 *Poultry raising, : . *Soils .*Forestry *Shop

Many trips are taken to the farms of the community for instruction
in practical work. The instruction 'in the woodworking shop is
correlated as far as possible with instruction given in the various
agricultural subjects. In connection with. the study of poultry-
raising the boys built trap nets, feed hoppers,. hovers, brooders,
and colony houseq. . Hotbeds and aid frames are, made by the:class
in vegetaWygardening.

Elk

TOWANDA HIGH SCHOOL.

The following is a description if the first year'vork at the Towarida
School, exclusive of home project work;which is more. or less

typical of the work eovered in ail the vocatidnal agricultuial instruo-
tion.
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'Poultry raising. 'The course in poultry raising consists of lectured
and recitations on the egg, its .tonstruction, composition, fertiliza-
tion, incubation, and brooding; poultry feeds and feeding; poult4-
house construction] insect pests and parasites; and'common poultry'
diseases. The laboratory work is an essential part of the course.
In the laboratory a careful study is made of different breeds; methods
of preparing poultry for m,arket, such as killing, picking, cooling,
packing, etc.; caponizing and 'judging. .

, Soils.Soil management, which is fundamental in agriculture, is
taught in the first year. The soils laboratory has a very complete
equipment for a high school. Soils apparatus of all kinds has been
-purchased. The soils equipment has cost in round numbers $225.
Many field trips are connected with the study of soils.

Farm forattry.--2-The course in farm forestry is arranged to teach
the principles of forestry as applied to the care and forn1tion of the
wood lot; relation of forestry to agriculture; wind breaks; forest
plantations; collection, storage, and planting of tree seed; estimation
of board feet and cord wood; methods of 'preventing decay' of fence-
posts and ,shingles. Careful study is made. of th6 various trees in .

refererice.to their adaptation and use. Th.e practicum, work consists
of field excursions and laboratory exercises. This includes a care-
ful study of the habits of growth; the identification of trees by. leaf,
bud, twig, and bark; estimating timber, methods of thinning; natural
and artificial reproduction.

Shopwork.The course in shopwork aims to teach the correct
use of common v:Npod-working tools. A complete set of carpenter's
tools is placed at the disposal of each individual in the class. Proper
nutthods of their -use and care are demonstrated. The student is
taught to make many articles, such as saw horses, feed hoppers,
chicken coops, swinging stanchions, doubletrees, whifiletrees, step-..
ladders, etc:, all of which are useful on the farm.

Before taking up the woodwork, the student is taken to the draw-
ing-room, where the work is completely outlined and a detailed
drawing pade of the proposed design. Furthermore, "the atudent
is not only taught. to make pencil sketches and drawings, but is
given an opportunity to press and blueprint his work. This gives a
student a thorough drill in the drawing-room in ,cilrawing-room
standards and practices. A completely equippedAraviing-room.has
been prepared for the above work. Another phase of the shopwork
is the` forge room. Three forges and three anvils have been installed.
In this room the boys will learn thi lundamental principles of iron-
work and Will make such articles as coal chutes, chain links and rings,
chain hooks, whifiletree hooks, &vibes and bolts, hay forks, etc

1* the laboratory.pupils ore given direction sheets, similar to thiv.,
folio wing), Wain ork to be sg With the

4.;

;*
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each exercise be written up under the headings of object, material,
method, results, and conclusions:

DIRECTION SfIgISTR.

EXERCISE I.A study of some of the common weeds and their seeds.
Reported by Pate
Family of plant Genus and species
Gammon name or names 2

The plant. Some characteristics as to she, annual or perennial, habit of growth,
special soil or other requirements, season of maturity. etc.

Best uktans of eradicating
The seed. Its color, shape, characteristic markings, abundance, special manner of

distribution, etc
Site compared with seed in which usually found and how best removed

References. Bulletins:
Ohio 142, 175. Farm Weeds: Ottawa, Kentucky 124.
Kansas 58, 57, 141. Canada. Michigan 260.
Nevada 38, 47. Manual of Botany: B. P. I. 84.
Iowa 88. ' Gray. Farmers' 428.

Make drawings of the seed natural size and then enlarged so as to show characters
useful for identification. Sketch the plant or plant parts which may point out dis-
tinctive features.

EXERCISE 2.4.0ats.
nano Laboratory section Pate

(Label all parts of each drawing.)
1. Make a drawing of an open panicle of oats showing (r) Ilachis. (I) Branches.

(c) Pedicel.
2. Make a drawing of a single spikelet shovring(a) Outer gluine. (5) Two oat grains.

(e) Awn (if present). (d) Sterile flower.
3. Make a drawing of a cross section of a single oat grain sho..ving(a) Flowering

glum. (b) Pales. (e) Kernel.
4. Make a,drawing.of a longitudinal section of the oat kernel showing--(a) Covering.

(5) Endosperm. (c) Germ.
5. What is the difference between a spike and a panicle?
8. How many branches in first whorl? Second?
7. Is there any variatiattin length of the pedieel?
8. Compare outer glume of oats with the outer glume of wheat.
9. Weight of 25 upper grains, 25 lower grains

'10. Remove the kernels front the hull of 25 grains and determine the per cent of hull.
11. Compare the flowering glume and pal.** of oats with the same of wheat.

EXERCISE 3.Legnminottlforage plants. -
Name" ... Laboratory section - Date

(Underscore character applying.)
1. Leaves. Spirally arrangedopposite; abundant, medium, not abundtat.

Leaflets: Number , palmate, pinnate; smooth, hairy, edges smooth,

Stipules: Attached to petioles, not attached to petioles.
2. Stems.. Height Diameter 1 inch from base , erect; stand decumbent,.

trailing.
Stow: Round, square, angular; hairy, smooth, 'stoloniferous, not stoloniff:

Stint:hes: Nooe, few, nanny,
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3. Inflorescence. Raceme, umbel, capitulum. At end of leaf bearing stem or branch,

or springing from the aril of leaf.
4. Flowers. Calyx, number of teeth__ Relative length of inferior tooth

calyx tube, hairy, smooth, number of ribs.
5. Pods. Roundish, kidney shaped, elongated; straight, twisted; opens longitudi-

nally, opens transversely.
6. Seed. Usual number per pod Easily removed fiona pod, difficult

to remove. Reason
Shape: Viewed from largest diameter, round, oval, elliptical, kidney shaped;

second largest diameter, round, oval, elliptical, kidney shaped.
Color: Orange, yellowith brown, dark olive green, black, yellow, reddish

red, green, yellowish green.
Radicle: More than half the edge, les3 than half the edge; tip of radicle

prominent, tip not prominent.
H ilum : Round, oval, elongated.

7. Sketch leaflets. Sketch pod.

BXERCISt 4.Stractute of the corn plant.
Name LaboratorSz section Date
1. The staminate flower.

(a) Make a general drawing of the tassel showing the Amber and arrange-
ment of the spikes.

(b) Make a detail drawing of a spikelet showing the outer and inner glumes
or bracts, the lodicules, and the number of anthers. Label all parts.

2. The pistillate flowers.
(a) Make a drawing of a single spikelet of theear showing the bracts or gimes,

the ovary, the style and stigma.
(b) Examine the silk with the microscope and describe. ,

3. Draw m portion of a corn stalk bearing a leaf showing: (a) Leaf Sheath. (b) Leaf
spade. (c) Ligule. (d) Auricle. , (e) Rain guard. (1) Mid-rib.

4. Define node and internode.
Are the internodes tho same length throughoutthe stalk? Why?
Discuss the fibro-vaular bundles as to their location, structure, and function.What is the structu of the pith? Its function?
While does growth take place in the corn plant?

5. What fs the arjangement of the leaves on the stalk?
Where does the leaf grow from/
Discuss the purpose of the leaf sheath, ligule, auricle, and rain guard.
What gives the wavy effect to the left blade?
What is the purpose of the mid-rib?

6. What is a etarninate flower? A pistillage flower? Locate each on the corn plant.
7. Is corn a self-fertilizing plant? Explain the method of fertilization, tracing the

route of the. pollen grain.
8. Whaf is a barren stalk?

A
EXERCISE S.Litmus test for soil acidity.

Objectlb determine whether a soil is acid or alkaline, and to ascertain the need
of lime.

ApparstusBeaks rs, red Jed blue litmus paper, soil, and neutral water.
Manipulation.

1. Place a .piece of blue and a piece of red litmus paper in the bottom of each of
two small. bearers. .

'2. Cover with a piece of filter paper, wet it with distilled water, sad press' the
paper smoothly over the surface with-a glass rod.
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ManipulationContinued.
. 3. Half fill one beaker with soil and saturate it with water.

.4. Let both beakers stand for an hour and examine the litmus papers.
5. Repeat with sandy loam, loam, and much soil.

Questions:
1. Is there any difference in color between the pieces in the beaker with no

soil and the pieces in the beaker with soil?
2. What does it indie?
3. Why use a second beaker containing no soil?

Remarks: It is comparatively easy to test field soil by taking a lump of moist soil
and making a ball of it, then with a knife make a slit in the ball and insert the
litmus paper.

-Caution: Do not allow perspiring or moist fingers to touch the litmus paper.

EXERCISE 6.To determine the pore apace in soils.
Directions: Carefully sieve some air dry clay in an SO or 100 mesh sieve; do like.

wise with some sand in a -10 mesh sieve. Weigh 2 Mason jars, recording the weight;
to one add 250 grams of the clay which you have prepared and again record the weight.
Add the same amount of the prepared sand to the other jar. Then using the graduate
add enough water to each to saturate the soil. Whenever the water stands on the
top and will not enter the soil then it Is saturated. Record your figures in a table
like the following:

Results: .Kind of soil ; weight of jar and soil ; eulic centimeters of
water ; per cent poro space ; clay sand .......

Carefully write p the experimetit in your notebook; after which you will answer
the following questions:

1.,Ilow much soil is pure spach?
2. About what per cent of this pore space should be filled with water in a good

soil?
3. Which of the two soils used in this experiment has the larger grains?

. 4. Explain tho answer to the previous question with reference to the results
obtained in this experiment.

After having read the directions direct the work for each one; then proceed to do
Lit neatly, promptly, and orderly.

Home projects.Each boy taking the agricultural course must
each year carry on an approved agricultural project. The following
is a daily record of an agricultural project:

Name of school.

Title of project.

Name of student.

Date.'

s
.

Itecord of work donereceipts expenditures ob
servations, etc. (give details).

.

Hours labor.
Dr.

.

Cr.

Belt. Others. Horses.

Total... ;1 ,,

.
%

1

i . ....... A

Weather observation. (Temperature, wind, fair, cloudy, rata, snow, ea.)

ttweetedbfeeted

lev.. -48
SuPerviseeof Agrioultaira
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This project work islhe connecting link between the home and the
school in the boy's education. By means of this project work, which
is both productive and educational, the boy's training is carried on
at home as well as at school. It is this project .work, with its close
correlation with the work of the classroom, laboratory, and shop that
makes the work vocational in its nature, as it thus aims in a very
definite way to prepare boys for occupations connected with the till-
age of the soil and other activities of the farm. The supervisor of
agriculture is employed for the entire .year for the specific purpose

_of supervising these agricultural projects duting the summer months
in connection with the other community work carried on by him.
One 4oy will take the growing of an acre of corn for his project,
another boy grows 3 acres of potatoes. One boy raised 1,500 tomato
plants. He purchased two cunning outfits_ with which he canned
his products. In additio'n to canning tomatoes he canned corn, beans,
and peas in spare moments. He had hiskwn.labels printed and put
upon the market his own brand of canned corn, beans, tomatoes, and
peas. This he accomplished at the end of his first year in the agri-
cultural 'course. Ho learned much during this summer about the
value of labor and thrift. He had few idle moments for loafing. He .
gained some specific' knowledge concerning the raising and canning
of tomatoes and incidentally cleared for 'himself $130, after paying
for his canning outfits and all expenses in connection with his project.

A careful survey of the farm and home conditions of each pupil is
conducted by the teacher of agriculture before the selection of any
project by the pupil, and in order that the hearty cooperation of the
parent inay he secured frequent conferences between the teacher,
parent, and pupil precede, the selection of the project.

The project work begins in the classroom long before the ground is
prepared and the seed sown; as each boy makes a very definite study

.in advance of the project which he expects to undertake. He also
keeps a record of books and authorities consulted, methods to be"
used, receipts, expenditures, labor, results, etc. This record in
itself is of considerable educational value.

The details in carrying out individual and group projects are
quite similar to those employed in the home project work of the.
States of Now York and Massachusetts.

-

Eguipment.--Tho Honey Brook school is under the direction of
four specially trained teachers and the work is carried on in one of
the finest vocational school buildings in,the Mate. The building

contains a unit kitchen, a sewing and fitting room, model bathroom,
dining room, dairy room, poultry room, carpentry shop, forge shop,
agricultural and other laboratories, recitation and study rooms.

Five acres of ground (fig. 7) have -been ,purchased for the use of
the school. A .baseball diamond, football field, running tr
and tennis ootirts.ar4 available for the,use of the school and people
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the community. A forestry nursery, fertilizer experiment plats, grain
and grass plats, a vegetable garden, hotbeds, cold frames, etc., are
maintained by the students for demonstration work.

The State department of education requires at least one room for
the 'exclusive use of the agricultural schools, and when a regular
recitation room is used another room is necessary as a laboratory.
In addition to these two rooms there is provided a room to serve as
a shop, in which is located the woodworking tools, thciorge, and te
anvil. One of the most, if not the most, complete equipments for
vocational agricultural instruction in the State is to he found in the
agricultural department of the Towanda High School. Over 51,000
was expended for equipment the first year. A recitation room,
soils laboratory, a carpenter shop, forge room, school creamery, a
poultry mom, all of which have a very complete equipment for
vocational agricultural instruction, exist. The agricultural instruc-
tor has been able to- secure .5-150 worth of donations for equipment.

AVERAGE EQUIPMENT.

The Wowing is a required list willich represei.ts the average
equipment in-s. Pennsylvania State vocational school. Many of the
articles listed are made in the shop, but some are collected locally
and others are donated, as indicated above, by commercial firms.

REQUIRED SOILS APPARATUS FOR VOCATIONAL SCHOOLS AND DEPARTMENTS OP
AG RIC CLTU

Brass soil tubes, S.
Support frame for above (not shop-made), 1.
Supply tank for same, 1.
Glass tubes (2 by 24 inches), 6.
Galvanized Iron tank (6 by 8 by 24 Inches), 1.
Support frame for same (shop - made), 1.
Aspirator bottle, with connections, 1.
Sell thermometer, 1.
Glass tubes (I by 12 Inches or 14 by 12 Inches), 4.
Rank or support frame for same (shop:made), 1.
Soil container for waste, 1.
Roil towel paper, 1.
Shears, 1 pair.
Mason fruit Jars ( bquart ).12.
Specific gravity bottles (unadjusted), 6.
Drying oven, 1.
Evaporating dishes, 12.
Porcelain crucibles, 6.
Burettes (50 cc.), 2.
Balance weighing to 130 grams, 3 pairs.
Weights for cacti 1 kilo to 5 grams, rset.
Triple beam balance weighing 1(100 grams (cent!.

grams), 1.
Extra weight for same, 1.
Magnifiers (tripod), 12.
canter brushes, 2.
TM funnels, 2.
Small bottles (4 or S ounces), I dozen.
Vials, a sal tply of.
01am tubing a inch diameter), 1 pound.
Graduated cyliaders:
' . (ISO ce.), 2.

IUD 410.), 2.
SITdronater jars (250 co.),

vw

Hydrometer, 1.
Glass funnels (4-inch or 6-inch di:tine:ET), 3.
Glass flasks (1-pint size), 12
Beakers (quart size), 3.
Beakers (200 cc.), 21.
Beakers brushes, 2.
Test tubes o(, Inch by 5 Inches), 24.
Test tube brushes, 1 dozen.
Bottles for solutIola (hall gallon). 6.
Rubber labIng (I inch), 12 feet.
Labels (three sizes), 3 boxes.
Gasoline bloat lamps or equivalent (for schools not

having gas), 2 or 3.
Scoo.ps, 4.
Bic% es (10-20-40.664.0-100 mesh), 6.
Tripods (6 Inches In diameter), 3.
Pair pliers, I pair.
Boil pans, 0.
Cross section paper, 1 quire.
Rolling pin, 1.
Tin cans (old ones will do), 3 dozen.
Steel spatulas; 8.
Twine, 1 ball.
Paraftin wax, 1 pound.
Muslin, 2 yards.
Soil augur (can be made locally), 1.
Water bath, 1.
Soil bins, 4.
Vaseulum (can be made by tinsmtlb), 1.
Drainage 'mambas (sbop-made). 1.
Pie plates, 1,2.
Red arid blue litmus paper, 1 bottle cc vl t of nob .
Pater paper (papers! laehos L dbaneta 'I pack.
Filter papa (8 incha in diametas); 1
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SUPPLY COMPANIES.
Welch Scientific Co., Chicago, Ill.
Central Scientific Co., Chicago, Ill.
Columbia Supply Co., Indianapolis, Ind.

Elmer & Amends, New York, N. Y.
Arthur H. Thomas Co., Washington Square, Phile-

de I phin, Pa.

REQUIRED POULTRY APPARATUS FOR VOCATIONAL SCHOOLS AND DEPARTMENTS
AO RICULTURE.

Prairie State incubator (100.egg sire or larger), 1.
Cyphers incubator, 1.

Candee incubator, I.
Killing knives (4 kinds), 4.
Game shears, I pair.
Dressing knives, 4.
Caponiring set, 1
Egg cartons and packages, crates, etc., supply of.
Feed hoppers of various types (commercial and

shop-made). siipply of.
Drinking fountains of various types, supply of.
CAmmerefal trap nests, supply of.
Shop-made trap nests, supply of.
Brooders (one mammoth, one smaller size) 2.
Fattening crates (commercial and shop-made), sup-

ply of.
Egg tester (commercial, also one shop-made), I
Spray pump. 1.
Exhibition coops (one or more; (bot h commercial

at op- made).
Dal ATI'irotiter (one or more) (bothcommercial and

OP

Catching hook (shop-made), I.
Leg bands, collection of.
Cations poultry feeds, collection
Poultry charts, supply of.
Insect powders and spray materials, collection M.
Poultry remedies, rolleetIon of.
Feathers (all types and kinds), collection of.
Supply of -

Records.
Incubators.
Eggs.
Brooders.
Slaugl4ers.
Feeds.
Fattening.

Collectidn of various types of egg; (normal and
abnormal).

Egg candling chart. 1.
( Bureau of Chemistry, U. S. D. A.)

Minimum-maximum thermometer, I.

REQUIRED 1.01{EsTRY APPARATUS FOR VOCATIONAL SCHOOLS
AG RICU LT1 RE.

AND DEPARTMENTS OP

Forestry maps. Collect ion of-
Tree calipers (shop-made). Leaves.
Mottos, 1. Twigs.
Axes (1 (Ionia° bitted), 2. Seeds.
Crosscut saw, I. Weeds.
Bark spud, 1. Log rule, 1.
Chain grabs, 1 pair. li ypsometer (may be made in shop), 1.
Brush book, 1. Jacobs stair, I.
Board rule (Set-Diners

REQUIRED CARPF.NTEll SHOP EQUIPMENT FOR VOCATIONAL SCHOOLS AND DEPARTMENTS
01' AO RICULTU RE.

Crosscut saws (2t -Inch, 10 pt., No. 7 Disarm or
equivalent), 4.

Rip saws (2O -inch, 7 pt.s No. 7 piston or equiva-
lent), 7.

Claw hammers (Flounce 11011 Face, A.E., No. 12
Hammon or equivalent), S.

Framing squares (24 -inch, No.100 Br. Sergeant or
equivalent), 4.

Iron stock try-squares.(64ncli, No. 51 Dalton or
equivalent), 12.

Iron block planes (0 by 1) Inches, No. 91 Stanley or
equivalent). 12.

Iron Smooth planes (3 by 11 inches, No. 3 Stanley
or equivalent), 3.

Jack planes (14-inch, No. 5 Staging or equivalent),
12.

Iron Joiner planes (22.ineh, No. 7 Stanley or equiva-
lent), 2.

No. 45 Stanley combination NUM or O4kUITSIM1i,
Beech gauges (No. 641 Stanley at equivalent. Com-

blast/on), IL

Chisels, 1, 1, 1, 1, 1, /, 1 to 2 Inches, I each.
Chisels (1-inch and 1-inch), 12.
Dividers (8-inch winged No. 33 Rocket Firmer),

2 pairs.

Sweep bracts (A-inch), hatchets No. 323 Barbera at
equivalent. ('recision, 2 pairs.

Expansive bit wrIghts (I to 3 inchse, large or 'gide,
slant), 7.

Drill bits (I each No. 244-5 imported), 12 assorted.
lilts (2), screwdriver (I each No. 10) and 1 Mt

IL B. & Co. or equivalent.
R. 3. hits In wood case, 1 set.
Rose countersink (4-Inch, No. 10, IL S. & (O.

equivalent), 1.
Reamer, 1.
Bit, gauge, 1.
Hatchets (4 -lath, No. 11 Hammond shingling 41

equivalent),
Mallets (No. 3, second growth hickory. Squats), A
Rulers (3-fops, 2.fold, No. 1$ Stanley CV 414110114.
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Nest of pruning saws, No. 3 Disston or equivalent,
I nest.

Screwdrivers (1 each 4.6, 8 inch: blades, ti. El.& Co.
New Century or equivalent), 3.

Scrapers (steel cabinet, 3 by 6,H. S. & Co. orequIv-
alent), 2.

Screws (band 12-Inch, Jorgenson, No. 2), dozen.
Nail sets (I each Nos. 1-2-3-4, II. S. & Co. or equiv-

alent), 4.
Spokeshaves (iron handle with planing blade), 3.
Grindstone complele,Cyco (20 to 22 inches), L
Bench grinder (8-inch, I'yke Whirlwind, with pure

carborundum wheel), 1.
Stene..earborundum No. 108, 8 by 2 by ',double-

faced combination, 2.
Drawshaves (8-inch, Witherby or equivalent), 2.
Spirit level (No. 0, 24-inch, Stanley or equivalent ),1.
Back saws (12-Inch, No. 4 Disston or equivalent), 6.
Glue pot, 1.
Glus,, supply of.
Screws of all sizes,
Screw eyes.
Mitre box. Godde 11 Mfg. Co., Greenfield, Mass.,

30-inch saw, 1.
Axe (forestry), 1.
Orange shellac, 1 gallon.

VEGETABLE' CARDENING SUPPLIES

Wood alcohol, 1 gallon.
Vanish, 1 gallon.
Saws, 1 set.
Saw files (14 pt., 10 pt., 3 8-inch flat.
Dowel pin (sheet steel) cutter, 1.
Files, 1 each, wood hasp, hat i round-, rattail,
Work benches (6 double or 12 single. Long benches

on stde of room preferred.
Three-foot clamps, 3.
Monkey wrench, 1.
Pliers, 1 pair.
Stilson wrench, 1.
Tin shears, 1 pair.
Hack saw, 1.
Letters and numerals, Lumber, teach.'.
Coping saw, 1.
Boards, white pine, 12 feet by 12 by 1 inch, rough,

10.

Pieces, white pine, 12 feet by 6 by 2 inches, rough,
3.

Boards, white oak, 12 feet by 12 by 1 inch, rough,
5.

Pieces, white oak, 12 feet by 6 by 2 inches, rough,

Pieces, whitssoltk, 12 feet by 3 by 3 inches, rough, 2.
Boards, whiteOpine, 10 feet by I by 8 inches, rough 5.

rost VOCATIONAL. SCHOOLS AND DEPARTMENTS OP
AGRICULTURE.

Spade, 1.
Rakes Oren )14

Wheelbee. Comilnation seeder, 1.
Old store boxes (fur making flats).

Cold frame
Hotbed 'Lumber,

sash, etc., fur same.

Flats for germination tests.
Rotted manure.
Composted son.
Vegetable seeds (all kinds).
Spotting hoards, 6.
Wooden (libbers, 6.
Planting sticks, 6.
Watering cans (fine row) (coarse rose), 2.

Sieves, large aml small mesh, 2.
Trowel,
Supply of-

Cot labels.
Bottles or slide revers trot* iced collections.

( Punch and hInding tape.)
Rye straw.
Seed catalogues.

Paper pots, 200.
Fertilizer sample.set.
Fertilizers.
Small amount of 1.tnti Lr stuck crops.
Very desirable-

A lean-to greenhouse.

FARM CROPS SUPPLIER FOR VOCATIONAL SCHOOLS. AND DEPARTMENTS OF AGRICULTURE.

Many of these supplies should be gathered during the sumnOpp properly dried, and stored 'away for
class use.

Germination boxes 28 by 14 by 3 inches (inside
dimensions).

Grains, supply of.
Ear corn-Types and varieties, supply of.

Supply 5 ears to eachimpil.
Smooth wheat, 1 sheaf.
Bearded wheat, 1 sheaf
Oats (side oats and spreading), 1 sheaf.
Sample plants.
Seed of each legume (kept in'quart Jars), I quart.
Motes -proof storage box or some cans with covers.
Siimples'of 8 types of corn.
Samples of varieties of grains.
Collection of weeds. (Bulletin 588, U. S. Depart-

bent of Agriculture.)
CollsotIon Of weed seeds.

Compound microscope.
Quart jars, 1 dozen.
Small platform scales.
Tripod magnifiers.
Several varieties of potatoes.
Riker mounts (for diseases).
Wad cutter (10 gauge).
Pasteboard.
Paste tape.

iGlass (3) by 4) Inches).
Formalist.
Water heater.
Thermometer.
Muslin, 6 yards.
Blotter paper, 0 squares.



PEN NEWINA

REQUIRED LANDSCAPE GARDENING EQUIPMENT FOR VOCATIONAL SCHOOLS
PARTMENTS OF AGRICULTURE.

AND DS.

_Ruling pens, 12. Pruning shears, 3.
Irregular curves, 6. 50 foot tape line, I.
Higgins's drawing Ink (black), 6 bottles.

iggim's drawing ink (red), 2 bottles.
100 -foot tape line (steel graduated

tenths), 1.
to ket and

Drawing paper. Mallets (3-pound), 4.
Tracing Gouges (1-inch), outside bevel, 4.
Blue-print frnme and paper. Chisels (li-inch), heavy, 4.
Tree pruner, 1.
!ledge clipper, 1.

Hand axe, 1. As
l'runing saws, N. Y. S. pruner, 3.

Two-hand shears, I.

Sim: 11 protractors, 2.
'rhumb tacks.
Shrubs and SCCd(j.

BULBS AND CUTTINGS.

Frey rircrraaif:
Plane table and alidade.
Wheelbarrow.

tr
REQUIRED FRUIT-GROWING EQUIPMENT FOR VOCATIONAL SC11001.8 AND DEPARTMENTS

OF AGRICULTURE.

grafting knives and tools.
Pruning saws, 12.
Ladder.
One knapsack and one barn I sprayer, mounted.
Ty pes of !locales.
Materials for wax and cord or t wine.
Sioux and seedlings.
Packing table and boxes and wrappers.
Barrels and press.
Tools f or planting.
Fruit for study and judging and identifying.

Paper plates for exhibits:
Apples.
Pears.
Peaches.
Crapes.
Plums.
Quinces.

Spray materials:
Lime.
Sulphur.
Copper sulphate.
Paris green.
Arsenate of lead.

Paints for wounds Dkinfcct ants.
Dismse specimens.
Additional.

Lime sulphur cooker., 1.

REQUIRED ANIMAL-HUSIIANDRY EQUIPMENT FOR VOCATIONAL SCHOOLS AND DEPART-
MENTS OF AGRICULTURE.

HorseshoesHeavy and light ; front And back; lioof clippers.
right and left. Rasp.

Chart of animalsPennsylvania Farmer. Creolin
Feeding rack. Oil -neap -sponge-emely cloth.
Clippers. Sample of feeds.
Hoof tester.

EQUIPMENT OF DAIRY LABORATORY FOR VOCATIONAL SCHOOLS AND DEPAIWIIENTS OP
AGRICULTURE.

Twelve students' apparatus.
Cream sepacators (not over 400 pounds capacity), 3:
Barrel churns (not over 5-gallon capacity), 3. --

Table butter worker,
Crown, scales, (1-bottle, graduated 9, 10, and 18

(trams), 2.
Dippers (1 quart), 4.

Shotgun cans (12-quart ), 6.
Chatillion milk scales (30. pounds graduated Id

2041),1. .

Band tester (12-bottle, eked), 1.
Butter paddles or spades (4 by 6 Inch), 6.
Horse-hair des-es (8 indles in diameter), 2..
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DAIRY SLAB/MARE FOR VOCATIONAL SCHOOLS AND DEPARTMENTS OP AGRICULTURE.

All graduated glassware to be according to specifications recommended by the Official Dairy
Instructor's Association and guaranteed accurate.

Ten per cent milk test bottles, 2 dozen.
Nine-gram 0-inch 50 per cent cream test bottles, 1

dozen.
17.6 cc. pipettes, 3 dozen_
'Ater-neck 6-ounce bottles, corks 4 dozen.
N. 114 0. 11. bottle, 1.
Acid bottles (lAit ounce), marked "11,130, Poi-

son", 0.
Acid measures (graduated '17.5 cc. and 8,8 cc.), 1

each.
Skim-milk bottles (graduated, to 1/100 liar cent), 1

dozen.
Met °met ers, 2 each. .0
Burettes (50 cc., with pinch cock, graduated 1/10

per cent), 2.

DAIRY APPARATUS FOR VOCATIONAL

Dairy apparatus can be secured irow the following
concerns:

D. II. Durrell A Co.. Little Falls, N. V.
Creamery Packiige Mfg. co., 1.:07 Ntarket Street,

Stands fdr above burA I es, 2.
Dairy ihermorncters (graduated accurately to 212'

F.), dozen.
Trowbridge plugs for milk. 4.
Trowbridge plugs for cream, I.
Pipettes (25 ec.), 6.
Ordinary water glasses for acid tests. 6.
Milk bottles brushes for lest but t les, 12.
Wyandotte cleanser.
Scrubbing brushes, 2.
Waste cracks (.1-gallott). 5.
Carboy colornercial pure sulphiir:c acid, 1.52 sp.

gv., 1.
Alcohol (93 per cent ). 1.
Phenolphthalein, 2 ounces.

SCHOOLS AND DEPARTMENTS OF AGRICULTURE.

DAIRY CIASSW

Dairy glassware can beiseeftred from the following
concerns:

Louis F. Nato, 511 Washington Boulevard
Chiengo,

REQUIRED

Dairymen's Sopply Co.. 1919 Market Street,
Philadelphia, Pa.

Chester Dairy Supply Ca.. Chester. 1's.
Oakes A Burger. Cat tatangus. N. V.
A.11. Duller Creamery Supply Co., Chicago, ill.

ARC.

WaMter Class Works. r,:15-c97 East 1121 S :reet,
New York. N. V.

Also Irdm nay of the corm)anies mentioned
above under dairy apparatus.

EQUIPMENT colt 'VOCATIONAL SCROOts AND 11F.rA ItT11ENrc
Acntruvrultr
For 21 students.

A prwmInial e cost.
Forges 4 0120. 00
Hot eld3e1 ( ). I 40
cow chisel (11-inch), I
Flatters (2-inch), 2
Sveage (Hach top). 1 .40
Swage (} -inch bottom), 1 .5)
Heading tools (I- inch), 4 2.40
Punches (1- inch), 2 .70
Dardles (1)- Inch), 5 2.70
Center punches, 4 .60
Steel squares, 4 1.00
Vail peen (16-ounce), 4. 2.46'
Flat peen (32-ounce), 4 2.40
Sledge (Spound), 1 .72
Blacksmith vises (41-inch), 2 P.e0.

Desirable.

Nand drill
Taps and dies (t set) or meow plate

.
FOROINfl PROJECTS FOR VOCATIONAL

Open link.
ripe hook Or Cleft graft wedge,,'.
Moat hook.
Hay book.
Chitin hook or °lints.
Gate Irsak.
Right angle Inane.'
Upset boll bead.

Approslmate c-.st.
Anvils (100.ponnt1), 4 &PI no
Tongs ( 1.70
Tongs (1.1ileh1, 4 1. II
Tongs (1-inch), 4 .1. to
Tongs (Nneli), 4
Volt tongs (1-1neD).
Volt tongs (;.inch). 4.;
Volt tongs (;-ittch), 4
Volt tongs (1-Inch);4
Shovels 4 4.00
Pokers 4 . ek1
Flat - files (12.iodh), 2 - 7.3 7

Ale

9.50 Grover, 1
6.00 Horseshoe punch, 1

187.58

SCHOOLS AND' DEPARTMENTS OP ;AGRICULTURE.

Malt] links and ring, 3.
Splice weld,
Welded bolt head.
WhIgletree
Chisel..
Cape chisel. r
lIorseshoe-tttha boas and weld on toe calk,

Og.
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FARM MECRANICS FOR VOCATIONAL SCHOOLS AND DEPARTMENTS OP AORICULTURT..

Soldeiing and tinning.

Soldering copper, 11 pounds.
Sal ammoniac (solid preferred).
Flux (some kind).
Tinner snips (No. 9).
Ball Peers hammer (light).
Old tin can. .
cotrdniied iron.
Wash boilers.-
Enameled ware.

utensils.
TM GO tin) (1 sheet of 20 by 2q), for four people.
Batt k's and brushes for flux.
Pipe vise (No.1), I.'
Small pipe cutter for 2-Inch pipe,
Stocks and dies, 1 complete set.
Spoon oil, 1 can.
Pipe reamer for 11-Inch pipe, 1.
Pipes nod fittings.
Ihbhit ing of beArliip.
ladle (large size). ,
Soaking and bearings:

Twine (heavy, smooth).
Cardboard.
Clay.
Scraping tools.
Wooden plug for oil hole.
Level (carpenter's).
Plumb bob.
Chalk.
Belt lacing.
Relt (6 Inch).
Belt (I inch), 1.
Belt (2 inch), 1.
Rope, tying:

Ten feet of 1-inch rope fur each student.
Two-inch pipe to tie around.

One level and one plane table and Aledalde.
Chainingilrreet steel tape.
Crating and boxing.

Drain tile:
Four-horsepower gas engine for shop, with

shafting for ripsaw, crosscut saw, lathe
grindstone, churns, etc.

VotAT1ONAL AGRICULTURAL SCHOOL BOOKS.

The following list of books has been passed noon by the textbook committee of the yearly oonference
(1916) to be used In the vocational agricultural schools of Pennsylvania.

The numbers I, 2, nod 3 following the names of the botns will signify first, second, and third choice.
Soils:

gulls and Soil Fertility. Whitstone and Watster. Webb l'ublishing Co., St. Paul, Minn.
By Lyon and Pippin (2). Macmillan, New York.
Ity Iltint cod Ilitrkett (1).

Poultry: '-
Poultry Keeping (1). Leafs. Li ppincol t A Co., Philadelphia, Pa.
Poultry Production. Lippincott. Lea A Febluger, Philadelphia, Pe. -

Forestry:
Farm Woodlot. Chimney. Maemillon CO., Sew York.
Ity Moon and Ifro*.vn (2). John *Hoy A Suns.

Show

rm Shopwork. May've and Moyne. American Book Co.
Farm ernp..:

Field Crops. Livingstone. Macmillan Co.
Field Crops. Wilson and Warburton (2). Webb Publishing Co.

Vegetable gardening:
Beginners' Garden Rook. French. Ifnemillan Co.
Vegetable Gardening (2). Green. Webb Publishing Co., St. Paul, htlyls.

Dairying:
. Milk and Its Products (1). Wing. MaCmIllan Co.

Dairy, Cattle, and Milk Product ions (2). Eckles. Macmillan Co.
Dairy liburatory Manual. K. L. Anthony. John Wiley & Son.

Ftult growing:
Principles of Fruit Growing. Dailey (I). Revised edition. Atacmillan Co.
Popular Fruit Grossing. 8. B. Green (2) Webb Publishing CO.

Fertilizers:
Fertilizers. Yorhees. Macmillan Co.

Animal husbandry:
Animal husbandry tar Schools. Harper. Macmillan CO.

landscape gardening:
Committee could make no positive recommendation. Each Individual will have to select is book from

the following list that most nearly meets his conditions and Ideas:
Manual of Gardening. Dailey. Macmillan Co.
Landscape Gardening. Maynard. John Wiley A Son.

'Rural Improvement. Waugh. orange Judd Co.
What, Where, When, end How to Phutt. (Frye.) 13y E. E. Eultlander Nursery. Tippecanoe

City, OjIlo.

., I This manual is to be used by the fellows who hove a school creamery and give a course in butter making.
.

----



62 AGRICULTURAL INSTRUCTION TN HIGH SCHOOLS.

Rural new;
Lai for the American Farmer. Macmillan Co.

Farm bookkeeping: 1
Henn and Nichols. American Book Co. The correspondence course at State College.

Farm management:
Farm management. Andrew Boss. Orange Judd Co., New York.

e AGRICULTURAL LAW BOOKS..

1. Law for the American Farmer. John B. Omen. Macmillan co., New York.
2. Commercial Law. Tiffany's Has'dbook on Law of Sales. West Publishing Co., St. Paul, Minn.

This last company publishes any law books that may he desired.

SHORT OUTLINE OF COURSE tIVEN HERE.
I. Division of law. 1, 7. Fixtlivs,
2. Courtsthe classificai ion of co:irts. A. Express licensestrespass etc.
3. Propertykinds of property. (Important.) 9. Relation of landlord to tenant.
4. Decds. (Important.) le Sales, on shipment, etc.
S. Mortgages. (Important.) II. Warranties. .
O. Boundaries.

VERMONT.

According to Prof. F. B. Jenks, of the University of Vermont, "the
State has been fortunate in that there have been no compulsory laws
such as has been paked in a number of States requiring the teaching
of agriculture in every school without first allowing time, for the
teachers to prepare for it." A great many schools in Vetmont are
now making some Attempt to-teach agriculture and with varying
degrees of success. The development along this lino in the high
schotls and academies has been quite rapid. In 1913-14 there were
only 4 schools employing a, specially trained agricultural teacher.
In 1914-15 there were 0; in 1915-1'3 there were 15, and during the
present year (1916-17) there are 23.

I.EC !STATION.
_ .

An act of 1912 provided for State aid for the teaching of agriculture,
domestic economy, and rAanual training in the following mannel.:

A town maintaining a high school of the first class bay provide for and maintain
courses or departments, in manual training, domestic economy, or agriculture, with
special instructors therefor, and if such courses or departments have been submitted to
and approved by the State board of education, and if, ;for instruction in any of these
courses' or departments in a school year, not leis than-$600 has been paid'in salaries,
* * . the auditor of accounts, on certificate of the State hoard of education, shall
draw an order for $200 for each course or department so maintained.

In the fall of 1912 four.schools offered courses in agriculture under
this act. The act also provides that the school boards in the various
towns in a supervision union may unite to employ such special' in-
etructors under the same conditions as, theindividual town. At the
present time, however, nv such union has been formed.

An act of 1915, which provided for the establishment of junior and
senior, high schools,. has made possible a more rapid and more ex.'
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tended adviuicement in the teaching of agriculture, although it pro-
vides no specific sum for this purpose. The, following excerpts give
the main features of this act:

CLASSIFICATION OF JUNIOR. AND SENIOR 111011 SCHOOLS.

The State board of ucation nifty, with the approval of the directors in the towns
concerned, divide the ondary schools of the State, now existing or hereinafter to
he established, into two c ) Junior high schools, having a four-year course;
and (b) senior high scheols, eying six-year course.

JUNIOR 111011 SCHOOLS.

.. "Ilaintenanc.c.A junior high school may be maintained in any town, unless by
arrangement an academy in a town is in effect made the public school thereof, where
die number of secondary school pupils to be conveniently accommodated shall
reasonably warrant it; but no academy shall be regarded as the public high school
a a town, except upon the approval of he State board of education.

c
r,,....4

olusses.Each Pittior high school sha have a four-year course, flexible in
ch.lracter, designed for the instruction of pup Is who have completed an elementary
course of not less than six years, and suitable to the number and needs of ocal pupils;
and the State, board of education shall arrange for a course of study, including
vocational opportunities appropriate to the needs of the pupils in the several com-
munities. In any town where a junior high school is established the State board
,1 education shall make the necessary readjustment of the course of study in the
elementary schools.

SENIOR 111011 SCHOOLS. .

Egiablishment.--Whetever necessity acquires add the school directois approve there
may be as many central and readily accessible senior high schools, articulating directly
with all neighboring junior high schools, as the number of pupils desiring the advanced
instruction given only in this class of schools shall reasonably demand. The number
and location °hutch schools, and the regions to be served thereby, shall be determine*
by the State board of education, and said board may designate an academy as a
senior high' school.

Courses.Each senior high szhool shall have (a) a four-year junior course of study
as in the junior high school, ant b) a two-year senior course of study in advance of the
junior course of study, appropriate to the youth of 17 to 19 years of age, who are fitting
for college, or are completing a course of general education, or are seeking advanced
vocational education.

vocATIO N AL, BI) I: CA TION.

lit junior, high schools.Juilior high schools shall include, in accordance with such
directions and regulations as to courses, teachers, and equipment as tht .S,tate board
of education may prescribe, within their courses of study a vocational ro uree in one
or two of the following subjects: Agriculture, manual arts, commercial subjects or
domestic science, appropriate to the needs and environment of the particular school.

The expense of maintaining vocational courses in junior high schools shall be borne
by the towns in .which each schools are respectively located; and :the State board of
education shall annually, from the funds hereinafter appropriated, apportion such sums
to reimburse the towns for such expense as will tend .fairly to equalife the iscilitiee
afforded by such courses and the bUrden of maintaining the same, and the State board
cif education may provide, for use in connection with said schools and at the expense
of the State, such land as may be required for suitable instruction in gardening and

. other appropriate study in agriculture.

.
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In senior high thools.Seuior high schools shall include within their courses of study
vocational courses as follows: (a) In the four-year junior division there shall be. main-tained in accordance with such directions and regulations as to courses. teachers, and
equipment as the State board of education may prescribe., vocational courses in oneor more of the following subjects: Agriculture. manual arts. commercial subjects or
domestic science, appropriate for pupils from 12 to 16 years of age. (In In the two-yyear senior division there shall be maintained advanced vocational courses in the
subjects mentioned in subdivision (u) hereof. appropriate for pupils qualified for
admission thereto, and the State board of education shall prescribe the requirements
for such admission, and t, the State board of education shall prescribe and supervise
the vocational tourses in senior high schools and appoint the teachers therefor.

The expense of maintaining vocational courses in senior high schools shall annuarr
be apportioned by the State board of education between the State and the town servedby such schools. and among said towns in such manner as will tend fairly to equalize
the facilities afforded by such courses and the burden of maintaining the same; and the
State board of education may provide, for use in connection with these said schools
and at the expense of the State. such land as maybe required for suitable instruction
in gardening and other appropriate study in agriculture.

An act of the 1917 legislature provided for the transfer of a special
school of agriculture located at Randolph, and one et Lyndonville,
from the State board of agriculture to the State board of education.,
so that the two should now become a part of the public school system
of the State and will be administered through the office of the com-
missioner of education.

QUALIFICATIONS AND DUTIES OF TEACHER OF AcnrcurrreE.
1. The teacher of agriculture must be a man who is a graduate of

an agricultural college or who possesses equivalent eductit ion and who
has had practical farm experience sufficient to enable him to inter-
pret local conditions.

2. He must be apptoved by the commissioner of education.
3. He must see that each boy carries out some home project which

will cover an entire season.
4. It is strongly urged that he be engaged for the entire year, and

that during the summer months he shall devote his time to the
supervision of home projects, cooperating With thelocal county agent
and the State leader in charge of boys' and girls', club work. It is
further suggested that four weeks vacation be granted at such(time
ss will least interfere with his work.

The commissioner of education of Vermont says:
rho organization within the junior high schools is sufficiently flexible to meet theneeds of individual communities. If boys and girls must leave school iu order tobecome age earners, it is essential that we provide work such as to avoid their

feeling an later life that they wasted eveh the time they 'did spend in school. In the
rural communities much of the-boy's tfofirtfill 'hinge about agriculture, and the
girls will in turn deal with the affairs of thehousehold. Students within these schools'
will receive no less instruction in arithmetic, English, and the sciences. They will,however, study. with some purpose, and thus they will better understand the signifi-

- canoe of the subjects taught. In these schools the way must be kept open for those
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who willeVentually go to college, but we must not close our eyee to the fact that Inlay I

will never reach such institutions, and they too are entitled to the the State
can oiler.

CURRICULUM INCLUDING AGRICULTURAL COURSE.

The agricultural course consists of four years of work and is
intended to giiti a boy whose education ceases with the high scheol
an opportunity to secure something of a practical nature while in
school. It also gives the boy who is preparing for college an oppor-
tunity to supplement his cultural knowledge with sotne useful infor-
mation through the election of agricultural subjects. The agri-
cultural course occupies the same place in the school curriculum
as the English or Latin courses.

During the four years of the course the studdht receives approxi,-,
mately one hour of training each day through the means of recita-
tions, laboratory work, and .field demonstrations. Home projects
in agriculture are carried on by each student during the summer
vacation when he applies the knowledge gained during the school
year. A school demonstration plat is conducted by some of these
schools.

The following course will show the agricultural subjects studied
(those marked with an asterisk (*) 4eing required), and their plaice
atnong other subjects in the curriculum, as offered at the Bfancion
High School:

First Year. T1.ird Year.
Englisb. .*English.
*Ancient history 'Live stock (full I.
Pliy3iology and totany. Fet:ds and feedink (winter).
Algebra. Fruit growing (spring).

*Elements of agriculture. *Chemistry.
French, 1.Second I-car,
German, 2.*English.
Common law.Soils and crops (fall).
Geometry.*Dairying (winter).
Frgnch, 2.*Vegetable gardening (spring).

Fourth YearFrench, 1.
*English.European history. .
"Farm mechanics (fall).Physiology and botany:
*Farm management (winter and spring).Geometry,

French, 2.German, 1.
French, 3.

411/ *Physics.
Common law.

*Business English.

,ORLEANS HIGH SCHOOL.
4

The agricultural course in the Orleans High School has been
selected by the State board of education as, a good example of the
possibilities of a well-developed four-year course in agriculture in
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a typical Vermont town with a population of 1,131 and an assessed _

valuation. of $863,960. Orleans is eomposed 'of a central village
surrounded by farnp. The village is prosperous and bustling and'
contains the types ,of business, activities common to many Vermont
towns, the lumber irlikstry pethaps being the most important. The
surrounding farming region is excellent and marks the community as
primarily an agricultural one. ,

The problem of the school board in 1914 was not in the quality of
the work done in the school, but was rather a twofold problem of a
different nature. During the three years preceding, the average
attendance in high school was only 35 out of a total average attend-
ance of 232 for the same period. To increase high-school attend-
ance and thus promote the efficiency of the whole school system
was the first problem.

About 40 per cent of the high-school students have come from the
dihricts outlying, mostly children of farmers. The old type of high
school, offered to these children little except colips designed to pre-/
pare for college. To offer to these boys and girls a. kind of instruction
which would link the school with their homes tkhd give'them a broader
outlook upon life was the second problem.

Reports of the study of agriculture in other schools led the board
of directors and the superintendent, Mr. E. L. Erwin, to believe that
the solution of the second problem would go far toward solving the 7
first problem; that is, to broaden the course of study aid to utilize
the things of common experience in the formation of this course
would, it was thought, increase high-school attendance and thus -

increase the efficiency of the whole school system.
Steps were immediately takeli to establish an agricultural course,

and the superintendent, of the district- was instructed to engage a
principal.

The school officials ,secured a principal trained for agricultural
work and who had actual experience in organizing and putting .upon
a paying basis a school farm. The principal, thoroughly interested .

fhe experimept, consented to come with the condition that ho
.should'be given free rein and at least $1,000 to equip a sejlocri farm._
Ile agreed to stay for at least three years. The successful outcome
of the school proves the wisdom of the school board in accepting these
condition4. -

After the foregoing brief description of preliminary matters, it will
perhaps be well to put once more Concretely the purposes of the prin-
cipal.

1. To make gle' agriculture and home economics training a part of
a course which will give the pipils an insight into as many occupa-
tions as possible, and thus enable them the better to choose their life

to,

*b.
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2. To offer to as many boys- and girls as possible an idea of agr
culture as one of the elements of a broad education fitting for any
profession.

3. To rifler to such boys and.girls as desire it a chance. to learn agri7.
cultAre as a profession.

4. TO build up in a small highs school an agriculture equipment,
including a school farm, for less than $1,000 and to make it pay its
way when once established.

The work in agriculture centers around the scEoolfarm. The prin-
cipal was offered. by the directors his choice of two pieces of land, the
one a most fertile tract of 6 'acres somewhat distant from the school
and the other a plat of about 2 acres, consisting mostly, of swampy
land directly back of the schoolhouse. The principal chose the
latter plat of 2 acres because. of its accessibility and because of
the opportunity to improve it. Through, a generous gift of part- of
time land by two public-spirited citizens this plat was secured and '0
now owned by the town as part orthe schoOl property.

The boys at once set about clearing the land of rocks, stumps, and
willow' bushes and finished it at an expense of $8.25. The school
board then voted $200 for tile-draining the land. The boys bors
rowed surveying instruments, and with them laid 'out the farm, ran
the lines of their draining trenches and 'assisted in the ditching, the

-ing and joining of the tile, and- had a hand in every process con.;
cer s ed. This was finished at a.cost of $197.97.

A Nan of the'farm was now made from the surveys and ter
careful study .the. following divisions were decided upon as
the best arrangement for. a *Vermont farm: (1) Orchard, (2), forest,
(3) rotation plat, (4) potato plat, (5) grass plat, (6) museum garden,
and (7) kitchen garden for grades.

The orchard and nursery first claimed the attention of another
class. A plat 200 by 90 feet has been set apart for the orchard.
The class spent some time in studying the suVject and especiallyin
ascertaining the varieties of fruits best suited for. the region. 'They..
then drew a plan of the orchard., staked out the ground, and dug the
holes for the. trees. The stock will:ordered from It fruit nursery: It
was decided to have permanent trees, and fillers, and. to plant small
fruits between the rows.

The class set out in the nursery all the stock which was left. I.n the:
spring the class sprayed the trees, did work in budding and grafting
and replaced from the nursery all varieties whieh had died during the:
winter. This orcharding as done entirely by the boys an at a cost:
of $27.80.

the vinter the class Studied forestry and in the sprb*
staked out-their forest. From the Vert I i t State Nursery,
the kintblass of the Stag` forester, the obtained the spruce,

T ii
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hemlock, and cedar trees which it had decided to plant and the forest
was set out. In the spring of the next year the forestry class as an
Arbor Day exercise replaced the dead trees from tik nursery in the
'presence of all the school children of the community. The school
forest was planted entirely by the boyi-and at a cost of $2 for express ,

charges on the trees.
The rotation plat was staked out and after *study the following

rotation of crops was determihed upon: Corn, potatoes, oats, and -
grass, for two years. 'The crops were planted, cultivated, and partly
harvested by the boys.
. A museum plat,was laid out; this was divided into 33 small divi.j.

sions, each containing a grain or vegetable which the pupil having
charge of the same wished to study. The museum plat was simply
for the purpose of investigation, and the pupils were allowed to. plant
in it whatever they pleased..

The remaining diVision of the school farm was utilized as kitchen
gardens for the grades. There were four of these gardens, each 40 by
60 feet, and they were planted and cared gm 'by the pupils of the
grailea under .the direction of and with the assistance of the high-
school students. The products were taken by the children to their
homes. These kitchen gardens thus served a double .purpoe: First,
to interest the children in the subject of agriculture, and second, to
give the high- school boys an opportsmity to use their training.

Much of the material raised has been given away, but some of the
products of the school farm have been disposed of for money and
this money_ turned in to the town treasury. But more important
than all else, the school farm has furnished for the boys and girls of
Orleans an out-of -door laboratory for the study.of 'these things which
are most closely related to the life-kilf the average Vermopt child.

A greenhouse was part of the equipment which the principal had
in mind, and at his request the school board apprOpliated $400 to
erect one. The subject was thoroughly studied in the classroom, and
Complete plans for- a 15 by 30 foOt lean-to greenhouse were discussed
and drafted by the boys: The class then listed all materials and
equipment, needed and secured prices on the same from local firms.

`After comparing prices, the material was ordered. Because of the
lateness of the season, workmen from the town were engaged. to .erect
the greenhouse, but the boys took, an active part in each of the
building processes--cement work, carpentry, glazing, plumbing, and
wiring. The greenhouse was built, adjoining a building belonging to
the Aehool,' and the %class prepared the old building, in which the
heating plant was to be installed, by excavating, making. a cement
foundation for the boiler, and cutting doors and necessary opehitigs.

The greenhouse is used as a winter laboratory: Radishes, let-
tuce, cucumbers, tomatoes, flowers, etc., are cultivated. Bee
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culture is made .8. part of the course, sad the equipment. includes
a swarm of bees. All the space in the greenhouse is utilized. Under
the benches chickens are kept in coops, thus malting brooders unnec- I

cssary. 'Experiments of various kinds ere carried on in the green-
house. Soi lft are analyzed, the value of various kinds of fertilizers
is determined, the pollenization of planfs is studied,. and man3;other.
activities are taken up. The value of the greenhouse as a winter
laboratory is very great.

As in the case of the farm, the products of the greenhouse are sold.
Early vegetables find a ready market among the townspeople. Much
is given away. The greenhouse is cared for by the class, and espe-
cially by one boy, who has a very attractive room near the boiler
and who has charge of, the heating. The total cost. of the greenhouie,`
including all equipthent, was $448.12.

In order to study dairying in a practical way, the boys felt the need
of a laboratory. It was therefore decided to equip a dairy room in
the tasement of the schoolhouse. Permission was secured from the,
school board, and $60 was voted to defray the expense. This work,
aft in all other projepts, was largely 'done by the boys, hicluding
carpentry, cement work, and plumbing. A small roomwas furnished
and equipped as follows: Two separators (loaned by separator &ors-
panics),..railk cooler, churn, butter worker, cheese vat, press, and other.
necessary utensils, furnished by local creamery at cost.

The tot cost of the dairy room, covering both building and equip-
ment, was $62.03.

Training n the actual 'manufacture of butter 'and clieese is given,.
and such of ier practical work as is connected with dairying.

The lat addition to the school plant is a. poultry house.
Much intere. t in poultry raising evinced itself among, the boys, and
it wap decided to ask the school board for a poultry house. The'
board ieoted,for this purpose $75. Plans were drawn fOr a house.
12 by 24 feet, 8 feet high in front and 4 feet high in the rear.-
There are two yards 12 by GO feet, with doors frbin each opening
into the house. The material was estimated and .purchased by the
boys, and the building has been 'entirely constructed by then: -t is
interesting to note that tlley agreed during the spring to work de
tain days each week aid to begin the day's work at 5 a. m., and work
till schooltime. Not a boy failed to be on the job promptly at the
time set.

Manual training is taught not as a separate course, but in correla
tion with every subject. In the different' projects outlined above,,,-
the best possible training in carpentry, plumbing; glazing, eepie.nr.
work, and repair ,work has been furnished. The boys of the ninth
grade sold soap, and with the proceeds bought tools, They. made :
the tornatO-plant boxes for the greenhouse.

- .
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The summary of cost for the plant and equipment is as follows:
Clearing of land and plowing

*1 'rile draining
Orchard

8 9271987: 5

27.80
Forest 2. 20
Greenhouse 448. 12
Dairy laboratory 62.03
Poultry house (estimated) 60.00"

Total 506.37

Last yeas if the one item, coal, is omitted, the farm and greenhouse
. showed a profit of $17.74 over and above all expenses.

ANNUAL VERMONT STATE BOY 'S' AND GIRLS' AGRICULTURAL AND
INDUSTRIAL EXPOSITION.

The first plan for a State boys' and girls' exposition was worked
out in the fall of 1914 in Windsor County by the Young Men's Chris-
tian AssociatiOn, when a successful exposition was held in the Ken- .
nedy arena at Windsor, Vt.' The following year, with the help of an
appropriation provided by the legislature and the coopc,.ation of
various organizations and the State board of education, another very
successful exposition was held in October, 1915, on the fair grounds
of Rutland, Vt.

The annual convention of rho State Teachers' Associatioh of
Vermont was held in Burlington during the week of the third expo-
sition. The main object of these expositions is to arouse mbre
general public interest in vocational education and industrial trnin-
ing. The plan is for such schools to use schoolroom gluipMent,
photographs, charts, and signs, to illustrate their work and to give
with groups of pupils actual classrooT demonstrations of such pro-
jects aa_cooking, garment making, baking, canning,.baskctry, black-
smithing, butter mikking, mechanical arts, printing, carpentry work,
electrical work; metal work, cement work, etc.

SUPERVISION.

Prior to 1916 there was no supervision of this work except what
was done by the department of agricultural education in the State
College of Agriculture upon its own initiative. Early in 1916, how-
ever, the following agreemmit was entered into with the State depart-
ment of education and the College of Agriculture of the University
of Vermont:
Minnerandum of understanding between the elate Board cf Education and the State Agricultural Col-

lege concerning cooperation in the promotion of t e teaching of agriculture and household economy
la the public schools of Vermont.

I. The State Board of Education, through its executive officer, the Commissioner
of Education, invites the State Agricultural College to cooperate in thepromation
of the teaching of agriculturs andehousehold economy in the public schools and to

.



assist in the supervision of (a) junior high schools, (b) agriculture and household
economy in all other high schools, and (e) organization and encouragement of boys'
and girls' agricultural and home-makers' clubs and promotion of exhibits of products
of such clubs.

II. The State Agricultuital College accepts the invitation of the State Board of
Edo ation to cooperate in the ways above mentioned and agrees through the depart-
ment of agricultural education to assist in the supervision of high-school work to the
following extent: One man to devoid, ono-half of his time and,as soon as practicable
one wonian to devote one-half of her time to the work above mentioned under,(a) and

It agrees through the agricultural extension service to assign one man to dex1ote
all his time to the work above mentioned under (c).

, 1 l 1. All repreBentatives of the State Agricultural College who assist in the super-
vision or other cooperative work shall report to the Commissioner of Education as
ot( :Lsion demands, and a written report shall be presented to the State Commissioner
of Education at the close of the school year. setting forth work-attempted and accom-
plished, together with recommendations.

(Signed) .1. L. Bate, Dean.
MASON S. STOVE, Commissioner of Education.

Several visits are made to each school during 'the year, the visits
varving from one to several days in length, as conditions warrant.

The teachers are urged to keep in close touch, not only with the
central office, but with each other through correspondence and per-
sonal visitation. A circular letter is sent to each school about once
a month which includes reports ot the most successful work accom-
plished. Reports of the visits of the supervisor are placed on file
in the, commissioner's office, including not only a report of conditions,
but recommendations .made to teachers and superintendents for
improvement. Teachers are required to keep records of work
attempted and results obtained.

EQUIPMENT.

!tomtits are demanded, rather than equipment, and only such
things as are essential' to the success of this course are required.
The following jist4is suggested, however, as a minimum net*

EQUIPMENT FOR AO RU'ULTURAL LABORATORY.

11.slance, decimal milk, 1 $4 00
B it containers, 6 6.00
gClOop (N inches by Si Mabee), 3 .66
S.11 tbormometor, 1 1.40
Flower pots, paper, 4 Inches, 50 55
Flower pots, paper, atheism, 50 1.13
Pruning shears, 6 2.40
Pruning saw, 1 .76
Pruning sheaf s, 1 1.66
orating chisel, s, 1.10
°ratting knife, 6 1.66
Dividers, %Inches, 2 .s.
"ceneo" trip scale, agate bearing, t &sa
Weights, iron--5 grain to 1 kilo, 2 2.40
Weights, truss in block (1 grain to 1,000),1 5, 00
Oroduates, cylindrical (100 c. e.), 4 2. 24
()fading*, eons shaped (500 03. 0.), 2 1.64

Oriviontes, cone sshnibed ( IMO e.'e.). 1... .... z 61.25
Spatulas (6 inches), 6 2.52
Burette (50 e. c.), 1 1.00
Support, burette, 1 1.10
Linen tape (40 feat), 1 .65
Magnifier, import, 6 2.40

"Captain" barrel eprayer (stye 42) wi 25
2.40

.34Blue pencil for glass, 2 .
lde mouth bottles (4-ounce), 2 down .64

Wide mouth bottles (8-outios), 2 &leen. 1.20
chemical thermometer, 3

feet hoes, 8 feet extension pipe, and Sim-
plex nossles. The Deming Co.,
Ohio', 1 15.00

Babcock milk tester (001:1P1steZ Woo)
Creamery Package Co., C or Vet,
mbnIsFarm klachineVe., De116sio'relkl, L. Kos

'0 t
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Carpenter's tools, 1 set $4. 50 Spring balances, (25 pounds), 2 pairs
Cheesecloth, 5 yards .25 ! Rosin, 1 pound
Absorbent cotton, 1 pound .35 Beeswax, I pound
Twine, 1 ball . 10 Tallow, 5 pounds
Shears (10-inch), 3 pairs .30 i Lim% 10 pounds
Glass Jars (telephone (I pint), 24 1.70 Copper sulphate, 10 pounds
Glass tumblers, 24 .30 Arsenate of lead, 1 pound
Student-lamp chimney 4,t 3.00 Formaldehyde (formabn), 2 pounds
Soup plates, 24 2. 40 Corrosive sublimate tablets, 1 box
Window glass (covers for plates 10 by 10 Farrington tablets, I box

inches), 24 2.40 j Washing powder, 1 box
Granitiware pans, 24 2.40 N-I0 Na011, 1 quart
12-inch rulers, 12 .60 Calcium acetate, ounces, for soil actdity test.
Garbage can, 1 .75 l'henolphthalin, 1 ounce, for soil acidity test..

PROFESSIONAL IMPROVEMENT.

Conferences of two days or more are held during the year, when
all the teachers 'of agriculture get together to discuss local and State
problems and methods of meeting them. Group conferences for
certain' districts are also culled from time to time as occasion de-
mands. One conference is held during the summer. It is planned
to use students who are preparing to teach agriculture as assistants
during the last half of the school year and as field workers during the
summer months, .thus releasing' a number of the regular teachers
during the summer months each year in order that they may attend
summer sessions.

SOME FEATURES OF AORICULTURAL INSTRUCTION IN RIO II SCHOOLS,

Jeffersonville. (Vt.) Junior high School.A plat of ground at the
rear of the school is being used as a kitchen garden, and an attempt
is being made to see how much-and how' many different kinds of
vegetables may be grown in a year, and the products are used in the
home economics class in canning and for school lunches later in the
season. The boys in manual training will get practical experience
in constructing cold frames at the rear of the school building. These
cold frames will be used in getting,plants started early for the kitchen
gacden.

A group of first, second, and third year students in agriculture
got practical experience in gardening under the direction of the agri-
cultural teacher on a vacant lot, and the summer care of this garden,
was attended to by the owner of the land. These students were able
to grow profitably beets, carrots, swiss chard, as well as other vege-
tables, some of which were canned and othelbstored to be used for
school lunches during the winter term.

A free trip to Burlington in order to attend the Annuhl Vermont
State Boys' and Girls' Agriculthral and Industrial Exposition !was
offered as a prize'by the-principal to the boy in the first and second
year agriculture who would grow the largest amount of tomatoes
from six plants.
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The agricultural teacher, who is also principal of tlle school, has
rendered valuable service to the community, which iii largely inter-
este(' in dairying, by furnishing through the local paper current
information on agriculture to the farmers, an also lly using as
litToratory work for the students in agriculture milk testing of dairy .

herds in the community. Agriculture is a required subjv 4, in this.
school.

Brandon (Vt.) High School.One acre of land is used for a demon-
stration garden, ralli the class in horticulture keeps in proper shape a
voting orchard. For practice in connection with the animal hus-
handry work, 10 boys took 10 cows each, weighed and tested the
milk, weighed and made rations for two months, February and
March, and thus determined for the farmers 'those cows that were
profitable. As a result of this relationship between the school and
tile farmers of the community, several farmers have purchased scales
and are weighing and testing their own, milk. ..

One feature of the work in animal husbandry is the practice fol-
lowed by the teacher in assigning to ta, student in the.clags the prob-
lem of sing a horse, cow, or hog to the other members of his class.
It is very evident at a glance that such a method of instruction makes
the work in animal linsbit.ndry very real, concrAtii, and practical.
A similar method of procedure is followed in connectiop with the
instruction in farm- management wherein boys are assigned the
problem of selling a farm in the community to The other members of
the class. Such a sale involves a knowledge not only of the soil and
its productive capacity, but also a knowledge of the relationship
between crop and live stock production and the marketing of these
products. here, again, is given the boys in farm. management a
problem which involves a very searching review of all they have
learned, and more, too, in the three years previous in soils, farm
crops, borticUlture, animal 'husbandry, dairying, farm mechanics,
and rural, economics.

.

The school and home project work of this and other schools, of the
State is closely correlated with the club project work of the extension
division of the State College oi Agriculture. This division furnishes
to the agri,cUltural teacher fpllow-up material on market garden
projects, potato projects, corn projects, poultry projects, pig club
projects, and farm and home handieraft,projects.

ADDITIONAL COPIES
07 11118 PUBLICATION MAT BIG PROCURED IRON

TUB BUPRRINTENDENT Or DOCUMENT/
GOVEJLNLENT PIttNTITE0.0MCII

WASHINGTON, D. C.
AT

10 CRNT8 PER COIlY
.



,.r..,,'.,.' 1F.' 2,
tvizikttaktertr figrif pee 2 of cover 1, ..,...I 14 ,,.'',

No. at, Ritr. altea ebar,p tIp: ari. tio n ht county traialig schCoietudEklikich
IT W. Pogh ;,

No. 32. A1oric.,4;:hiptirsail of Aliittr.ation for the natives of Alaska, 1915-10.
No. 33:A conrOnvisoii Of*:the. salntiee of rural and ,afban auPerlatendents '0.

at.loolS. A.' C. ZIOnako.n` nod C. IL bye. ..- - : -:: .1''*-,
No.34: InstlAtIoah t -00 IlialteCStaten giving Instruction In agricultare:..): .1

Akl 11osah*4n0-cLi1 D's#:._...' .. : '.- . '- I' '14A.!'.g.
No. 35. The township and counnunity high- school niovernazit inIllInois. IL 4..--i.-e

uollister; .'' . . . .- , -":ex. ,,
Anna' !i''No. 30. Doinarkti foe iiosnilotud. education in the Ountries at war. T,;',.,'..,_,/ s'smith. - . . . - ,

No. 37. Thd conferenep on tialning'for foreign aervIm. Glen L, 'Swiggett. '
No. Z.S.: Vocational tenchers.for secolliatt, saw's. ;C.... D., Jarvis:
No.30. Touching Suglitrh to.tilieS.S. 21 bibitotii-apial Wiii,ttrop TAO*.
No. 40. Monthly record:of current -eitaltilimal ottbIlailoai,Ieptembor.191t:'
No. 41.. Library books fOrshigh schoblii. ItierrOui wilmin,. . ': . .,.-.,
No. 42. Monthly record'of current educational nutilittuflOns; betobet, nrkt. .

No. 43. EduentIonal titrectery, 1017-48." .:.,

No 14. &luta-Lionel lion4litioos in.-Wipes. , . .
"- i-',,'-,-.=..ZelNo. 43. iaissiuer eistilops.tik at? schools. W. ft; .Deffeini;nagli. .; ...

N,,. ki. The public acheolialatefu of *till Irrittleile0,'Cili ' . ' . -.z.-, . 0;.4..
No. 47. The preparatical and preservation of VeRetillks. fteariettaj.11kt4Tkir,t47,"0.

and Carry A. Lyra& .' ''' '''
li,.- ;:1!':.No 'IA. Moothly ,record..of current eduCationalnubliedtiona, Neivernher; 3.prr:" .,- - 4

. ___ -<,..1o. 41.). Music In secoadarySchools. 'A rePOlt of, 06. CoatrINSIon oo ov9191144f/ L'-t
Mucaitiort., Will, Earbart and t.)lbourne AteCoimithy.: , ',.., -.7.N.

No. 1.0. Physical education 1a-secondary *abbots.. 'A reSuft of the tit 4r,
1:on Secondary Education.:. .

-.t t

No. Z)1. Moral valow in secondaryeduelition.' A report o the Oonnuittsio0;:on-;,:-.'
'Secondary Educatioa, iliany'llenniano, -,..;,':- '' ''' - ' 7

No 52. Monthly word of eitrrinit adrictitic;nal nablibikt16.0p, Deoubur, 1.911,
"."No. 53. The coulters of the-northern lkocItien.:' J. r. Kitlinvood; . .

No. 54. Truininglin coulttely. 31nrkttret,S, life'Saught; '
No. 35. Statisticii of gtte US:Jeers:Rios AO State collegleavISIT., , .. .

,'47'.1P'
1918,-

_. ; - ...4... , . .,
No L Monthly recent of '''ulgeift.'educntfonttl IYOblieni,I,Q4*-4frOMHF3ro .3.918,./-No 2. The publications of the Unitcd States GOverntitent. 'W.1..SiltklitOn.,' : .
No 13. Ariculturtd InatetiCtIon In the /iIgh schtihly9f iii.1- tayitirzAttlieit,---:;,

C. II. Ltuie,' ,,. . : .,. , ..,-.. . ..,-.. ,: - 'tfi?P
No 4, /101144 record of

via
plihttcutioat. Iscoriagty;:i..toky^:_,;-:::_,.

No. 5. WW1 of bit Buienu,of Education for the .01,tbehit tt...6.1h54,iiiitt-Tr.,
No. 0. Thecitrrtridnin.of the nnnnurti college. Stahel -T,:, Tlohlasbn. : .)i1/7,
No 7. tie .befieeif or eitsalOon',of thu.II;iyersitg of "7,71)iikeaNg5tIkatr, 4tiii,-

: lt, NI ierwCilattloor* *.10004.
. .; ,,,t1', .".No ft .iitonttrac040kettrtAnt iftlisittin41 Ina:Au:ay*. miaia4, inis.:74.,e_<

No. 4.,t040/1 li* tit lisat0404#0,*1,11045a1Cittil. plOidN .^ ;';..':4\-
/0. 1U . dtu l 1 1. ` 'tbuiiteak:

i.
math

. No. ' to4Oleiiify. itlite0472Wtille 40 likeer lig
's 1;

,
'P -,..,,,:oatt '.. r.. k, ,it..4.:

4=;,r''-',..-- :41.1iv';.:`iitA,
1v. i,,..t..

7..

,...4 IA, ,
4

A I',
t*.1. 1 * lyk.' 1:eill . t, '''; ..2' '2.

,.,
:t 4 ,*

C4- I A '1. . .. : ktt+. ,. ' 1 T 'V ';',7....4: :- ..,!...




