UNITED- STATES BUREAU OF EDUCATION
BULLETIN, 1914, NO.8 . . . . . .  WHOLE'NUMBER 579

4

; ! 4
THE MASSACHUSETTS HOME-PROJECT
PLAN OF VOCATIONAL AGRI-
| CULTURAL EDUCATION

By R. W. STIMSON . -
Agent, Massachusetts Board of Education




>
o .

SEYIN CNOLIWVYIHINON 1001405 1vdNLINDIdDY ..“.lh_v(lw 1v OZ___mu.r NJOD

TTIALAE AL SRR LA

I 3Lv1d 8 "ON 'v161 ‘Ni1L31ING

NOILYDNQA3 40 Nv3iyng .




o

ERIC

Aruitoxt provided by Eic:

!
] ) :
M a
5 -
ADDITIONAL COPIF
OF THIX PUBLICATION MaAY K PROCURED FROM
- THE SUPERINTENDENT OF DOCUMKNTS
QOVERNMENT PRINTING OFFICR
WASHINGTON, b. C. .
AT
15 CENTS PER COPY
P 7 »
V- - .
R \
5
) -
1
]
h \
¢ -

o R ) o~ . o -

5 Sk T \ 4 ~p

e A P EEPe C EA C TR o B Py 7 Fon " :
WAy B T SN R VA ke Teaditintan, 20T N b Ties




1
CONTENTS.
. o 3
CRAPTER [.--VDCATIONAL AGRICULTURAL EpucaTion.
N * P.“.
Elemeats necessury twsuccess....... .. ... e 9
The Massachusetts home-project plan.... . 26 0080 Go o0anORaceesoae 11
Prizes and home projects........... ... . ¥4
Home projects of nonresidents... .. ... ... # ©806 ooascoossoes 18
Salaries for home-project instruction and supervision..... 19
Cultumal and sgricultumal oo 19
Farming and goed citizenship. .. .. ... 19
.
Cuaprer IL—Adqucurtunat ProJect Stuny,
Productive work and relatedstudy L o 22
Project study euitable for vocational ugricultural achools. .. ... .. ... . . l 22
Project study suitable for vocational agricultural departments in sfiected high
schools. .o N oo 24
Project atudy concentration. Year limits...... ...\ 7 26
Project study and capacity of pupils. . ... FE TR B 25
Kinds of project knowledge............... ... . . 25
Project study records. .. ....... .. FE o7
Apportionment of project study® time, and materials. . ... - 28
Vegetable-growing project study................. . . . ... 31,
Small-fruit-growing projectatudy. . ... ... .. 33
g DBeckeeping projectstudy............. o ; 33
" Puult.ry-keepingpmjectatudy.........“,H...“....4A.A.A.A....._'.' ......... N33
Sheep and goat husbandry pmject stody. ... '\\ 34
Swine husbandry projectstudy............ .. .. ... . N 34
Ornamental planting project study Q0080500660 60008060 800000060000 800808 a0 o 84
Third-year and fourth-year project stud $anco 0 60800000 0 8 680000000000880 00000, 35
Project study versus subject study. ..o 38
- Project study perspective.. . . . ?5006 0 aa0oo00 a0 0600600 ©a000800a000a060aane000 40
Suggestions for the agricultuml inatructor. . . . .. .. 85006060006 668 600805060000 41
Copelusion............... ... . . . 000006 00008a800 06068000060 08006000800 48
CRAPTER I11.-—Prosect STUDY OUTLINES FOR VeaeTaBLE GROWING,
Project study and vegetable groups. ... ... N 50
Project study by-vegetable BROUPS.. ... - b4
Project study by vegetable varietios. ... .. ... ..U 55
. Caarrre 1V.—Aoreririnal Proyect Stupy BiLioararrY.
Agricultural papers and periodicals. . . ... ... e 69
. Freo bulletins, circulare, and reporta... ... . 89
. Texu, exercise, and reference books, bulletins, circulare, and reporta. ... ... .. - 73
" Agricultural project study bibliography, armanged for ready reference..... ... (]
Publishers and thoir addresses . ‘ 03 -
InpEx......... RIS AT “108

)
g . 3 A
v Wy el
4 l\“{‘ «ﬂ(;: of

o

ERIC

Aruitoxt provided by Eic:



- bl
- . *
. N
-
: | S .
ILLUSTRATIONS.

\-. . Page.

Prate I, Corn-testing at Smith's Agricultural School, Northampton,
Mass...ooooo T Frontispiece

2A. A North Faston hoy's back yard before he began studying agricul-
W35 ce00000 000 2002205 0.0 650000 60 0008200 5 s0008 A A meman e o e 16
2B. The same boy s buck yard after he bog;ul studying agriculture. ... . 16
34. Home project—24 acres of sweet corn. /... .. 24
. 8B. An “extm” half-acre markot ganleh project............. 24

‘ 4A. School seed hed project at Hopkins Academy....... ... .. 24
! 4B. Colony house and yard.  One of sevem] coustructed and used by a
t poultry pupil at Hurwich...o oo 24
| BA.. Had_loy_‘b_oys helpingench other at corn harvest............ ... 32
5B. Cuaching stock-judging teams at. Hadley............. (60000 0000000 32
6A. Plan of huilding at Smith's Agrieultunal School, Northampton,
Mams. .o 32
' 613. Arenn and auditorjim, Smith's Agricultural School, Northampton,
\Iﬂss ........................ L32
5
\]
Kd - \ »
S . & , ! -
o
. ] ’

o

ERIC

Aruitex: provided by Eric



. LETTER OF TRANSMITTAL,

DEPARTMENT OF THE INTERIOR,
BureAUu or EnucaTiow,
o Washington, September 29, 1913.

Sik: For a large portion of the children of the United States
voeutional education must mean education in agriculture and the
arts of life on the farm.  Tn recognition of this fact, agriculture is
now taught in some way and to some extent in hundreds of public
=~ highschools and in the lower schools of many of the States. Possibly
the greatest diffiqulty in teaching this subject is that of making it
sufliciently ¢oncrote and practical. Too often the teaching begins
and ends with the assignment and recitation of lessons from the pages
of n texthook.. To make the teaching effective each lesson .nust
follow the necessary pedagogical order from concrete experience
through interpretation and generalization back to conciote practical
application.  The pupil must hecome an intelligent worker and
direetor of his ownt work and must learn not merely by looking on
and listening, but by intolligent participation. The “Home-project
plan” worked out in Massachusetwsithin thé last fow years and
now applied in the State-aided schoolsof that State makes such intelli-
gont participation possible. By requiring- boys to do productive
work es a means of instruction, it enables matiy boys to continue
their studies in schools who otherwise would not be able to do so.
By projecting the work of tho school into the home in the vital way
in which it does, it enlists the intorest of parents and becomes a means
of their education in this subject, thus affecting'quickly the work on
the farms of the copmunity. Because of the wide interest in this .
subject, I recsnmend that the accompanying manuscript, prepared
by R. W. Stifnson, boe published as a bylletin of the Bureau of Educa-,
tion. The report by William T, Bawden on the ﬁ'}pos of Massa-
chusetts Agricultural Schools, printed as an appendix, was jointly
agreed upon by Mr. Bawden and 1.. S. Hawkins, L. I. Dennis, and
L. H..Carris, of ihe State Departments of Education of New York,
Pennsylvapia, and New Jersey, respectively.

Respectfully submitted.

P. P. Graxron,
Commissioner.

( « . -~
The SECRETARY OF THE INTERIOR.
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THE MASSACHUSETTS HOME-PROJECT PLAN OF
VOCATIONAL AGRICULTURAL EDUCATION..

//’

- Chapter 1.
4 .
VOCATIONAL AGRICULTURAL EDUCATION.

.

1.'ELEMENTS NECESSARY TO SUCCESS.

. Aéricultuml education as a phase of vocational cducation is that
oform of vocational training which fits for the occupations connected
with the tillage of the soil, the care of domestic animals, forestry,
and dther wage-carning or productive work on the farm. Voeu-
tional agricultural education is, thus, one phase of effort toward con-
serving the valuable vears of youth for tho best uses of both society
and the individual. .

There is now a general movement throughout our country for
agricultural education of secondary grade. There are probably pot *
fewer than 500-secondary schools in which agriculture is now. s&&
ously taught. The training varies from the study of an agricultural ™
textbook in the hands of the general teacher, who does not bring to
her task any special training, to the out-and-out vocational school,
where the teachers are specialists in agriculture, :

(1) Profitable production the test of efficient training.—Productive
work of a high order of eflickency is coming to be considered tho real
test of all systems of vocational education of secondary grade, Par-
ticularly in vocational agricultury] education it i3 coming to’ be
accepted that the training must be such as to develop both skill and
managerial ability. The competent farmer must be ndt only cxpert
in‘the varied technique of his calling, but also & sound and progres-
sjve business ,nranager. B 2 :

(2) Spectator versus participait.—Neither - skill nor business’
ability can be ledrned from books alone, nor merely from observa-
tion of the work 'and management of others. Both require active
partitipation during the learning period in productive farming opera-
tions of real economic or commercial importance.” The masterful
.:qngtrixc&i've imagination may accomplish much for him who pos-
sesges it, and for his nceds books and observation may , finally
result in vocational efficiency, The difficulty is that such "powerful
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10 THE MASSACHUSETTS HOME-PROJECT PLAN.

imagination 1s so ruré‘us.tbﬁxstitute him who has it a genius, far
removed from the common run of boys ‘14 to 18 or 20 years of age
who live on farms, who expect to follaw farming for a living, and
whose training is not likely to extend beyond- that afforded by the
vocational ‘agricultural sn\lloo].

3) ba.nger—Too much reflection, not enough action.—In
“general, if there is a defect in -+ large agricultural schools which
boys must leave home in large numbers to attend, and which, in
order to secure adequate attendance to justify their cost, must
apparently lumit their training fo six or eight fall and winter 1nonths,
it is the defect of putting too great reliance upon books and observa-

- tidn, to the exclusion during the intensive learning periods of active
partieipation in the type or types of productive farming the boys
intend to follow after graduation. Too great, one may alniost say
in the cases of many of the boys fatal, reliance is put on the ability
of the students once well grounded in sound theory at the school to
put that theory into successful practice on their own farms, alone and
unaided. Eveén if the large school undertook to put its plant and

equipment to the strictest possible productive farming uses of a

- profitable commercial character, and to induct its students into its
aims and to school them in its methods? its efforts would be more

- than likely to break down through sheer weight of numbers. School

“farms at present can’ hardly be claimed to be thoroughgoing com-
_mercial farming concerns. The most flattering school photographs,
where the aims of the school are most emphatically practical, show
by far too-few actual participants and by far too many spectators.
To sce a thing done, however good the demonstration, is not to do
it oneself. To participate in the carrying out of an enterprise
planned and ordered by another—by even an agricultural-school
instructor—may leave one little better than a gang laborer. The
pittanco paid per hour, where any pay at all is given, can hardly, as
an incentive to keen interest and alert action, be considered compa-
rable to the reward the student might hope to realize from an inde-
pendent. enterprisé planned and executed by himself and wholly for
his own profit or that ot his fumily. 1t must be feared that, however
excellent may he'ft8 Work in selected demonstrations and in certain
really valuable experiments, school farming must, from a strictly
commercial.point of view, always remain more or less artificial.
' Perhaps the best use‘to which gn agricultural school, large or small,
can put) its own land or equipment is that of demonstration. Most
schools appear to have adopted this view. It is not, clear; however,
“that any considerable number have adopted methods of training cal-
culated to overcome their defécts as agencies for graduating students

“thoroughly -trained in tho practice as wéll as theéory of practical
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Startling and stupendous problem.—The prablem, then, of pro-
viding for actual participation, both as manager and as work®t, in
productive farming, simultaneously with his classroom instruction,
on the part of the boy in the agricultural school, may fairly be looked
upon us the most startling and stupendous problem in the great
field of vocational eduggtion. How shall it be solved ?

2. THE MASSACHUSETTS HOME-PROJECT PLAN. -

Massachusetts has developed a plan for the solution of this prob-
lem. This plan was fully set forth in the rgport submitted to the
legislature in January, 1911, by the Massachusetts Board of Edu-
cation. The legislature has provided State aid for carrying this plan
into cffect. A vocational agricultural school may be established by
any town or city, or by any group of towns or cities which may vol-
untarily form themselves into ‘a district for this purpose. Evening
school classes in agriculture may be established by any school com-
wittee. The State has not been definitely divided into districts by
the legislature, but certain counties have been authorized to maintain
agricultural schools. '

VOCATIONAL AGRICULTURAL EDUCATION. 11 .

Provided an agricultural school, day -or evening, large or small,

taught by ode teacher or more, with or without school land and live
stock, with training extending over two, three, or four years, a school

“in- general agriculture, or in such specialized production ss market

gardening-—provided an agricultural school ix approved by the Mas-
sachusetts Board of Education as to * organization, control, location,
equipment, courses of study, qualifications of teachers, methods of
instruction, conditions of admission and employment o pupils, and
expenditure of money,” the community, voluntary district, or county
maintaining it is entitled to reimbursement from the treasury of the
State to the extent of one-half the amount expended for maintaining
the school from funds raised by local taxatian. The State in agri-
cultural as in industrial education contributes nothing toward the

-+ initigl cost of land, buildings, or equipment.

Vocational agricultural departments may be established in selected
high schools’. The agriculture must be taught by a specially quali-

fied teacher who gives his attention exclusively to agriculture. His
“vacation must be takon during the winter months, usually December,

January, and February. Hggmust continue his work throughout the

summer. Little stress is laid on land or operations at the school-

house. Every possible stress is laid%n the utilization of the land
and equipment at the homes of the pupils; and it is the instructor’s
duty during. the summer to supervise work prepared for ia the agri-

cultural classes, from seed timo to the socyring of the harvest. In °

the cases of such dopartments, tho Staté'reimbuirses the communities
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12 . THE MASSAGHUSETTS HOME-PROJECT PLAN. l

maintaining them to the extent of two-thirds of the salary of the
“agricultural instructor. :

(1) Part-time work in agriculture.—A fundamental feature of the
Massachusetts plan is embodied in what has been termed ‘““part-time -
work in agriculture.” The term “ part-time work” is a descriptive

‘  expression brought over from current discussion of certain forms of
industrial training, for use in unfolding the possibilities of this new
" type of training in the field of agricultural education. Part-time
work in industrial education means that the student'spends part of
the time required for his training in the shop or manufacturing estab-
lishment, and part of the time at the school building, both school and
shop work, however, being intimately related and supplementary
to each other. Part-time work as applied to agricultural education
means that the student must spend part of the time required for his
education in productive farm work, preferably at home, and part
of his time at the school, the farm work and school study being
‘closely correlated by the school at points selected #om season to sca.
+ son-or front year to year, and the farm work being given _the highest
possible educational value by competent school supervision, '

(2) Economy, efficiency, adaptability.—The part-time work plan
reduces the cost of agricultural training of secondary grade so as (o
place eflective training Yor the farm within reach of many communities
‘which would otherwise be unable to secure it. Fifty departments
in 50 groups of farms should cost no more than five large schools such
as those found iu other States. It obviates the necgssity of sending

/ the boy away from home in order to secure the benefits of agricultural
training. The cost of living for the boy is less at homie than it would
be at a boarding school. Parents who need the help of their boys
are deprived of their services during only a portion of the day. The
plan also is proving to be wonderfully effegtive. Cooperative work

*  between the school and the heme farm is_the most eflective. known
means of trying out under the conditions of individual farms, over
widely scattered arcas, mothods which have proved to be profitable
elsewhere, as, for example, at the State Agricultural College or Experi-
ment Station. Such .cooperation furnishes effective experimental
means by which each boy can try out the merits of the home farm
88 an agency for producing profits when treated by the best known

. methods. The principleg and methods taught by the school can be
positively adapted by each boy to the economie conditions of tho
farm on which he may spend his working days. Part-time work thus

« . gives to agricultural teaching the reality of actual life as but little
*. -.achool training can give it. Under the part-time work plan, the in- -
& - " struction is adapted to all kinds of farming prevalent in the district

%+ gurrounding the centers where the woek is established. ~ The practical .

¥ gagpgcgnqns of the instruction .are thus subject to the obstacles eon- ..
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VOCATIONAL AGRICULTURAL EDUCATION. 18

tinually enconntered ufder economic farming conditions found in

any given district, just as they are also aided by all the influences
in a Commonwealth which make for e improvement of farming.
Moreover, in the case of vocational: agricultural departments in
 sclected high schools, if for the moment the plen fails, due to insuffi-
cient enrollment or the fault of an instructor, the instruction may be
stopped, and later be resumed when the local conditions become fa-
vorable; meantime there are no expensive buildings and equipment
torust out or rot down.

(3) Productive farming as educational projects.—The Massachu-
settsplan as an educational process becomes immediately effective, be-
cause farming activities readily resolve themselves into what may be
termed farming projects. A farming project is & thing to be doneon a
farm. The thing done may contribute some element, of improvement
about the farm—-as constructing a concrete walk leading to the front
door; planting and nurturing shade trees; making and maintaining an
attractivelawn. The thing done may beof an experimental ' nature—
as the planting of an untried variety of fruit, thefeeding of an untried
ration, the tesfing of an untried spraying mixture, or the testing of
one or another of much advertised roofing materials. Finally, the
thing done may be of a productive nature, as the growing of a crop
of clover or alfalfa; the growingof a field of potatoes; the growing of a
crop of silage corn, or the production of eggs for the market. A
farming project is, further, something to be done on a farm which
involves a limited and definite amount of cquipment, materials, and
time, and which is directed toward the accomplishment of a spee-
ified and valuable result. )

Finally, a farming project, as the term is here used, is a thing: to be
done on a farm which, in the preparation for doing it and in the carry-
ing of it out to a successful result, involves & thoroughgoing educa-
tional process. The improvement project of constructing a concrete
walk to the front door might involve a study of the nature of cement;
its action on sand, gravel, and broken stone; its resistant qualities to
the weather; the seasons in which it might be used; its cost as com-
pared with other materials, such as boards, plank, tar, brick, flagging,
and asphalt; the mathematical determination of proportions of sand,
cement, and stone Yo be used; the geometrical determination of the
sections into which it should be divided, and whether it should be
crowned or flat; the geographical sources of the raw material and the
commercial conditions for purchasing the cement. The experimental
project of planting an untried variety of fruit might involve a study
of the probable adaptability of the variety selected te the soil of the

"Ik “ oxpertmental  caly fn the eyes of the boy or his fatler, for the Masmchusetty fnstructor will
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14 THE, MASSACHUSETTS HOME-PROJEGT PLAN.

farm, the climate of the locality, and the mgrket demands.within reach
of thefarm. The productive project of growing a crop of clover might
mvolv,g a study of the various varieties of clover; the comparativo
adaptability of those varieties to the given field on which the crop must
" . be grown and to the climate of the locality; the most reliable places
for the purchase of seed; thé best time for seeding; the best timo for
cutting; the best methods ofwurmg and storing; the mathematical
calculation as to the saving in cost of feeding stuffs which the crop
would afford; the chemical elements it would furnish in the tion,
and the beneﬁcml chemical, biological, and mechanical cffects o
soil in which it would be grown.
s (4) School projects and other farm work.—The home-project or™
part-time plan of instruction, moreover, fits-in nicely in its relation
to the usual farm’activities of the boy. The boy may help with the
milking throughout his course, where the object is to get the cows
milked as quickly as possible and where no records are kept. Dur-
ing certain months of at least one year the school should require
whatever time may be necessary for keeping an accurate record in
pounds and ounces of the yield of a part of the herd. This may he
limited to the weighing of milk from a single cow and giving the
cow credit for what she produces.

It may be part of the boy’s business to asgist in feedmg the cows.
During part of his.course sufficient time should be given for weighing
the ration and charging at least ono cow with what it costs to keep her.

In the original routine to which hé hag been accustomed in milking,
much or little attention may have been paid to the cleanliness of cows,
utensils, or the person and clothing ¢f the milker. During part of his -
time in school theboy should be given whatever time may be necessary
for milking at least -one cow and preserving her milk under abso-

- lutely sanitary conditions, and for sampling the milk for bacterio-
logical tests at the school.

In the original cropping of the farm, much or little attention may
have been paid to-leguminous crops. During one season at least
facilities should be given the pupil for growing a patch of moderate
size of clover, and for observing the effect of introducing a large
proportion. of clover into the ration of the cow.

In the ordinary conduct of the farm much or little attention may
have been paid to the selection and testing of corn for seed.” But, .
prior. to pla.ntmgf one season at least, the boy should be given what-
ever time may be necessary for making germination tests of the corn
which it is proposed to plant; also during one season the boy should
be glven control of & portion of the corn field for making an ““ear to
row”’ corn test, for observing the difference in yield between different

v earsof corn—all the com from one ear being planted in one row, aud
N the corn from anot.her ear bemg plmwd in- mother«row.

',—-— 3.‘\ \),S , A L ‘*”{




VOCATIONAL AGRICULTURAL EDUCATION. -15

In the ordinary routine of the farm it may be that'the boy is required
to tend the poultry. During at least one year he should be given con-
trol of at least one pen of poultry, and facilities for feeding a balanced
ration and trap nesting individual birds for comparison of produc-
tivity in laying.

It may bo part of the usual work of the boy to help cultivate and
harvest the potatocrop. During oneseason at least he should be given

" facilities for testing tho value of the use of formalin for the prevention
of potato scab and of the Bordeaux mixture for protection against
potato blight. . .

It may be part,of the usual work of the boy to assist in the apple
harvest. During one season atJeast he should be given facilities for
pruning at least one tree, spraying it, if it is at all infested by scale, oft
cultivating under it and fertilizing it. During one season, also, he
should be given facilities for grading and packing the*fruit from at
least one treo and of disposing of the product with a view to securing °
fancy prices for at least part of the crop. If he could be given control
of & block of five trees, and were a fairly husky boy of 15 to 17, the
rewards for his work and incentives to intelligent action would be so
much the greater. :

. (5) Counting' the cost of farming.—An essential feature of the
home-project or part-time plan of training is the consideration of cost
at all points. The boy by this method learns first of all through his —
own experience that there can be no product without cost and no profit.-
without excess of receipts over all expenditures. After such an experi-
enco he will not be likely to undertake a now enterprise without a seri-
ous attempt to estimate accurately his probable profit. The boy is
subjected to the prevailing economic conditions under which the home
farm must yield a profit or loss at the end of each year of work. The
methods by which the boy becomes on & small scale a farmer or busi-
ness man for himself gives the project which he is carrying on and the
school work in which he participates a reality nototherwiseattainable.
It heightens measurably his interest in the work and in the related
study of the school, and must fix better than by any other dewice the
training which he is receiving. . :

% (6) Parents pledge home cooperation.—One indispensable condi-
tion prior to the establishment of the agricultural departments is that
the parents of the boys who desire to take the course shall agree to
furnish the facilities necessary for the practical carrying out at the
homes of the boys of the tea¢hings of the agricultural instructors, not
overything in any single year, but something every year. Parents of
farm boys who seek admission to a separate or county sgricultural
school must also' meet this condition. In the cases of village or city
boys who think they desire to become farmers, either the parents;or

the sohoold on' thelr behalf, must provide ths required facilitice

By HEC




- 18 THE MABSACHUSETTS HOME-PROJECT PLAN.

productive farm work in connection with t he phases of farming taught
these boys in the classroom. . .

(7) Advisory committee.—Another condition precedent to the
establishment of vocational agricultural training in any given locality
is the appointment of an ‘‘advisory committeo’’ consisting of five
progressive farmers to cooperate with the agricultural instructor, or
instructors, in adapting the agricultural training to the¥particular
needs of that locality. It is considered desirable, moreover, that at
least one member of this commnittee.shall be chosen from among the
parents of koys in the agricultural classes and that one shall be g
farm woman. :

(8) Promising solution ofproblem.—The home-project or part-
time plan has attracted wide attention among Massachusetts educa-
tors, -and its results are being watched with the greatest interest.
Many now beliove that home farm work, supervised by thie school,
where conditions are at all like those in Massachusetts, might well be
substituted very generally for the present methdds of little work, or
no work at all, of a managerial nature now found in connection with
vocational agricultural school training; and that the project method
of bringing agricultural science immediately to bear on actual farm
_practice, in commercial agricultural enterprises, conducted by tko
boys themselves on their own home farms, is a promising solution of
our most prossing problem in'this field of vocational training.

4. Young people respond.—This plan was first tried at Smith'y
Agricultural School, Northampton, Mass. Beginning with the
school year 1908-9, this school, of which the writer was then director,
has employed & man throughout the summer for the express purposs
of assisting the boys in applying the teachings of the school in their
home farm work. This man goes from farm to farm, with suthority
over specific operations. The approach is very modest. It is
through the boy. But the work is dono on tho.father's farm, and
under the father’s eyes. The father may himself follow the methods

« taught by the school or department in his own larger scaled opera-
tions, and not & few of the fathers of the boys are now doing this.
The efforts of the supervising instructors, however, are primarily
for the assistance of the boys. If the instructors are scrupulously -
careful to avoid the slightest appearance of interference with the

- - operations of the fathers, thoy are no less insistent upon the right of

their pupils to follow the methods learned at school in the execution
of their home: projects. This method immediately appeals to the
motor instincts and activities of boys of secondarg-school age. . The

. success of boys in the corn growing clubs in many States shows that

boys instantly respond to help at home. A school-boy of 16 at a recent

" Massachyisotts corn show won the. sweepstakes against all comers,

*,/ingluding the aweepstakes winner of tlie previous year at the big New
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. profit, so far reported, which was made by an agricultural pupil in

"By “‘net profit” is moeant the profit after the pupil has paid himself -

.
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England corn show, for the best single ear of corn and also the best
collection of 10 ears. He had been given sced by the former winner,
and had been told and shown out of school hours what to do, and
when and how to do it on his father’s land. The man who holped
im said “That boy has pumped me all summer."” Most boys, like-
most men, learn best by being told and shown on the field of action.
Moreover, this sort of response, by which the pupil, and not the
teacher, does most of the “pumping,” is not only a delightful school
experience, but it is, also, counted upon as a fundamental educa-
tional factor of the Massachusetts home project plan. 5
B. Farning and learning.—This mothod offers the boy, all too eager
to quit,gchool for work on reaching his fourteen th birthday, a strong
im:?réi:}) to continue in school, because it bids fair td make him an
carhier while still a learner. Boys like to feel that as mombers of the
family they are at last able to pay their own way.  The highestnet

1912 from & home-faem project where five stock was used was $270.24.

for his own labor andfliet all other expensos in connection with his
project. There were some failures to show profit from project work.
Figures were radically reduced in a few cases by unseasonable frosts,
drought, or blight. One boy’s garden was cut back threo times, at .
considerable intorvals apart, by killing frosts. g . '

On the whole, the roturns wore creditablo and encouraging,

Twenty-five boys-gfve from each of five unlike farming sections in
Massachusetts, W:ﬁlis plan was in operation in 1912—eamed from
farm work in copfiection with making excellent records for scholar-
ships at school, $5,102.30. At the end of this chapter will'be found
two pages giving dotails regarding the individual projects of these
boys. The table may sorve to illustrate, also, the itoms of accounting
for which the' pupils are held responsible.? '

3. PRIZES AND HOME PROJECTS.

Prizes offered by the 30 or more incorporated agricultural societies,
each of which receives $200 a year from the Stato for such purposés

! In this case the pupll had paid himself for hbor $100.02. His <_ﬂre<-t earfings from thls project were
therclore §379.36. Duriug this perlod this pupll was atlowod, .also, $200 eredit for bther farm work dons

foro amounted to 8579.98. © But tho acoounts covertng this praject showed the following interesting and
significant sums paid or allowed other members of his famtily: $100.02 for labor, man or horse; $067%47 lor
rent, hay, etc., or & total for the othefn of §771.40. This pupll gradusted from the Bmith's Agricultural °
8chool at Northampton In June, 1913. A tabulated atat from the of Ave puplls from each

Pages 18, 19. No figures for Easton are given, bocauss the vooations] agricultural depertment st that
placo, as stated in the text, did not begin work until S8cptember, 1912, .

*Thirty boys—five from esch of six points—earned from farm work, in connection with the study of
thelr agricultural projects, in 1913, §0,738.03. Thé scale ind the number of the projacts carried by the
boys in 1913 were practically twice as great as those in 1913, ) l, : ’

| 20489°— 14— 2 .
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18 THE MASSACHUSETTS HOME-PROJECT PLAN.

and by other agricultural and horticultural associations, are proving
to be important incentives to home-project work. The agricultural
department at Hadley headed the list of winnersin1912 by adding to
its local prizes the championship of the State in stock judging. The
total amount awarded the Hadley pupils was $243 at fairs, and a trip
to Washington, D. C.; won in a cor-growing contest under the
auspices of the Massachusetts Agrjcultural College.t Working
strictly for profit in & number of cases the past year did not permit
of competing for prizes; but the two lines of effort may be harmo-
nized, and. one being conducted as supplementary to the other, the
intelligence brought to bear by the boys on their productive farm
work can not but be made the keener by such contests.

4. HOME PROJI:“.CTS OF NONRESIDENTS.

The Massachusetts law provides that pupils from other towns may
attend vocational agricultyral schools or departments, and that tui-
tion on their behalf, at rates fixed by the board of education, shall be
paid by their home towns. On account. of tuition, however, the

" State reimburses the home towns of nonresident pupils to the extent
of one-half the amounts paid. ’

Attendanco of nonresident pupilssdg subject to approval by the
board of education, and their home projects must be properly super-
vised. This provision is extending the influence of vocational agri-
cultural instruction and supervision over a widening area. One
structor has ridden a circuit the past summer of between 50 and 60
miles, when traveling by the most direct route from boy to boy
enrolled .in his classes, and his duties as supervisor have taken him
rogularly into six towns. Another has a circuit of between 40 and 50
milgs. The shortest round trip was 30 miles. It may more than
once happen that a town which could not alone command a sufficient
enrollment to justify the maintenance of an agricultural department
in its high school may with the aid of a few nonresident pupils be
able to do so. “With the extension of its influence, there goes a fair
distribution of the cost of maintaining this type of training by means o
of the State-aided tuition pavments.

' One hundred and thirty boys, each under 19 years of age, are reported to have competod at local fairs
for the preliminary pjres of 815,810, and 85 in gold. Hadley won first at Amherst and again first at North-
ampton. At the final contest {n Brockton there were 15 competitors, with scholarships at Massachusetts
Agricultural College to the value of $150 and $50 offered, and both were won by Hadley. There were five
classes to be judged, and a perfect score in each was 60 polnts for placing and 40 pointas for reasons, or a pos-
sible grand total for the five classes of 500 points. - The educational value of the contests was shown markediy
in the cases of the Hadley boys, who entered the preliminary contests at both Amherst and Northampton.
The five bdys who entered both learned so much from their experience at Amherst that they raised their
rating in the Northampton contest & total of 217 points, an average of about 40 points each. Other ngri-
cultural pupils have won generous amounts, those of the 8mith’s Agricultural School heading the lfss,
leaving the Brookton fair out of dccount, with a total of 859 won at local fairs.
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5. SALARIES FOR HOME-PROJECT INSTRUCTION AND SUPERVISION.

[t will readily bo understood that the teaching and supervision
necessary to the successful development of the school and home
farm cooperative plan of vocational agricultural training require
instructors of exceptional ability, both as practical farmers and as

¥ ~—studonts of the various phases of agricultural science which bear upon

productive agriculture. © So far admirable scloctions appear to have
been made. A fortunate feature of tho legislation providing State
aid is that there is no limit fixed for salaries. The best man for any
given position may bo selected, and the local suthorities may pay
whatever they feel their peculiar conditions warrant in order to
secare and retain his services. The salaries at present rangé from
31,000 to $2,000 a year for members of staffs below the grade of
principal or director; but there is an evident desire, wherever pus-
sible, to start the instructor at about $1,200 & year. |

_ + 6. CULTURAL AND AGRICULTURAL.

The division of time in carrying out the school and home farm
cooperative method of training, whether in agricultural departments
in high schools or in the sepérate agricultural school, is as follows: For
the exccution of the projects, including work during vacations and
other out-of-school hours, 50 per cent, and for the related study, 30 per
cent.  The remaining ‘.?mof the time of the boy is devoted to
general culture and ge8d-citizenship instruction, wherein systematic
courses may be provided in such subjocts as English, history, civies,
current events, mathematics, and science.

7. FARMING AND GOOD CITIZENSHIP.

Good educational results trave already been achieved. It is

" lieved that the Massachusetts plan of vocational agricultural tr ning’

will jusgly itself from every reasonable point of view, and will prove

to possess undeniable merit as a. plan of training both fap/farming

as- acdefinite calling and for intelligent x\md vigorous partifipation in

tho community life of any Commonwealth. -
\

&
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State-aided vocational agricvltural education—Ecamples of the

Bchool or department.

Northampton. .. ..

. Northampton. . .. S

Northampton....... .

Northampton. ...
Northampton.
Petersham . . .
Petersham..... ... ...
Petersham........ ....
Petersham...... ......

Total for 25 puplls...

R T S T

o e

t
- 'Toject or projrects.
- Al - . ”
Pupll's e Do e == —_ -
Hge. . | .
itie. N & cop
| .3 . 4
15| Dalrying.... ... .. ... .. 12Jerseys, Nov.-June. ... N
- Hot| . o Mar 1-duned oo L '
1o |1 Poultey . 1221 L Reds Y. i
Potatoes. ... .. RUURIE ¥ 7 { NP TR o U
Strawberries 1,000 plants |
Hot-bed....... l‘fnrly apring !
18 [{ Potatonn . joacre. Ll |
Poultry . . 128 White Leghorns. . |
18§ Poultry... . 52 Barred Racks, 4 months. i
20 AMalfa. . ... ...... Seeding down 1§ acres., |
15 | Garden and potatoes. !
WY Garden...coo Lo

14 | Garden. ..
o 17 | Garden ;
15 | Garden and potatoes..
17 | Fruit and corn..
18 | Bees, poultry, co
15 | Corn and poultry.

.| 3hives, 25 R. 1. Reds, 1 &
1 acro c., 19 birds, 30 chicks..

16

17 .

16 W1 sq. rods

16 acre p., 1acre ¢, '
17 acre ¢., Yacre p.

16 acre (drought}

15 8CTe..........

17 acre. . !
17 acre. .

17 (25000000 060000000a000000000aaa0

2] acre
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income of puptls from farm work during atlendanee at school,

T . Aral Mrove I Other family income from | Cash or credit received by pupil from
Pupll's project Income. i pupil’s project. I farm work during projoc{) period.
e e 5 o——ne— . —— - |
. Paid T.abor, | Rent, I Away His
r\u‘hll self for | Total. | manor | seed, Total. Iu;':v:v from own (“"r&:‘ld
PrORL | Cgher, horse_ | ete. s | * | home. | profect. :
e _ [ N .
3 8 7 Bl e i | noloe 18 4
$20.24 | $108.02 ] £179. 204 0662, 47 $4 $200. (0 $379.26 1579‘%
7.80 8.80 | 46.60 4.95. e R
0| 59 B s woo| sers| o] mne
26.065 R. 05 8.00 . 1
11.04 3. 46 1.7
3.68 382t 8. 44 3316 175. 00 6X.00 | 151,81 294.81
28.74 4.52 00 o 22.16
19.22 13.73 >-- 16. 20 16. 10 . L 182,50 32.94 195. 44
.......... 4.83 8. 97 31.35 41.32 5 aE 145.05 4.83 149. 88
93.30 16. 76 29. 45 1.00 30. 45 100. 60 8. 00 110. 06 258. 68 o
44.35 12,00 5.00 15.35 20.35 L 164.60 .08 56.35 .03 -1
10. 67 20. 00 4.00 4.9 8.75 | 150.00 2.50 30.67 183.17 .
14.03 11. 80 4.65 16. 60 21.25 63.50 ﬁﬁ) 25.83 11.8
18.00 15.00 .53 |........ . 23.53 32.10 30% 33.00 95.10
68.00 {» 8.45 | 7. 14 3. 75 £3.80 187.50 27.00 76.45 260. 85
58.50 s 38.50 | 800 16.00 2}, 00| 1800 ... . . .. 97.00 213.00
28.27 20,20 | 1 80 10. 50 21.30 22.00 15.00 ¥ 4847 205.47
~—6.15 3.00 2.00 5.00 47.30 128.30 2. 30 198,00
7.65 13.50 . 3. s 3.00 A2.50 12. 2.15 26.15
¢ 43.00 OO A BT (R NNl I TR S shedl .00 |. 57.70 [ 3870
30.00 *3.00 | 313 8.00 9.13 33.00 23.00
23.50 13. 80 5.85 12.65 18.50 31.30 24. 80
33.10 11.25 | 9.25 46.95 m& 44.35 181/35
J .92 7.57 1.40 23. 60 2. 8.49 175.09
31.27 15. 20 6.00 2.50 - 8.5 48.47. 58, 47
5. 00 18.10 1.90 5.00 6.90 09.10 108.1¢
12.63 22.40- 1.20 4.00 5.0 35.03 100.03
15.92 6. 70 1.4 1.30 . 290 22.62 102.62
7.90 7.00 9.621....... ... 9.62 14.90 64.90
. w 1,066.75 | 446.72 | 1,513.47 | %10.04 | 98460 L1364 | 2.80.10 | 752,18 | 1,510.02 | 102,30
! Project invome, Jess shrinkage in Inventory of £3.45, gives $51.51,
-~ a
a . . ’
- f
- 1]




Chapter, II.
AGRICULTURAL PROJECT STUDY.'

INFORMATION AND 8UGGESTIONS FOR S8CHOOL QOFFICERS AND INSTRUC-
TOR8 A8 TO COURBES AND METHODS OF AGRICULTURAL PROJECT
"STUDY APPROVABLE FOR BTATE AID’IN MASSACHUSETTS.

\

1. PRODUCTIVE WORK AND RELATED STUDY.

The home-project or part-time plan of vocational agricultural
education embodies, as has been. shown in Chapter I, two distinct
fea.tures One is productive farm work, supervised by a special
, sgncultura.l instructor, or group of agricultursl instructors; the other
is study directly related to that productive work. Both are essential, -
and for each careful provision must be made.

Of the two, it may, perhaps, prove to be an easier task for the
special instructor to inspire and to direct competent agricultural
production than to amplify and organize the training of his pupils
80 a8 to insure thoroughgding study directly bearing upon their -
individual enterprises. Study directly bearing upon the projects of
the pupils’is call®d ‘ project study.”

2. PROJECT. STUDY SUITABLE FOR VOCATIONAL AGRICULTURAL
SCHOOLS.

(1) Range and progress.—Beginning with the boy of 14, who
entered a vocational agricultural school in September, 1911, we may
graphically represent the contemplated progress of his t.raining from
year to year by the following diagram. (See fig. 1, p. 23.) :
training should make him acquainted with farm life and affairs in
general, and especially well informed and competent in the particular
fields covered by his special projects. No boy is reqmred to carry
out projects in every field here listed. = - ,

(2) Studies not on diagram.—Such sub)ects as agricultural

- botany, agricultural chemistry, history, civics, and English occupy
other portions of the time of the pupils in a regular four-years
course.

-

. lmdnpurhchhﬂyumdmhnofm published by the Massachusetts Board of Education
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14

3. PROJECT STUDY SUITABLE FOR VOCATIONAL AGRICULTURAL
: DEPARTMENTS IN SELECTED HIGH SCHOOLS,

(1) Necessary groupings.—In order to enable one agricultural
instructor to direct the project work and study of each of his pupils
during & full half of the school time through a fouiyear course,
groupings by years and projects like those in the followthg diagram
are necessary. These groupings hold during the fall ghd spring
terms. Certain other studies, like those above stated“as open to

~ separate agricultural school pupils, may be taken during the winter
and during the fall and spring terms; but, if taken, must be so_timed l
a8 not to interfere with the agricultural project work and study.!

80hoo) years snding 1918, 1914, and other even 8chool years ending 1914, 1916, and other evea
years. - yeoars.

First and second year pupils, one-half school Third and fourth yo;rnpuplh. one-half school
time. " 0.

w?rnl science and projects appiled toa | Agricaltural sclence and projects applied 1o u
giverdcommunity: given community:

1Y —Vegetables, smal fruits. Farm animals—-Types, bmdlng management .
Ormamental plaating—8hrubbery, fiowering Farm bulldings—Sanitation and oonveniences,
ts. Pplans, construction, upkee o

+ lawns, P-
Farm shop work—Making and repairing for Farm crops for keeping the animals, rotations,
home and achool use—hot beds, cold frames, balancing, cultivation, etc. ‘
o : Parm hines and imp! ts, their use and

repair.

-

- 8ohool yoars sadiug 1913 1915, and other 0dd ;| Sehool years ending 1915, 1517, and otder odd
years. yoars.

First and secoud !ué:npl}!. ome-half 8chool | Third and fourth year pupils, one-half school
e, time.

I \ -

Agricultura) scisace and projects applied to .Agricultural science and projects applied to

8 given community: : 8 given community:
antmals—Poultry, sheep, swine, bees— Fruit growing—Orcharding and small fruits i
0 g, management, rations, etc. not before dealt with, p tion, cultiva-
and equipment for amall animals— on, packing, ete. : l
Pplans, cost, etc. Market Mo‘ﬁn‘—lnrkeu, soils, seeds, fer- |
crops for small animals, kinds, tilisers, tillage. i
quintities, mﬁf. soils, place in farm crop i} and applances, plans, devices, im- |
_ rotation, fertilising, tlilage, harvesting, Elmmu and machines—cost, use, and up-
8 . . ,
Farm shop work and other construction. runn‘:gop work and other construction.
-

Fig. 8.—Department project study dlagram.

(2) Agriculture first.—The regulations governing these depart-
ments further require that when conflict is unavoidable or when, as
at planting time, continuous application for a number of consscutive
days to his projects becomes necessary, all else must yield to the
pupil's proper agricultural instruction, no matte? at what cost for

the time boing to his other studies. ' .

," - Economio returns as direct incentives to competent training are
smental here, as in the training of vocational agricultural
Z: l‘. ) - T . ’ .

w *VThe agricultural instructor is glven his varation In winter. Aﬂ-{cmw(’u.bmmi
Ty .ﬁtmmmqﬁ@mmm-w&utyhrMMpmmmdmm He
»thlt 06 well prepared to answer questions umm‘mmwmwmmﬂm . .
G- -.~-\' Lo 0y ;’\"t-;:-":' *f? 5 gl HB‘&:'!-.'-?‘SH“ e g
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If experience shows that instruction in the departments should
bo limited to first and second yoar projects, pupils desirous of third
and fourth year project training may later bo provided for in the sepa-
rate or county agricultural schools.

4. PROJECT STUDY CONCENTRATION. YEAR LIM. ™S,

(1) Pupil.—As shown by the foregoing diagrams, the ra.ge of the

boy’s training is expected to be somowhat extensive, covering typical
_farm products which are foasible for his neighborhood. It is de-*

signed, however, that the training of each year shall be complete in
itself; also, whatever other projects he may undertako or continue
on his own account, that the pupil’s first duty in any given year shall
be the carrying out of certain projects selected from the groups
assigned to that year for study. - =

(2) Instructor.—Similarly, while an_agricultural instructor may
give advice and assistance privately to pupils who are carrying on
extra projects, the first duty of this instructor is to the particular
groups of projects published for any given yoar. .

(3) Published year groups.—In short, upon the particular project
groups published for treatment in -any given year the attention of
both pupils and instructors should be concentrated.

S. PRQJE(;, STUDY AND CAPACITY OF ‘PUPILS. -

(1) Individual v. Class.—Careful plarming of the project study will
be necessary on the part of each instructor. Tl.e project method of
education more, it is believed, than all others takes into account_the
aptitudes, roquirements, and accon?pli,ehments of indvidual pupils
as thoese aro revealed from hour to hour. A

(2) Varying capacity.—Acquaintance with pupils who enroll for
vocational agricultural education reveals wide variation among them
in capacity for project study. Since farm results under the project
method must be obt&ined,‘not directly by the instructor, but indi-
rectly through the individual pupils, the instructor’s plan should pro-
vide for at least an essential minimum of accomplishment on the part
of the least capable, for a desirable maximum on the part of the most
capable, and for a largo body of educational values to be grasped by
the greatest number, pupils who are neither the least nor the most

capable. . —

6. xmng. OF PROJECT KNOWLEDGE,

Thero may be distinguished three phases of instruction in agricul-

. tural projects, suited pretty exactly in their varying scope ‘and
degrecs of difficulty, to the three fairly distinct kinds or grades of

- . capacity found among the agricultural pupils.. An anslysis of -
project knowledge which shows these three sorts or gradations will _*

o
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26 THE MASSACHUSETTS HOME-PROJECT PLAN. l

~ be of direct assistance to the instructor in formulating his project-
study program. *

(1) Rules, or plans and specifications, however simple in outlinc
and whether on paper or in the mind, are necessary for tho intelligent
execution of any picce of productive work.

A boy may becomie a more or less capable faem hand without
knowledge in advance of the enterprise, as a whole, upon which he
enters. An grdinary laborer is capable of taking or(lcrs and of doing
routine farm work. Project work under capable supervision should
produce a skillful farm hand, bit one who desired hand training only
should hire out to a progressivo farmer.

Project study, the other fundamental of the project meothod, should
produce managerial ability. Good headwork is required for successful
farming no loss than good handwork. Project study in the case of
even the least capable boy admitted to this training should result in
evidence of Mental accomplishment. A gaod form of such evidence
is & record on paper of the rules by which that boy proposes to be, or
‘has been, governed in the execution of his productive enterprises.
Inability or disinclination on the part of any pupil to find or formulate
guch rules is ewdence of his present mental or moral unﬁtneas for
this type of training.’

Mastery, in short, of the simpbest rules by which the success of his
prodictive work must be determined should be looked upon as an
essential minimum of accomplishment on the part of the least
capable boy who is permitted to remain in the class.

(2) Reasoning.—Beyond the precise rules necessary for success in
any given project there is the reasoning from experience or from
scientific principlés, whicli is their justification. Most of the members
of a class readily penetrate to this reasoning; or, at the hands of a

- capable instructor, are penetrated by it.

The larger educational offorts of the instructor <hould bo directod
toward training his boys, not merely in finding the naked rules by
which their project, work must be governed, but also in discovering
the practical experience or tho laws of nature which lie back of them;
that is to say, he should aim to possess his pupils of rules, not as
“rules of thumb,” but a8 rules of reason.

Good farm mnnagement depends upon good judgment, upon rea-

. soning power—not on ability to find good rules'so much as on ability

.to make themn. In the notebooks of most of the boys, therefore, there

~ should be recorded the general principles which they have mastered
and of which their rules have been but particular applications.

*(3) Broader results.—The third kind of project knowledge may -
consist of informational, materials of many sorts—statistical, com-
mercml, geograplncal, lnstonoal, sclentlﬁc, socml and the hke.
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Such knowledge can not be looked upon as a direct tool for carrying
out & project: It may diroctly supply neither a rule nor i reason.
It may, ngvertheless, consist of muny most interesting dis veries,
offer much most excellont odueational experfonce, and be of such
4 nature as to give tho young producor what may be termed, in the
broader senses of that expression, agricultural horizon. )

Such knowledge falls readily within the grasp of the most capable
pupil, and may well be considered for him a most desirable maximum
of project knowledge,

(4) Typical for all projects.—These three kin(i?of project knowledge
are typical for ull vocational agricultural projects and years. Of the
three, the first und sccond are in the strictest sense vocational; the

» third has obvivus voceational relations, but may be largely cultural.

(5) The three R’s of the project method.—It muy not he altogether
amiss to declaie at this point in express terms that in these divisions
of project knowledge,  Rules,” “Reasoningnnd “Broader results,”
we have the three fundumentals—the three R's—of agricultural
study by the project method. :

7. PROJECT STUDY RECORDS.

(1) Of highest importance.—In view of the above dis;:ission, the
project study records of the pupils become of the highest importance. _
In them we may expect tofind the results of the instructor’s best
vfforts as both program maker and teacher. )

(2) A supposed project.—The groups of projects published for the
school year ending in 1914 include kitchen gardening. A constitu-
ent of kitchen gardening is vegetable growing. Suppose that the
boy's main project is providing all, or a part, of the home vegetable
supply. Suppose a subproject to be the production of lettuce.
Suppose, finally, that we consider the knpwledge related to this
subproject to have been assembled in a notebook.!

a (3) A supposed notebook.—The aims of the different divisions of -
the project study may then be represented graphically by the follow-
ing diagram (fig. 3) of such a possible notehook. . The dotted vertical
Tine indichs the binding of two notebook pages which lie open and
are ruled as if a single broad sheet. * Notebooks so ruled are now in
successful use. The diagram is not drawn to scale. The subject
matter below the headings is explanatory of the several kinds of
knowledge the pupil would find and record.

- .1 Notebooks should, of courso, be kept by every pupil; or, if not kept In notebooks, the record of his
findings froth his projoot study shoutd he kopt by the pupii on cards, filed back of tab cards bearing appro-
Pristo project titles. The agent of the board of education for agricultural education assists Masschu-
3618 instructors {n the use of the card method, if this is preforrod and his belp is desired,

. v
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8. APPORTIONMENT OF PROJECT STUDY, TIME, AND MATERIALS.

(1) Diagram column widths.—The relative widths of the above
columns may be cohsidered indications of an approved apportion-
ment of time among the three kinds of subject matter for the most
capable pupil. The first column represents the least requirement
any pupll should be Mpcct\d to meet in order to justify his reten-
tion in the class. The first and second columns represent require-
ments most of the pupils should be expected to meet.

14 (page) ‘ ' (page) 15 |
Proect: K!teh:‘e? gardening. ’ ) ;
Subproject: k. ettuce crop. o s |
» 2 . 3 “ |
Raules. o B.en'onln" _ Buoader resuits. |
Nmel{'. the Precise I  Namely, Eviidence from : Derived from
I’lans and i Science, Ohsarvation, -and Experience that A More General
8pecifications made ! thiy I’rojoct as pla nned is thoroughly ' Observation and
for this Project. o - understood and.can be defended. I Btudy,
e R ._.._._._._____E__.._‘___..____[ . o .
Object: Skill. : Object: Mnnn'gnrial nhillly ¢ Object: Dutlook.
Notes should shor * )\om 1ho uld ahou- ' ) - Notes may show
The minimum B Knowledge mm ary forplanning a Acquisition of a
of knowledge of stuccossful CPOPPINg s; ystem for vegetabjes, moro extensive body
methods, ‘ o system in whiclv the lettuce crop may g of knowledye
materials, : have'a proper plnce { centering around
equipment, end ! Mastrry of ceriain iprinciples of agricul- the lettuce
operations ' tural science whioh ﬂ-nd soms of their best plant and crop.
. required for 3 iltustrations in lettucio growing. History,
siceess this year o Principles applicaby, le to Jettiioe growing . botanical
on the land . under varied conditijons, but particwiarly classification,
selocted for this . under thosa which 'pmmlm sccess wit . utilization, and .
project. ' this projeet the presient year. the like
- 7 i
Whal to do o Why's ! Knowledgé in
Firnt . - and ' : iurlg
5 Second, ete. | Wherefore's. desirable

Fi16. 3.~ Disgmm of project study record.

(2) Faculty cooperation.—At lefist three-fourths of the most capable
pupil's time should be occupied by the subject matter of columns
1 and 2. Column 3 might well be covered, particularly in the later -
years of the four-years’ course; Dy special exercises given the most
capable pupils by other teachers, such as teachers of botany, chem-

- istry, physics, mathematics, drawing, or English.' Close coopera-
_ tion between these teachers and the agricultural mstructor should
¢ further this end,

(3) No pupil “held back.”—1In order to direct the project study of
liis class in the most competent manner, the instructor must of course
organize liis teaching materials in advance in accordance with two,

\nt least, oi the three dlvm‘ons of knowledge above described. If he

R t For asuggest vodh;nmuhowing, Ible correlation of b ,ncbool bjects withachool garden-
ihg, ses the insertsheet, opposite page 204, of *‘Among school gardens,” by M. lnulne Greens (Agricultursl
s 1 )act Blhuom‘)hy Entry No.ﬂ&) : ..

o
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can provide materials of all three kinds, he will have th satisfaction .
f knowing that the same amount of time may be dévoted by the
entire class to study related to such a subproject as lettuce produc-
tion, and yet that no pupil willbe ““held back” by any other pupil—
a result most devoutly to be desired in all forms of teaching.

(4) First column, first in fact.—It should be emphasized, further,
that the first concern of the least capable should be equally the first
concern of the more or most capable. The movement of project

- study should begin at column 1. The movement should be from left
to right, across the ficld represented by the foregoing  Project study
record’” diagram—not, as has too often been the case in the study of
agriculture, from right to left. - '

(5) High school half days, spring -and faill. —Probably the moét

. difficult school schedule problems will be encountered in the. high-
school vocational agricultural departments. It will be borae in mind
that half the school time during the fall and spring terms is to be
spent on agricultural project work and study. Ifis desirable that this
entire allowance, when spent away from home, shall be spent in the
room with, or under the direct supervision of, the agricultural in-
structor, T . :

(6) More mature and less mature minded.—Diagrams showing
liow the less mature-minded group and the more mature may be
worked to good advantage during the high-school department strictly
agricultural half days follow.! (See figs. 4 and 5.)

The younger group is assigned to the agricultural instructor fore-
roons.  Parents of these pupils or their other teachers will be respon-
sible for their afternoons. In these departments, where the entire
enrollment should not exceed 20, the pupils may generally be divided
into twq groups of about equal numbers. Since some of the more ma-
ture ha}e already been attending high schoal, where there is but one
session, and have started on morning .studies, two of which they
may desire to continue, the older pupils have Jbeen assigned to the agri-
cultural instructor afternoons. . S .

(7) Project study versus agricultural. survey.—It will be noticed .
that most of each half day, and, when occasion demands it, the entire
time, is definitely assigned to project work or to study related thereto.
The project work will be continued during the suthmér, with school
supervision. The project study will be completed in the fall and
spring terms; except that during the summer there will be much
reviewing, in field and barn, of facts and principles, some noting of
new facts as a basis for the further study of principles, and careful
daily-record keeping of the expenses and recgipts of the projects -
conducted. . ' o R

! Thees diagrams m;y_bo found suggestive fn sohedule iaking st separate agriotiltaral schools, where
the projectstudy method fa followed. o S . 0
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- . (8) Class focus.—The horizontal cleavages set off the first and lust
periods—periods which have this in common, that for the time being
there is in each period some single focus of attention for the entire
class.., Here the mothods are those with which all are familiar in class
recitdtions or discussions. 4 :

Periogls.! ' Forenoon group: First and second year students.

Agricultural survey (elemeutary:: .ihout >3 prrinds.
Object.: tieneral stiidy of ggricultural |;roducnon awd nitral life.
9.00 Textbook. ‘ Beginnings in agriculture,” by Mann. I'nt emphasis on soils and pl;m'.'«-

to portions in year for horticulture; on animal portions in yeur for animai hushar
9.45 Give much attention to suggested prohlems.

Omit thisagricultumlsurvey exercise whenever the citire farenvon uhould e devoted 1o
productive work, or to librury, laboratory, or other instriction hearine directly upon
that work, -

-

Project work or project study: .{biut i vt :

Object.: Executlon ofhome orschool productive projeots uudertaken by the individuad sti-
deuty, coupled with inboratory, Itbrury, and other yrady and (hwervation drrectly
bearing npon thase projects.

Concertedattack by the entiro class on plant projeots ineven vears (1912, 111, ete.), unl
on apimal profects in odd years (1913, 1913, etc.).

1

i

\

]

|

1

|

! An extra profect in animal husbandry may be undertaken i an even vear by speend
to | arrangemont with the instructor: as, also, one in horticuiture inan odd year,

)

!

Reference books and bulld(nn,'lncluding agricnltural laharatary mannals, will hege e eone
sulted according to the ability and neods of the Individual stinkents, -

Notebooks, carefully kept, will set in order the ideas and plas dorived from thindin idial
Instriktion for guidance In carrying out individunl projects

adhod.' Minimum ofclass instruction: maximum of persornt individual giidance, e
! Instruclor will go from student to student, us does the tencher in shopw ork, labora-
| ' 0
1

~. tary,ordrawing room.

Project work or project study ( (nntinned. :
Class discussion of individual projests: About 125 perinds. |

Object: Tosubject indlvidual idens aud plans to theeriticism of the eutlre cluss, und thus '

1,15 to clarify principles aud intensify. linpressions.
to M
out of the fact that though each working on his particular project, all have .

been working upon the same sort of project, at thesamo time; as, for examplo, lettuce
as @ kitchen garden crop. A device for making all acquainted with what cach iy
doing,and showing that general rules must often be modified in order to meot locu!
T needs, A means for developing the mnn:‘gerlnl type of mind.

i
12, Rdgnd-up of opinion: The vglue o!clm each forenoon with this class discussion grows ‘ )
é
i
|

Fi6. 4. —Disgram of agricultunl projoct perlods for selected high schools in fall aud spring terms. I

{9) Individual focus.—The * vertical cleavages of the middle
periods may serve both to indicate and to emphasizo the individual
study of each pupil, the careful and the exclusive attention given (o
the needs of each pupil by the instructor, the adaptation of general
agricultural principles to the peculiar home farm requirements_and
facilities of each particular boy in the class. Here the methods arc
those which have their closest parallels in customary school ““labo-

‘.—W:uybe of thesams lengthas tlhose of any particularschool. Reserve thefirst for the ““Survey,"

r ths “ Round-up,” and the body of morning for individual instructien. Perfods on projects in
v bs determined by the work undertaken, and will be covered by daily tme shegts.

O
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ratory” instruction, whether in drawing room, shop, library, or
geience laboratory, . ’ ' :

{10) Prime merit of this apportionment.—It is one of the most
important merits of this project, or part-time. plan that the instructor
is thus able to deal with the particular nesds-and capacities-of indi-
vidual pupils and at the same time ‘maintain close, efficient,” and
progressivo class organization .and control.

-
1 Periodst 7| Afternaon grobp: More mature minded students.
U . ~,

Agricultural survey (ndyanced): About 76 perlods.
Object: General study of agricultural pmdumib'ﬁ'wd rural !{fe. i

to ,J Terthook: *‘Elements of Agricuiture,”” by Warren. Vary emphdsis in alternate years
ri to aocord with subject ratter of project work. W local conditions in u;m of text.

kY
O'mit this survey exercise whenever the entire aftarnootshould be spent In project work
or in observation or study direct!y related thereto. R

kY

. —
Project work or project study: Abdout 33? periods.
1

| \ 'Obj(‘cl.' Execution of homeor school productive projects, coupled with 1ibrary, laboratory,
. and other study and obsérvation directly related to those projecta.

(‘rm;lerled attack hy the whols olass upon anl!ﬁsl projects in even years (1914, 1916, etc.)
0 and on plant projects In odd- years (1915, 1917, etc.). .

L - Anextra project In horticulture may le carrled out hy special arrangement with the

to 0 {nstructor, in an even year; or, in.animal husbandry, in an odd year. o
318 |

1 Reference bonks and bulletins, including agricultural lahoratory manuals, will here l»e

! consulted, accorting to the ability und needs of the individusl students.

Notebooks will be carefully kept, for setting In order the ideas and plm; derived from
i this individual instruetion for guidance in executing the projects undertaken for
profit by the individual students. .

Method: 8pine as in forencon for first and second year students.

Project work or project study ( Continued).

g

315 Class discussion of individual projects: About (95 periods.
to e
i RALY Same purpoaes 1o he served here as in corresponding perfod for less maturs group.

i {Bee last perladl of foreMoon,)

e ——— e ]

Fig. 6‘.~-—l)luumm of agricultural ;;;ojjsct periods for selected high schools—Concluded.

9. VEGETABLE-GROWING PROJECT STUDY.

.

I We have seon that vegetable growing is among the projects as-
signed for first -or second year study. The pupil brougkt up on
a farm is likely to bri}ig to the classroom considerable familiarity
with several kinds ahd varieties of vegetables, It remains for
his agricultural instructor to amplify his knowledge and experience
to the fullest possible extent. . . - ' S
Chapter IIl gives suggestive outlines for vegetable growing,
together with a brief preliminary ¢ discussion of various possible
classificationg of vegetables and a list of - vegetables successfully .
grown-in Massaclxugqtts home gardens. It is therein stated that

: 'Surwmuonpmdmgpi;euwlmmup«bdamdnnmborotmmmqpuhda: Bame rules to
PPy % more mature as to less wature studeats. - 6 o 5.0

e
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. proficiency in every phase of the actual work, of his productive

. tools and such materials as stable manure, for ‘which cash is not

- - prices, . The suggestive outlines in Chapter III jnclude questions .on
~1-;;$;.% ;@e economit elements of project study, T ew o

U
-

probably it will be feasible in most cases for the pupils té undertake*
to grow 11 varieties, illustrative of the 11 groups of vegetables which
may be distinguished from the very practical point of view of their
methods of cultivation. :

The requirements and tastes o} most families will probably make
it easy to secure the consent of parents to the growing of this number
“of varieties in sufficient quantity for the home supply. In addition
each pupil should\ be encouraged 1o grow at least one variety on such
a scale as to provide a surplus for sale as a cash crop.

ln'le&rtunlnmy:
First S
pexiod. Blggsmgﬁgowrpgn:mla?,n, vlzj the common textbook su):]ec;. . 1‘
< | [Beya Bor®.Boy ¢ Boy D' Ete. . Bte.  Ete
’ lNDN!iDUAL Azwnm'nx. rxorecrs, | e
g i i R A 8 :
g I ‘e fee P8 iy . 8
g 38 45 8 3y 2 g :
§o E' : © g 2 . a Q
E,g < 3° H _2 : H g, .8 :
3 5%-55_!5§‘.§E§_‘§5? X
Mid- E, B5d.2s k| B3 3§ 0§
EREREN N A
% g3 £ %% sy 83 %
B Eisds o %8 el
EFPLERE L IR R R B
gr 250 63 ;25 gg HINY
a o2 SH, ! N q P Ce
- - (8wt N S F - T
589 ~E;§"§gh=n.g.,3 TH ] :
ggi =<’§°§ﬁg"_;§"5 & ES Eg% d . . i
Last | Round-up of ideds derived from the individus) study of the middle periods.
period. Again, s single {ocus of attention.

T

Fig. 6.—Another diagram of the agricultursl half day.

s

. "The pupil may be helped at will in the actual work of his vege-
table growing by members of his family, by exchanging work with
fellow pupils,or by hired labor. It is - essential, hox-.'ever* that he
himself, with, of course, the aid of his agricultural instructor, shall
plan his project and manage it; shall be taught and shall attain

enterprise; and finally shall render an accurate account of all
expenditures and receipts in connection with his undertaking. -
In vocatiorhl training the economic aspects of the projects carried
out by pupils are of the utmost.importance both as to manipulative
skiﬂ'{nd as to sagacity in management. Work, use of teams and
paid, should therefore be charged at fair valuations against the
'projects; and all products, whether furnished the family, given,
away, or sold, should be credited to the projects at current retail

\
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10. SMALL-FRUIT-GROWING PROJECT STUDY.

The best home gardens are seldom considered complete without
an abundant supply of small fruits, such as blackberries, rasp-
berries, gooseberries, currants, and strawberries, Grapes also
are sometimes included. The small fruits are often found in the
same inglosure with the garden vegetables. When we add that -
the garden is generally most convenient if located near”the house,
and ‘that all of these small fruits, save strawberries, are tall or
moderately high growing, we have said about 'all about them that
can be said in general for assistance in garden planning.

Farm boys are more or less familiar with the above facts, Fol-
lowing, therefore, the making of the preliminary garden skétch,
which should show intention of growing one or more small fruits,
the small-fruit project,study will best deal with individual varieties
and be guided. by outlines like those suggested for varieties of

vegetables, -
11. BEEKEEPING PROJECT STUDY.

Beekeeping is an interesting and profitable side liney in well-
balanced farming. It is particularly important where any con-~
siderable attention is given to fruit and* vegetable growing. It is
therefore a worthy project for first or second year pup’ls.

Every agricultural pupil should be taught the importance of

bees in their relations to cconomic plants, and their nature and

{  possibilities as 'cconomic animals. So much knowledge will be
+ - dncluded in the general study of agriculture by both the younger /

and tho older pupils during the periods set apart in the foregoing

dingrams, figs. 4 and 5, under the designation ““Agricultural survey.”

Every” vocational ‘agricultural school and department should

- own, work with, or have access to at least one hive of bees. Un-

doubtedly certain pupils will desire to conduct beckeeping projects.

Project study outlines should bo prepared for them, and should

cover'at least two of the three kinds of project knowledge before

discussed. 3

Since pupils are not to be required to conduct projects in every

field covered by the published course of training, beckeeping may

bo looked upon as.one kind of project from which, at their desire

or at the discretion of the instructor, pupils may be held exempt. -

12. POULTRY-KEEPING PROJECT STUDY.

The study of ‘poultry keeping has been pretty fully digcussed as
to ways and means, and its desirability and feasibility have been
set forth with' comiderable detail in a previous report.! ' It may

, ! A ,

. 1 Board of Educstion (Mas), seventy-ourth annvial report, for 1900-10, DP. F-240; also **Naticaal
Bociety for the Stady alMEducation,” eleventh yearbook, Pt. 1I, pp. 3840, : 5
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84 THE MASSAOHUBETTS HOME-PROJECT PLAN.

safely be urged that every pupil should hé permitted, and even
required, to conduct a poultry project.

Project'study outlines ¢f the sort suggested for xegctuble growing
will be just as necessary Here as elsewherd for the proper guidance of
‘the poultry project pupils.

13. SHEEP AND GOAT HUSBANDRY PROJECT STUDY.

@heep aud goats in some Jocalities are objects of keen interest and
economic importance; in other localities they are not.

As to general knowledge and possible exemptions, what was said
of beekeeping should apply equally here. Projects should be per
mitted when strongly. desired; and, when permitted, properly guide
by appropnate project study outlines; they should not be required?

14. SWINE HUSBANDRY PROJECT STUDY,

Swine husbandry should, probably, in most cases be ranked as
hearly equal in importance to poultry keeping—perhaps midway as
school projects between poultry keeping and beekeeping. - Projects
in this field should be optional with the individual puplls Some
knowledge gl swine husbandry will be had through the agricultural

" survey stﬂand its attendant trips for observation.

Where tif®home farm conditions are at all favorable, swine projects

should be urged and-outlines for their proper study provided.

15. ORNAMENTAL PLA.NTING PROJECT STUDY.

Few good farmers are entirely hoedloss of the attractive appearance
of their Jarm property as farm homes. Some attention should be

given by every agricultural pupil to such ornamental planting as is
appropriate under reasonably thrifty farm-home conditions. During
at least one year-of his course, along with his utility pro;ootq, overy
boy should carry n project devoted to the beautifying, in at least
some slight measure, ]m home surroundings.! S
1 List of or tal plants . lly used at anh ] Agricuuurnl Nchool, Northampton, Mass.:
. - : Annuals.
Marigolds (African). Contaurca.
l(nnﬁ‘lds El-‘mnch) . . ;Tdmchott‘:ln (California poppy).
onet
Nu%lum ?sﬁ. (Bemples branching).
>ortul
Candytuft. ’ Nlcotiana.
Salpiglossis. .
Shrubs.
Berberis Thu spanctec barherr Ribes auireum Yellow currant.
Oornus Siderics, % dogwooc’i Rosa rugoea Jn Tose,
J'bny!m'upem Sambducty C'\madmu. Elderberry o O .
L Mm chuwn, Reg"l s prlveL - Spirea Von Houtel.
1 Morrow's honeysuckls. 8pln: T Aanbergit. .
o .. ’I‘nrhﬂmhonovmkh, olive. Nipobark.
W C ; M yﬂnp yeocayr ne .
o ’ ﬁmgo I uaqulnco. ) ',11 Ly 4 flhc.' '
o ' Rhus na sumach. - ma m!;!ﬂlﬁ-buh omnmy
>+ - R glsbre, Smooth sumach. . Arelis spinoss, Hi
5 : > Footnote ooutin! onnext 0.
R ? i gd Page.] "
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some study will have been given farm-home attractiveness during
the periods devoted to the “agricultural survey.” Good home
project work, however, will be as dependent here as elsewhere
upon project study outlines carefully adapted to each pupil’s home
conditions.

16. THIRD-YEAR AND FOURTH-YEAR PROJECT STUDY.

The project study method is identical for all years. When, there-
fore, pupils now bheginning vocational agricultural training have
progressed so far in the course as to be prepared for it, third-year
and fourth-year project study should be provided for in the manner
ebove indicated. Project study outlines for fruit growing, including
orcharding, should be drawn; outlines, also, for the handling of certain

vegetables from the market gardener’s point of view, and for dealing
with the serious problomq of dairving.

Every advantage in this outline making shoild be taken of the
opportunitics thus afforded for the tlmr()uo}l reviewing of the
basal prmclples of plant production and animal management already
deult with in the project instruction of the two.previous years.
This reviewing should insure a consistent and closely knit body

of knowledge supported by the practical applications of that knowl ™

edge. It should, also, make it possible for an older boy who' has
had good farm experience to enter the course to advantage at the’
beginning of the third or even of the fourth year.

.The field of study one year here, as earlier in the course, should
be “restricted to and concentrated upon plunt projects, and the
other year contorod upon animal prole(‘tm

{¢ ontinual lou of footaote from preceding page |
For cuitings.

" itardwooit: fireen:
Spirea Von Houtsi. . Jeraniums.
Spirea Thunbergii. i Salvia.
Syringa vulgaris, Lilac. : Rex hegonus, for leff cuttings.
Privets. Cannas, tuber cuttings.
Forsythia.
DPhladelphus ca-rompiu, iyrmgu or Mock orangy.
QRMu typhina, and glabr,
llnbn‘
bil, 'I‘hynfa, Lavender, ete.
Vines.
Cunnamon, Virginin Creeper, A mpelapsis tricuspida. : °
) Bulhs. ,
Indoor forcing and outdoor use: - .

Naroissus. l Hynclnlh . .

Miss 8. M. Weed, tnstructor in oruamental planting ot the hoﬂ.@ampton 8chool sinoe 1908, makes the’
following observat mn ing the above Lists:

nmmtolfmmowlomulbouttmnumbwm ublycandlw
by the lm?orlty but, as I have stated, this number varies greaily
“A.unnoen ve t0 ho! mowofkml'zmbomw tioned startl phn tnhooltoboukuhnm'orm

ts to uge in'this way. It is also an advantage to have on
mmoxmwdq\nltypdm s may buy fron ’mm,m the e of

it o L .. e
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The method of procedure is believed to have been elucidated
with sufficient clearness in the foregoing discussion and in chapter
III, containing suggestive project study outlines for vegetablo
growing,&o that its application to third-year and fourth-year project
study need not at this point be further claborated.

17. PROJECT STUDY WERSUS SUBJECT STUDY.

Critics familiar with the curricula and methods of teaching coni-
mon to most public schools of secondary grade have remarked
s radical difference of method between subject teaching and teaching
by projects. Fear has occasionally been expressed that the project
innovation in educational methods may, apart from the skill it gives,
result in putting the pupil in possession of merely & more or less
incoherent, collection of knowledge fragments.

(1) Subject study.—A. Organized knowledge.—Subject study,
it is urged, puts the pupil in possession of coherent bodies of organ-
ized knowledge. Subject study, moreover, it is pointed out, so.
far, at least, as it is of the more modern type, takes into account
the environment of the ‘pupil; and-the practical bearings of his

- education, so far as it has any, are thus made plain to his under-
standing. Subject study stops short at this point. For applied
knowledge as such it recognizes no responsibility.

B. Deferred values.—lHaving been schooled in terminology and
principles, also in orderly and efficient habits of reasoning, and
having been led to make certain laboratory and. other observations
as to the applications of principles in the work-a-day world, the
pupil must then be trusted to develop efficiency on his awn account
in one or another field of applied knowledge. The principal values
properly to be expected from subject study, therefore, have been

*

termed “deferred values.”” .

C. Agriculture and subject study.—Agriculture has generally
been tsught by the subject method.! A part of tho farm boy’s
year, usually the summer, has been spent on his home farm; another

"'part of the year, usually the winter, or the months of the customary
school year, has been spent, in most cases at a considerablo dis-
tance from his home farm, at the agricultural school or college. In
the former, his attention has been devoted to productive agricul-

i Following is the list of subjects found in the undergraduate course of tralning pr-carived for prospee-
tive teachers of agricullure by.ono of the most prominent agricultural colleges. W ith the subjects are
glven the hours required for each. The significance of this list s found in the tendency fog beginners i
teaching to be tmitative, to try to teach by the very same mothods by which they thémselves have been .
tanght. - : ;

Agfotiomy......en. 21 [ -Thermatology............... 24| Engliah............

D WD L v

Hoeticultar. .. .. fevesres 15} | Entomology................. 9 | Bduoation.. ... .
_ Becondary schoolagriulture. 6 | Zoology............c........ & Libraryecience.. . ............. 2
¥

I
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ture; in the latter, to agriculture as more or less divided bodies of
organized knowledge. 2

D. The unaided farm boy.—To the farm boy himself, alone and
unaided by the supervision of his agricultural instructors, has been
left the educational tasky wellnigh impossible, under such eir-
I cumstances, of bringing theso elements of his experience—one con-
crete, the other abstract—into efficient relations, whether for purposes
of intelligent understanding or for purposes of economic returns,
. with the result that the anticipated values of such subject study

have too often been deferred’ indefinitely.

E. Kducation in forgetting.—Judging from the experience | of
many pupils, and among the number not a few who have gone on
to college, much secondary education by the subject method might
justly enough be ealled “edueation in forgetting.” In fact, it has
sometimes drgued that the cducational process, as a process,
s+ & INeans developing mental alertness, acutenéss, and power,
is the main cancern of the subject-study method; that the forgetting
i to be expected, is not to.be too much deplored.

The structure and habitgof & human niind and brain are such
that, following the psychologleal laws of segmentation, unused
knowledge tends fo be “forgotten.’” Much, a vast deal, of the
subject matter turned over and-otherwise dealt with by the subject-
study mcthod is of such & nature that in out-of-school hours and in
after-school years it remains unused.  To the extent that it remains
unused, its forgetting, save by minds supported by the most unusual
brain substance, is inevitable.  Whether to be deplored, therefore,
or not, it has over and over again been observed that examinations
once passed and the school year ended subjects are forgotten. -

F. Subject-study merits—For the  training of the so-called
“abstract-minded” boy, of the boy naturally gifted with a retentive
cerebral organism, and of the boy who is to follow a professional as
distinguished from a productive carecr, the subject-study method
must be conceded appreciable merits; and theso meiits becone the
more pronounced and permanent in proportion as tho method, in its
dealing with materials and principles, is strongly inductive. '

(2) Project study.—A. Accompanied by subject atudy.—Merim\
conceded subject study, howcv'gr, are not to ho subtracted from the

. total merits of vocational education. Tho training of the boy who'
desires a vocational agricultural diploma includes, as we have soen,
tho subject study of:English, history, civics, botany, chomisgry, and
general agricultural subjects, such as soils, tillage, and crop rotation.-
That this subject study does not precede but accompanies or follows .
‘the boy’s project study directly and decidedly enhances its value.
B. Organization of common senge.—a. Induction and application.—
But project study has' merits peculiarly its own. No more diligent |
c . . -t . .
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or effective application of the inductive method in education has
ever been witnessed than that proposed, and in good measure already
practicod, by.the project study of agriculture. The educational cycle
isnot left open, byt ishere completed.  The movement, from observed
data of agricultural production ‘to general lpws and princip‘cs is
followed by the reverse movement, which is embodicd in the appli-
cation of the laws and principles of scwnco—cmbodled that is to say,

in ecconomic agricultural entorprises conducted by the pupils on i
homo farms under competent school supervision. '

b. Personal economic interest at stake—Mr. Huxley's favorite
definition of scicnco is understood to have been “organized common
sense.”  The project-study method consists not so much of the con-
ning of “science’ already organized "and, brought to the boys in

“ books as it consists of the actual organization anew of the common
sense roquiml for successfully controlling tho personal affairs and
economic fortuncs of the pupils themselves.  The “‘career motive™ is
here dominant, inspiting, compelling. Upon the -organization of

- common sense’is put a strong, 'porsonal premiun.

c. Naturalversub artificial units.—Theo units of project study are not
the units of anothpr man’s carecr nor of another man’s book. They
may, neverthelesq, consist of findings from many sources, mcludnw
picked careers and sclected hooks.

-Qlericulture may be made a subject stud) ; s0, also, may chemistr V.
Rarely, however, doces the subject study of chomls(r), for example,
include all of chemistry.  Tho limits set are arbitrary.

The lettuce crop to bo produced by the pupil in.a given yearis &

project-stidy unit. As such it requires mastery of certain portions
of both olericulture and ciu‘xmstly The requirements for producing
the crop under the known homo conditions mark the limits of this
unit.” Thesglimits are not artificial; they are natural. The kinds
of l\nowlulge to be gained have been indicated above by the suggested
contents of the boy's project-study record. The boy's knowledge
may be complete for ifs purpose—ran organized unit, a body well
articulated and thoroughly comprehended.
The project mothod deals with natural units. By this method the
" boy’s common sense is focused, clarified, and put directly to important
economic tests.
d.- Project-study units and ‘pure science (lntu —Project stud\,
/ﬁoreovex, will probably prove to be onc of the most effective means
of accumulating first-hand data for the successful study of science as
science. The lottuce plant, for example, thrives best in almost any
garden soil when fed freely one particular kind of plant fopd namoly,
.nitrogen. The pupil must therefore know this raw Inaterial of
chemistry, not at the outset in its every form and use, but in tho

s
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learn to think and speak of it by the symbol the chemist has ussigned
i, éhut symbol will then have been learned once for ull. Later,
in other project study, he will learn more about nitrogen in its rela-*
tions to productive agriculture. One by one, if wisely taught, he
will similarly come to know other elements of plant or animal food,
together with their symbols. e will come to know them in an
antimate, personal way, by name and symhol, by appearance and
action.  All" this will surely be gain, and not loss, if later the boy
has opportunity for studying these chemicals in their more general
relations. '

. ¢ Education in rémembering.—The knowlodge which is the boy's
quest in |)r;(')jvcl- study is kl‘Wl('dg(‘ of whicli he'sees the need.  Being
needed yoar by year, it will year by year be recalled.  Used again
and agair), added to, modified, and exactly applied, it w8l tend to be
distinctly remembered. : -

If upised knowledge tends to be forgotten, the eonverse is most
cphatically true.  Used knowledge tends to be'remembered.  The

{ s primary pursuit of projeet study as thé accompaniment of project

work is the organization of definite and coherent bodies of knowledge

which the recurrent seasons will naturally and ofnecessity call into
use.  Forgetting here is a hindvance.  If it occurs, it is not a virtue
but. a fault. ‘ |

In shart, the organization of common sense by the project-study
method is ngt education in forgetting; it is education in remembering.

[. Traditions of suceess versus traditions of defeat.—Educators and
public-spirited people in general are gravely c¢oncermned over the
yearly exodus from school of the army of children whose schooling is
halted as soon as the compulsory-education laws release them., But

why should they not go out ? ' : i
In a vast proportion of cases their lot in school has been far from

happy. The “bookish” boy has been, and may always be, the 4

exception and not the'rule.  Taught by one sort or another of sub- -

ject-study method, and failing to see, much less to feel, direct rela-
tionship between what they have studied and what. they aroe likely to
be and do in life, too many “have “failed in thejr studies.”  Their

school traditions have been traditions of defeat. T
It anything can efface the depressing memory of such traditions, -

by \estul')lishing teaditions of school success, it is believed-that . the

project method of vocational education. can do it. And probably

_no field for this is more favorable than that of agriculture. o

. Boys, especially farm boys, like the open. They are curious

about plants and animals. They readily come to know them.

- They like to possess .them. When school begins in the open and

ends there; whei in the schoolroom are found undreamed-of guide -

books to more wondérful and'intimate understanding of the already

O
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. count—then schooling becomes a new experience to the boy. 1t

profits. Both, moreover, may be made to contribute s much to
community as to private betterment and well-being.

)
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Iamilim" objects of the open; most of all, when the school teacher
I’neots the boy where his interest is keenest and shows him how to
7-lurn his possessions, or those of his father, to-Better economic ac-

becomes part of his life, not something apart from it. Traditions of
success in school become possiblo of attainment. They become for
the majority inevitable. Than this, "project study can, perhaps,
h?pc to achieve no finer result.

18. PROJECT STUDY PERSPECTIVE -

Looking back, now, over the project and pmt -time plan of voey-
tional agricultural education, as nnaly7od and expogndod in the
report on “Agricultural Education” of the board of education to the
Massachusetts Legislature of 1911, and in the present discussion, two
facts should stand out in clear rv.liof. Certain kinds of projects
are elective; others are prescribed. Each of these two sorts of proj-
ects reveals the relative proportions and importance of the other.

(1) “Improvement” and ‘“‘experimental” projects desirable.—The
projects termed “improvement” and ‘“experimental” offer excellent,
incentives to project work and to project study. o

The first may contribute most toward the training as a \xhole by
being (‘onﬁnul to projects which appeal to, and-tend to develop,
the pupil’s sense of attractiveness, order, und fitness, in farm-home
appointments and surroundings. Thoqe will touch his pride. - '

The second may make its best contribution by appealing to, and
nurturing, the element of daring—the tendency of youth; even at
some personal risk, to get out of ruts. Appropriate projects-for the
second are to bo found by following the best -leadership in aninul
and plant feeding, in plaut and animal breeding, in selcction of plant
and animal foundation stock in the light of comparative records of
production, and the like. Such projects will arouse his courage.

Both will have pronounced values as elements of vocational agri-
cultural education, for both will be directly aimed toward a more
favorable farm.inventory and toward considerably increased farm

D
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however in vocatlonal education should come the projects termed
productlve y P
The scale of the improvement and oxperimenthl projects may
be modest. The scale of the productive projects must be oxtended,
occupy as much as possible of the time and engage as much as posmblqa
of. the- energy of the pupil. Entering upon a productive project =
rhould be an indication of the pupil’s determination to go just as
far as he caRr in" gny given yeer, not omlly toward learning how to )
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(2) “Productive” projects fundamental.—First and wfthout%;til,
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‘become a self-respecting  and self-supparting producer of farm
products, but also toward putting that knowledge into practice.

Vocational agricultural education, in short, means, if it means
unything, the constant interworking of ideasand action. 1t means "
tho educational unity of two practically simultancous processes, the
processes of earning and learning.

The logic of making the productive projects fundatmental ig ‘the
logic of lifo.  First, man must provide his subsistence; niext, a surplus
for barter, sale or other use. Then out of his surplus ho may right-
fully tako risks, or make nonproductive investments of time or
cupital.  And this holds true no matter how slight the risk, for how
modest the nonproduetive outlay. . .

Happily, projects primarily productive, involving, as they must
do, considerations of quality no less than those of quantity, are not
without vital elements of training in u‘ttraurtiwmoss, ordetr, and fitness.
Moreover, the boy’s suctess in his enterprises aimed at profit is more
thun likely to be directly proportionate to his daring enlistment
under the leadership of the newer agriculture. Productive projects’
alone, therefore, may contribute to the education of the pupil some-
thing of those elements which are the more dircet sims of projects
termad “experimental” and “improvement.”

. The agricultural instructor, in laying out or in appro¥ing ‘projects
to bo undertaken by his pupils, will, therefore, make no mistake.
His primary concern must be vocational agricultural education,
through productive projects. Productive projects may, in any

. given year, and at u pinch in all years, be taught o the exclusion of
all others, “Improvement’’ and “exporimental” projects, where
found feasible, are- desirable. **Productive’ _projects are funda-
mental. :

19. SUGGESTIONS FOR TQE AGRICULTURAL INSTRUCTOR.!

(1) Projects.—Suit the size of the project to the capacity of the .
pupil. Then require good work.

A. Not too small.—Speed up the boy's work by making his project
big onough to require attack and dispatch for its conpetent exocu- -
tion. Make it so big &% to avoid all tendency toward habits of
dawdling and pottering. Lot it bo big onough to arouse his enthusi-

“asm by making tho profit he may reasonably expect to get appeal to .
him as being a real prize.  Make the project big enough so that o -
competing job shall not get the boy away from school. In shert,
let each boy’s project be such that it shall serve, not an avocational
but a vocational end of commanding importance. ?

B. Nottoo big.—At the same timo do not permit a boy to undertake
more than-he can carry out'in a thoroughly, workinnnlikq’ manner. -

! These suggestions were, of course, addreesed directly to the vocationatageicultugal inst ructors in Massge, -
chusetts. It may beremarked that thesq men e showing excellont ability in putting them intoeflect, "
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If slow @grk is likely to be finical, fussy, and uneconomic, slovenly
work-is discreditable. Good babits of work should be formed and

- bad babits either avoided or sharply corrected. Projects just within
the grasp of the boy may be, and should be required to be, capably
carried out:,

(2) Pro’ect clotires.—Require that all project work shall be done
in working clothes. Provide:lockers for the ordinary school clothes
and shoes, and require a change of dress when pmject work is to be
done on the school premis&e Provide, also, conveniences for clean-
ing up after the wbrk is done. _

This should be looked upon as a perfectl) reasonable rule the
nonenforcement of which would be absurd and must mako the prolocf
work appear ridiculous.

Require, also, that jumpers and ovemlls shall be re, gularly laundered -
and decently kept. .

(3) Project records. 4. Work reccmia.—Reqmre exact records of
work done; also, of all'other items of outlay and income. Require
that these records shall be made on the form approved by the board
of education, and that the daily detachable sheet shall be handed in
at the first_school session following the day \\hen the work 1is done,
or any other items recorded. :

- Preserve these daily records for such mapoctlon as may be made,
or for such summarized reports qs may be required, by the agent
of the board for vocational agricultural education.

B. Study records.—Require evidence of project study io note-
books kept by the pupils. The form of notebook suggested above
has the merit of keeping steadily before the eyes of the pupil the
kinds of project knowledge with which he is dealing and their relations.

~ Another form of notebook may be found mort useful to the instruc-
tor and about equally good for the pupil. This form, also, is now
in successful use. The right-hand page in this case is reserved for
materials found by guidance of the second column of the project- .
study outline. The left-hand page is divided into two about equal -
columns. Of these, the first is used for the working tules, or plans -
and specifications of the pupil; the second, for the authorities con-
sulted, whether in print or in person. When the instructor desires
- to assign a pupil new references, he finds it very convenient to be
. able to review at a glance, in the column specially reserved for them,
" the ‘authorities already ' consulted.’
.The pamcular form of notebook, however, is but | s means. The
o .desired end is clear evidence of sound t.hmkmg "The pupil, in dome
".. ferm of notebook, shoyld be required to red@ce his approved agri-
" cultural ideas to writing, because this will be one of the best forms
e - of eyidence that his training is placing such ideas at his command.
. " The agent of the: board will: desire to: inspect’ these projeot-study
tepdrds of ‘the Agncultunl prpils; hut, quite apart, from t.heu- value”
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as evidence for State aid, these records should be kept with such care
as to be of permanent value to the pupils themselves in their future
unsupervised farming projects.

C. Photographic records.—Use a camera. Records by photographs
are convenient. They may be readily filed and compared. For
printed reports or public exhibitions they are interesting evidence of
work done; and. as evidence of equipment, methods, and results they -
are, when tsken by the supervising instructor, both illuminating and
convincing. The eye of the camera is faithful. Credit is given
where credit is due. The eye of the cimera is also inex‘oré;ble—it,
neither condones nor forgives. :

Home surroundings, for example, may in one respect or another
be bad, yet the instructor's photograph may be the first vivid means
of showing the boy his home as others.see it—his home as it is, On
the photograph, or by its aid, the boy may select modest projects for
improvement which are to bz carried out within the first Year; others,
within the succeeding years of his school course. Later photographs
will show that he has done what he planned to do toward making
his home what, at his hands—considering the boy~’s age, sgrength,
and resources—his home ought to be.
= In many neighborhoods the best types of live stock, for another
example, can only be shown the pupil by aid of illustrations in farm
papers or in books. It will add not a little of interest and value to
the<nstruction of the pupil if, in addition to comparing, for example
the boy’s best cow with the highest record queen of her breed snd
type, as shown in a book or paper, a photograph of his cow taken
from the same point of view as that of the illustration be placed side
by side for comparison with that of the queen. - The boy may thus
‘be made to see the more vividly what to work toward in his future
buying or breeding. Photographs of farm products of -unusual
excellence may-endure long after the products themselves have been
sold or consumed, and may afford the only means of comparing the
form and appearance of products one year with those of earlier or,
later years. For educational purposes such photographs add vastly
to the value of records dealing with “types, yields, and comparative
results in farm’ production. .
~ The architect uses a cameora for record of the ground on which,

" and of the sirroundings smong which, his proposed building is tg.. *
be placed. The landscape architect uses a camera in order that he
may the more effectively work.from existing grades, contours, and
planting to the final grquping of trees and shrubs, contours and

- grades which his design will establish.. Even jn athletics the crew

. and football coaches find the camera a faultfinder -and & - praise-

' - bestower more conviricing o one hand, and more inspiring’ on the .

other, than their strongest- words. The traveler rec(:&rds now in
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photographs more often than in journals the things he has seen and
done. Camera records are widely valued.

If the camera may be an inexorable revealer of agricultural faults,
it is evident that it may also be made a faithful revealer of agricul-
tural virtues. In short, a camera, used in connection with-each boy’s
instruction from the begmnmg to the end of each boy's course, must
be looked upon by the sympathetic instructor as one of hls most

. important aids, not merely in faithfully recording the home progress

of his pupils, but also for inspiring and sustaining the highest order
of project work and project study. ; -

D. Ceruﬁcatwn records.—Keep a record of each, pupil, showing
your opinion as to his capacity for planning farm work and his skill
in farm operations. Keep the kind of record which would enable
you to recommend a boy for a particular job, if he were to leave
school before gradpation; or for a more responsible job, if he were
to complete the full course.

Make a list of the things the most capable boy may be trained to
do in matters of farm routine. Then test each boy from time to
time, and check to his credit those items &n your list for which he
shows you that he should receive credit.  Include such items as ability
to harness a gentle horse, to harncss a horse that is notional if not
exactly vicious, to harness a pair of horses, and for various purposes;
to plow, to cultivate, to mow by hand and by machine, to milk, to
cleanse and sterilize utensils, to keep down the numbers of buctorm
in milk by care of stable, cows, and his own person and clothing;
to prune and to spray; to size, to pack, to store, or to sell fruit and
vegetables Include item#”as to his habits, sich as whether or not
he rises early without, calling, or promptly when calléd, is fegular,
punctual, and reliable in doing chores, is a willing wor ker, and the like.

Make your certification records progressive., Let them center
around the groups of projects‘published for given years, and advance
year by year from group to group. By the end of each boy’s course
you will thus know from your own observation whaT each pupil is

_capable of doing. .

Finally, as your knowledge of each boy grows, reduce your record -
to writing. Put it in a form which may become part of stho porma-
nent records of your agricultural school or department. Such a per-
manent, intelligent, and clear-cut record is due both instructor and
pupil.

E. Project bookkeepipg. —Reqmre that an accurate account shall
be kept of every item of outgo and income, including proper charges
for tho boy’s own labor in connection with every project undertaken
by a pupil (see above, pp. 32 42). Set a proper exampleby keopmg

8. correspondmg account of- t.he productive operations conducted by .

- your achool or department -
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Require entries to be promptly made, so that at & moment’s notice
a daily balance, a weckly balance, or a balance from the beginning
of any given project may be struck. The project “‘Daily Report”
blanks before mentioned may be made to serve as a “day book,”
from which the balanced accounts may be made up.

Check these accounts for accurate figuring. Drill may be given

AGRICULTURAL PROJECT STUDY.

classmates. * Even the drill in mathematics will thus be dealing with
going productive enterprises, which, inthe end, must show an even
balance between expenditures and redpts, a profit or a loss.

(4) Project outlines. A. Ask questions.—Support, guide, and -

check the project work of your pupils by appropriate and directly
pertinent project study. In organizing your teaching materials,
whether found in books, in laboratory -expgriments or other tests,
or in things seen and done outside the classroom, adopt the question
method.  Avoid to the fullest extent, however, leading questions,
questions which suggestan answer ‘“ yes” or “no.” Ask questions
which require study, thinking, and perfectly explicit written or oral
replies.. Ask questions to which most of the boys ought to find an-
swers. Include now and then a question for your most capable
pupll.  Begin with ‘questions vital to the success of the projects in
hand. '

full enough to cover the project needs of every boy in the class, cer-
tnin questions may be marked, and others omitted, for individual
pupils. A single outline will thus serve the entire cluss.

Be sure that each boy's project-study record is correct on all

© points necessary to the sucecéss of his particular project. Your
" questions will thus insure clear thinking, accurate statement, and
properly planned work. _ '
C. Make outline overlap oytline.—Things frequently and distinctly
recalled are best remembered.  Study overlapping of reference ma-

terials in your outline making as aids to thorough reviewing and to -

facility in‘statement.  Answers composed with much labor and diffi
culty at first may thus finally be made casily and promptly. Do
not overlap your o_utlinit/oo often nor too much. -

- D. Make: outline over®p texthook.—Make your. outlines not only
overlap one another, but also overlap the approved textbooks used
for the ‘‘agricultural survey’ instruction. The pupil’s knowledge
will thus become well knit. ~ You can hardly make Yyour outlines and
your textbooks cxcessively overlap. ' ‘

E. Refer to llustrated matfer.—Remember that in’ most cases your
boys are likely to be active and practical in their interests and
abilities, rather than *‘bookish.”” Therefore, in youi outline making
refer wherever possible to pages which illustrate the-points :of

8 . . Fi) N
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By requiring each boy to refigure and check up the accounts of his .

B. Cover the needs of every boy.—By making the outline of questions -
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" text by disgrams and photographs. You may thus make assurance
doubly sure that the pupil shall get the fact or principle which you
- send to get. '
F. Make outlined study lead to in-outlined.—Of course, a major aim
must be so w instruct a boy by formal guidance that he shall, little
by little, come to find himself at home among agricultural books, -
bulletins, and current literature. To ‘be able to- find one’s own -
references and information on any glvon question is an unportant

result of good education.

In connection with the study of certain.questions, therefore, ask
every boy now and then to find material by consulting the index
or table of contents of some book purposely omitted from the project-
study outline. In like manner require every boy to consult the.
agricultural papers with particular reference to his'project, as these
are received from woeek to week.

-Moreover, require each boy\fo begin the use of a card index cover-
ing information of peculiur value and interest to himself; and of a
system of filing, and finding again, such notes, clippings, and freo
bulletins as each boy may be helped to accumulate for his private
use and possession! The agent for agricultural education will be
glad to advise instructors as to the uses of such an index and file,

Finally, send every boy home every day with a good agricultural
beok, bulletin, or report bearing on his home project; also, with a
definite problem to work out, or a fact or principle to find, which, if
it does not require it, shall at least. attract to the boy’s aid the-eaoper-
ation of his father or some other member of the housebold. ~ By
{his means the boy’s interest in his project may be greatly enhanced.
Incidentally by this means, also, all members of the family may
become participants in the educational work of the department or
school. Insending books home be sure to include those which best
illustrate, with diagrams and.photographs, the matters to be studied . -
.and reported upon.

All this will be effective training of the power of the pupils for
independent study and for study at 'home.

G. Prepare outlines ahead.—Devote one-fourth of the day or weeck
in summer to the preparation of outlines for use during the fall term.
The period free from teaching and supervision in winter is extended
- to three months for the express purpose of promoting the professional
' 1mprovement of the agricultural instructors. Two-thirds of this
penod is expected fo be devoted to this purpose, and, until outhnes
covering the needs of a given school or department have boen pre-

. 1 For the purpwe of introducing ait indexing and filing system'suited to farming, . the Lnsnry Bureau,

Boston, has sgreed to put together and deliver at cost to agrioultural p pils and instructors an outﬂtvhbh

. hubmmdmnyf«nmlymbypmtmmm,mdhm )mown by the name * Agth
. wlhrﬂ Pn]ut smdy Mx and Fi) .
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pared, the ‘instructor is counscled to use @ large part’of this time for
making or improving outlin® for use Juring the spring term. Thus
the labor of outline making during the actual teaching terms may
be reduced and time gained for laboratory and shop prepurations.

(5) Approval and cooperation. A. Submit outlines for approval.—
The Massachusetts law requires “that State aid shall be based upon
approval of methods of instruction by the bodf'd of cducation. It
is believed that the most Satisfactory plan of approval is that of
“approval in advance.” Tustructors are requested, therefore, to
submit thelr project-study outlines for approval as soon as they are *
drawn. : .

Outlines like these suggested in Chapter II1, above referred to, are
approved.  Provisional drafts may be made in duplicate by use of
carbon paper or any other distingt duplicating device. As soon as
made a copy should be mailed to the agent of the board of education
in charge of this training. Provided the outline is like those above
suggested, instruction may tlien proceed in accordance therewith
pending receipt of advice to the contrary.

B. Be prepared to meet other instructors from time to time. Con-
ferences will be called, now at once school or department and again at
another, where efficient project methods are in operation.” By obser-
vation and discussion cach may profit from the experience of others,
and thus the entire service may from year to vear be improved.
Therefore be prepared to discuss and to dgmpnstrate your best
methods and results for the benefit of other instructors when called
upon todo so.

C. Cooperate in outline printing.—Considerable variation in the
excellence of outlines is to' be expected.  The enthusiust for poultry
kéeping may be expected to produce the best study outlines for
project work in this field; the enthusiast for dairving, the best out-
lines for dairying: the enthusiast-for fruit growing or vegetable grow-
ing, the best outlines for study in these fields: and so on through the
severs] fields scheduled for agricultural project training.: . .

The board of education will from time to ‘time print outlines-pre-
pared by individual instructoms. ‘or will comibine-outlines prepared
by ‘more than one instructor in a given field and print them. Dugp
credit for such outlines as may be found of sufficient merit for this .
purpose will be given tlicir suthors: The best outlines produccd
anywhero in-the service may thus be made available for the improge-
ment of the service cverywhére. . The hearty cooperation in .outlive
making of all participants in this new type of teaching will be for the
individual benefit of every’mian engaged in it: and, withou}:q.n_v mis-"
givings_as to the willingross of any instructor to do his part, such

! cooperative cffort is thofefore most: strongly urged..
s g . o d N ol . o

s
' . . L

o

ERIC

Aruitoxt provided by Eic:



48. - THE MASSACHUSETTS - l

HOME-PROJECT PLAN.

As a direct aid to harmony of action and rapid progress, an “‘ Agri-
cultural Project Study Bibliography’”” has been printed as Bulletin
No. 10 by the Massachusetts Board of Education.! It is prefaced by
explanations and directibns as to its use. By adopting uniformly in
all the schools and departments the numbers for reference materials
therein assigned outlines may be prepared with the minimum of
labor, and when printed will be interchangeable and may be used in
common. Then, as before suggested, in order to adapt an outline
perfectly to the needs of a given pupil, it will only be necessary for
the instructor to mark on that pupil’s copy the references best
suited to his particular productive farm enterprise and powers of

_comprehension. _
20. CONCLUSION.

The suggestions to the agricultural instructor just given may ut
first sight appear to be.counsels of perfection difficult, if not impos-
sible, of exccution at the very outset of this new undertaking in
Statc-aided vocational agricultural education. o

Nevortheless, in view of the foregoing discussion, they are believed
to show the preciso direction to which the development of this train-
ing should be kept. Furthermore, and finally, by aid of the methods
of class organization and individual instruction heretofore proposed,
it is believed that the earnest and diligent agricultural instructores
will, sooner than he may now expect, find himself capablo of carrying
out these suggestions exactly and in full. .

-

1 8es Chapter IV for & reprint of that builetin with the addition of a few new entries.

o FaSeyitioneilnr by O o g
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Chapter ITI.
PROJECT STUDY OUTLINES FOR VEGETABLE,GROW}NG.'

-

S8UGGESTIONS FOR INBTRUCTORS IN MASSACHUSETTS STATE-AIDED
VOCATIONAL AGRICULTURAL SCHOOLS AND DEPARTMENTS.

Of admirable agricultural textbooks, reference books, bulletins, -
reports, papers, and periodicals, there is. now almost a superabun-
dance, and the supply is steadily growing.

The principal problem, therefore, of the agricultural instructor,
respensible for putting into effect the Massachusetts plan of home-
project or part-time vocational agricultural education for boys over
14 years of ‘age, is the problem of making ‘selected portions of this '
literature available for his pdrticular boys and their ‘particular
projects. ’ h

The present chapter discusses one field of “agricultural project -
instruction, and this with special reference to the work and study
of first or second year pupils. It suggests outlines following which
the pupils may prepare themselves directly for their work; and, at
thessame time, be taught how to gain from all sorts of reference
authorities stated items of desired information. - '

Outlines like those suggested have proved to be useful models.
They show the ecohomy in outline making of using numerals .instead
of titles\a referring to reference literature. The heavy-faced numer-
als aro the numbers assigned to certain titles in the ‘“Agricultural
project study bibliography,” published by the Massachusetts board
of education and reproduced in revised form in Chapter IV of. the
present bullotin.  The numerals in lighter-faced tybe refer to pages.

It was strongly urged that the numbers, assigned the titles in
Lhapter IV be adopted by all the vocational agricultural libraries in
Massachusetts, 8o that, as future outlines were made, these outlines
might be interchangeable and serviceable throughout the system.

‘Outlines modeled after those here suggested, and applied to the
various other fields of agricultural project study, are being approved.

1 This chapter ,... dt th's sub , but does not exactly reproduoe the form, of materjals first,

published as Bulletin, No. 3, 1913, by the Mamsahiusetts board of education.
20480°—14—4 | s ‘ . Y




THE MASSACHUSBETTS HOMI';-PBOJECT PLAN.
1. PROJECT STUDY AND VEGETABLE GROUPS.

What number of vegetables may a boy safely undertake to grow?
How and in what order should the vegetables he grows be studied ?
These problems are deslt with in the following discussion:

(1) Possible classifications.—A carcful study of the botanical
characteristics, uses, and mothods of cultivation of any considerable
number of varieties of vegetables will disclose the fact that vege-
tables naturally fall into different groups each distinct in important

.respects from others.

egetables have been classified by their food parts under such
headings as the following: ‘“Roots we eat,” “Leaves we cat,” “Seeds
and seed pods we eat.” To-these three groups might well be added,
“Stalks we eat” and “Plants we grow for garnishes.”

Vegetables have beéen classified, also, according to the date of
planting or earliness of maturity in the open, as, “‘first carly,” “second *
early,” “third early,” “fourth early,” or “late.”

Again, vegetables have been classified according to certain bogan-
ical characteristics. Under this classification ‘“‘early” and “late”
vegetables may be found in the same group; also, vegetables in a -
given group, as, for example, those of the parsnip family (Umbelli-
fere), may differ radically as to their food parts, and run from roots

“we oat to edible leaves and seeds. The parnip family ir€ludes even
the most important garnish plant. Our garden herbs and vegetables
belong to at least 17 plant families:

(2) Possible varieties.—The followmg varietios (& vegetables have
been successfully grown in Massachusetts home gardcns, and are
believed to be among those which are suitable for project work and
study. The arrangoment is alphabetic, and throws no hght upon
choice of proferrod varicties where two or more varioties are given.

Aspal B Beeta: . )
. Gr?:n“;:\rgenteuil. Crosby Egyptian. .
Palmetto. : Detroit Dark Red. o ©
Beans, green: Eclipse. -~
Bountifhl. : o Edmand's.
- Burpee's Stringlers. Cabbage:
Burpee's Stringléss Green- pod. - Al Scasoris. .
Early Red Valentine. . (turled Savoy.
Beans, pole: o ' Danish Ballhead.
Arlington Red (‘mnberr\ . Jersey Wakefield.
Dreer’'s Improved Pole Lima. - | Carrot:
Beans, shell: - - . Danvers lulf Long.
Dwarf I{omcultuml : -| Cauliflower:
Beans, wax: - Snowball. *
Golden Queen Wax. ' ) Celery: :
£ Refugee. Giant Pascal.
P Wardwell's Kidney Wi, - . Paris Golden.
i s . o ; _
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Corn:
Cory. .
Country Gentleman.
Golden Bantam.
Quincy Market,
Stowell's Evergreen.
Cucumber:
Arlington White Spine.
Davis Perfect. =0
. Dandelion:
Improved French Thick Leaved,
Eggplant:
Black Beauty. -
New York Improved. //
Endive: 4
Broad-Leaved Batavian.  /
Green Curled.
Kohl-rabi: -
Early White Vienna.

Leek: /
Carentan. , /
Lettuce: /

Black Seeded Simpson.

Biack Seeded /Temnis Ball or Big

‘Boston.  , /
Deacon. S
Salamander.
Muskmelon: ‘
Emerald Gem.-
Miller's Cream.
Rocky Ford. .
Onions:
Yellow Globe Danvers.
Parsley:
Arlington Double ('urled. N
Parsnips:
Abbott Hollow Crown.

"OUTLINES FOR VEGETABLETGROWING. - bl

/Ruby King. ’
/" Sweet Mountain,
Potatoes:
Green Mountain. ©
Irish Cobbler.
Radish:
Early Scarlet Globe. -

> French Breakfast.

Rhubarb:

linnaeus.

Victoria.
Salsify: 3 .
Mammoth Sandwich Island.

~.

.Sp,i_unéh:

Long Standing.
Round Thick Lear.
Savoy-Leaved.
Squash: L
Crookneck. -
Exrly Prolific Marrow,
Hubbard. .
Tomato: )
Bonny Best. N
Chalk's Early Jewel.
Earliana. *
Stone. ]
Turnip: .
American Rutabaga.
Early Milan.
. White' Fig.




O

ERIC

Aruitoxt provided by Eic:

52 'rmc MABSACHUSETTS Tmun -PROJECT PLAN. !

3) Classiﬁcation by methods of cultivation.—The following classi-
fication of the foregoing vari ties of vegetables is based on essential
methods of cultivation and will probably-best serve the purposes of
project study:! . .

('lase 1. Annual Vegetables.
Subclass I.” Crops grown for Subtemnean Parts.
Group 1. Root Crops. *
Beet, Beta vulgaris.
Carrut, Daucus carota.
Parsnip, 'astingca gativa.
Radish, Raphanus sativus.
Salsify, Tragopogon porrifolinas.
Turnip aud rutabaga, Brassica.
Group 2. Tuber Crops.
Potato, Solanum tuberosim.
tiroup 3. Bulb Crops.
. Onion, Allium Cepa, A. fistulosum.
Leck, A. Porrum.
Subelass 11. Crops grown for Fnlmge Parta,
Uruup 4. Cole crope. )
- Cabbage, B. oleracea.
Cauliflower, B. oleracea.
Kohl-rabi, B. oleracea. "
Group 5. Pot-herd crops (used for “Greens").
Spinach, Spinacea deracea.
Beet, Beta vulgaris.
Dandelion, Tararacum officinale.?
Group 6. Salad Crops.
5 Lettuce, Lactuca sativa.
. Eundive, Cickorium Endivia.
Celery, Aptumn graveolens.
Parsley, Carum Petrosclinum. .
“Subelass T11. Crops grown for Fruit or Seced Parta,
« Group 7. Pulse cropa
Bean, Phaseolus, Dolichos, Vicia.
Pea, Pisin sativum.
Group 8. Solanaccous crops.
Tomato, Lycopergicum esculentum,
Eggplant, Solanum Melongena.
Pepper, Capsicum annuum.
Group 9. Cucurbitous or vine cropa,
" Cucumber, Cucumis sativus. .
Melon, C. Melo. o
Squash, Cucurbita.
&5 o Gronp 10. Corn.
Bweet corn, Zea Mays.
Claga II. Perennial Vegetables.

Asparagus, Asparagus oﬁcmalta
Rhubarb, Rkeum Rhaponticum:

-weeh The outlines of this ciassification were proposed a decade ago in “ Principles of Veogetable Gardening,”

-~ Pp. M0-22, by Prol. L, H. Bailey, and have becn'followed i one of the latest studles of the subject, “Vege-
table Gardening,” 1013, pp. 196-199, by Prof. R. L. Watta,

3This is 8 parennial, butwlunmwnmlmdenéounotmpynuvm plece of ground mose than a -

.
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(4) Varieties of \vegetables per pupil. A. Desirable range.—Glancing -
over the above lis, (2) and classification (3), embracing some 75 varie-
ties and 11 groups, it would appear to be desirable that each -boy '
should grow and study ‘at least one variety from each group.  The
least nuMber of varieties dealt with would then be 11, and, within
certain groups, would permit of a considerable range of choice for
suiting the tastes of the 'boy or the likings of his family.
ge B. Surplus:for sale.—For testing his results by the strictest com-
mercial standards, each boy, in addition to growing certain varieties of
vegetables in sufficient quantity for supplying the summer and winter
needs of his family, should be encouraged, if not required, to grow at
least one variety on such an extended scale as to "yteld a surplus for
sale. If his family were in modest circumstances, and could only
allow him credit at current prices for vegetables produced for home
use, his surplus might make his biggest crop his only cash crop. It
can not be doubted that the prospect of cash roturns must be con-
sidered a most powerful jncentive to competent, persistent, and
intelligent project work and projoct study.

© (. Experience as a guide.—Of course there is great variation'in

l capacity for fruitful study and competent garden work ; but even
children under 14 have successfully produced in school-garden work

moro than a half-dozen varicties of vegetablos; and boys. of sec-
ondary-school age, when giving only part of their time to such work,
have produced, with clean culturo and profitable results, fully twice

s many. . '

D. Judgment of the instructor—It is evident that the number of
varieties per puril must be left to the instructor. He must exercise
his best judgment in approving the number, as well as the sorts, of
vegetables to be grown.! . o

Where individuals have little or no preference as to the variety
within a given group, one pupil may be assigned one variety, other
pupils the other varicties. - Where there is school land, varietics not
chosen for home growing may be grown at theschool. Thus the work, -
study, and observation by the whole class may be made to cover -
nearly, if not completely, cach entire group.

The 6-varioty boy should not be permitted to undertake 18 varje-

_ ties, nor should the boy capable of completing a 32 or 15 variety

project be permitted to stop short at a 6. - . 2
! Mr. J. H. Fay, a teacher of expertencodn projoct instruction and home work ;‘pervhion. thus sum-
marizes the sftuntion as he seas ft: . ’ v ; X
1. The varioties to bo chosen should be adapted tothe 8611, exposure, and lmtb{ of iand on the farm.
3. The varioties should be thoss most casily grown with success. ) ’
3. Usn varieties sorving the most useful, economiec, and instructive p:
4. Use thoeo sorts best sulted for local sale or home consumption. R ]
5. Alm to have the boy’shome gardening supplenient and improve the Jpreeent kitchen garden; or where
such does not exist, or is very inferior, mako it of such anature that fta vaiue will be reatized and permanency
6. 1t field projécta of & commercial neture are tbepmlnvhw,thmloéllcondnhmuwnﬂ, markets, N
etc., will again determine the Yarieties to be seleoted. 0 . X .
k4
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2. PROJECT STUDY BY VEGETABLE GROUPS.

(1) A practical approach.—Since productive work on the home
farms of the pupils is such a fundamental feature f the projectand
part-time method of agricultural education, there are obvious advan-
tages in the above classification of vegetables by methods of culti-
vation.

(2) Aid to garden planning.—Familiarity with the geneml cultural
requirements.of the various groups is necessary to the first intelligent
steps in home-garden planning. These requirements are given by
various authorities. The following notes are from Prof. Bailey's
“Principles of Vegetable Gardening,” pages 271-433:

Group 1. Root crops require a cool season and deep soil. They are grown in drills,”
and usually are not transplanted. They are used both as main-season and secondary
crops. All are hardy. No aspecial skill is required in growing them.

The necessity of deep soil is apparent when one considers that the value of a root
depends to a large extent on its straightness or symmets. * In diard and shallow soils
roots ure short and they tend to be branched and irregular. Fine tilth does much to
insure quick growth, and quick growth improves the quality.

Group 2. Tuber crops. The potato.—Deeply pulverized cool soil, holding much
capillary moisture and rich in potash, deep and carly planting, level cutture, frequent
surface tillage to conserve moisture, spraying to insure healthy foliage—these are
requisites of the best potato culture. The potato is propagated by means of tubers.
It #arives best in a relatively cool climate; in the South it is successful only a8 a spring
and fall crop, for the midsuminer season is too continyously hot.

In most cases a heavy yield of potatoea is largely a question of moisture.

Group3.” Bulberops.—All the bulb crops are hardy, require a cool season, and moist,
rich soil, with a loose surface. Usually they are not seed-bed crops. They aro used
both a8 main-season “und secondary crops. They are propagated by both seeds and
bylbs. These crops are grown chiefly for the underground bulbs (but the leaves
are often used in stews and seasonings).

Group 4. Cole crops.—All cole crops are hardy and demand a cool scason and soil
and abundance of moisture at the root. Excopt the kales and kohl-rabi, all are seed-
bed crops, and even kales are often started in beds. Each plant requires considerabie
space in order to develop well. Cole crops are grown for the vegetative .aerial parts
rather than for fruits or reots. " !

Group 5. Pot-herb crops.—Pot-herb crops, or ‘‘greens,’! are grown for their leaves;

" therefore they muet make quick growth in order to be crisp and tender; the ground
- must have good surface tiith and much available plant food; the application of soluble

nitrogenous substances is usually important, particularly when the growth is neafing
completion. Most pot-herb erops demand a cool season, and nearly all of them are
partial-season crops, and are therefore treated as succession or companion crops.

Group 6. Salad crops,—As a general statoment, it may be said that salad plunts
require cool, moist 8oil and a quick continuous growth if the best results are attained.
They are often benefited by a apec'inl npplitation of quickly available fertilizers
during growth, particularly of nitrogen in those species which are desired chiefly foga
quick growth of leaves.

Group 7. Pulse crops.—Botanically peas and beans are very" closelymelawd but

. they have few points in common from the-cultural point of view, since peas are hardy,

cool-season plants and:beans are tender, warm-seasor plants. Both are leguminous
crops, and aro therefore capable of using: aunosphenc nitrogen. As garden crops,

‘however, they may need applications of nitrogen in order to secure a quick start, par-

-
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ticularly if an early crop is desired. ‘‘It is frequently the wiser economy to upply
nitrogen, particularly if they aro raised upon land which has not been previously
planted with these crops and thus wmay not possess the specific nitrogen-gathering
bacteria.”  (Yoorhees’ Fertilizers, p. 268%)

Peas.—Peas are a partialseason crop, requiring cool season and a soil not overrich; -
seed is sown where the plants are tostand; grown in drills, bardy.

Beans.--Garden beans represent several species, but all the coniion kinds are very
tender to frost and require a warm season and sunny exposure; seed is sown where the
“plants are to grow; usually grown in drills, except the tall'kinds; the common bush
beans are partial-season plarits. 3y

Group 8. Solunaceons crops.—Tomatoces, ég[.,p!anls, and their kin are. hot-season
plants. They require nearly or quite the ontire season in which to mature. U sually
‘they grow until killed by frost, at least it the north,and the production of a heavy
crop depends langely on securing an early start. They are seed-bed crops, And they
need abundance of quick-acting fertilizers applied relatively early in their growt.h
They are grown in hills.

Group 9. Cucurbituus or vine crops.—(‘ucurbitous crops are annuals, grown for their
fruits; they are tender to frost; hey require a warm season and a full exposire to sun;
they are loug-season crops, and with most of them a quick start is essential in order
that they may mature the crop hefore fall; they are grown in hills, as a main crop;
they are plauted in the field or in frames, depending ou the region and the period at
which the crop is wanted; they transplapt with dxﬂicult) and if the plaunts are”
etarted in advance of the season they are grown in pots, boxes, or on sods.

Group 10. Corn (other pames omitted).—The plants here mentioned are all warm-
weather crops; they are aunuals, or grown as such, and they are cullivated for their
immature fruits; they should have quick evil; nsually they are not tmnsplanted
other than good tillage, no special treatment is requxrod

. Group 11. Perennial crops.—The/ management of porennial crope differs from that
of other vogetable-gardening crops in the fact that they are more or less permanent
occupants of the ground, and therefore must be given an area to themsel ves, where
they will not interfere with the cusfomary plnwmg and tilling;.in thé fact that the
chief tillage and care are required early and late in the season; and also'because the
feruhzmg is secured chiefly by surfuce dressings in spring and fall.

(3) Good but inadequate/—This knowledge of the cultural require-
ments by groups above givén affords a practical approach to vegotable
gardomng It probably will enable a boy to decide what groups are .

 suitable for his land, and, therefore, what he may hope to grow for his

" family or cash crop. It may, consequently, be sufficient fouridation

for. the boy’s preliminary garden sketch. A careful exammatlon

must show, however, that almost everything is yet to be learned as to .

» the individual cultural roqulremegts of thc vegetables which the boy
selects for his project work,

Accordingly, only so much_time should pe given to the study of
vogotable groups as may be necessary for reascnably intelligent selec-
tion of the varieties which are to be grown. In fact, 8o much knowl.
edge may well be to a large ex\(ent. a gift from the instructor to the .
cluss as/a whole. SN

. .

3. PRO]'ECT STUDY BY VRGETABLE VARIET!ES.

Tlnor(;ugh going project study wxll begm when the individual puplls
settle down to the study of the partlculnr vogotnb es which each,has "‘
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ecided he would prefer to produce. Such study will necessitate the
formulation” of project-study outlines for the chosen vegetables. .

It probably will always be the case that a considerable number of
varieties wil] be selected by the entire class, while other varieties will
be selected by but part of the class, perhaps by but a single pupil.

" Project study-would better begin with those varieties with which all
are to work. The outline making should, theretore, begin with those
varieties which are to be grown by sll. Outlines for the remaining
varieties may then be made. :

Elsewhere ! a project dealing with a staple vegetable, sometimes
grown in the garden and grown sometimes as a fie]d crop, has been
carefully analyzed for the purpose of showing the character and
extent of the project study pertinent to a single crop.

Two.examples of project-study outlines will here be given. These-
will show project-study materisls organized for classroom and indi-
vidual instruction, in connection with home gardening projects” The
first outline determines the precise object of the project; its scope,
whether modest or more ambitious; and the things to be done in
gewreral preparation of the land, etc. - The secb?nd deals with a par
ticular vegetable. Moreoverysince the vegetable elsewhere analyzed
is & staple article of food, namely, the potato, the vegetable here
chosen is a salad plant. , : .

" Lettuce, the vegetable selected for the sacond outline, might serve,
it will be seen, & most excellent purpose for introducing the study of
vegetable growing. Here are some of its advantages for such study:

" It is an attractive home crop and a very important cash crop. It

# may be grown i the house, in & hotbed, cold frame, or greenhouse,
or in the open; among the earliest vegetables, among the latest and
for a continyous summer supply; or to keep the land busy as a com-
paui$1 or succession crop . in connection with other vegctables. It -
teaclfes the importance of abundant feeding and watering as funda-

mental to both quantity and quality’ It.naturally singles out for
study one of the most important elements of .plant food. Since in
connection with it the first labor is likely to be performed, the first
seeds, fertilizers and tools used, and the first product dispesed of to
the family for credit or to the public for cash, it is one of the best

' vegetables for initiating the keeping of records and accounts.

- It .wﬂl be seen that these outlines overla}y slightly at certain points.

The Wwise instructor will make a careful study.of suc overlapping in

- his butline making. He will find therein fruitful opportunities for .

- réviewing important elements of both principle andpractice. As

aids to similar reviewing, references will ‘be found tewt dpproved

- . textbooks used by the pupils in their ‘‘agricultural survey’’ instruc-

IRl R N N .

o Compary 14th sunual rwport, for 1900-10, of Mssmohsetts Bd. of Fd., pp. 218-3%; iiso, Kleventh -
Y oarbook of tha Nutious! Boclety for the Btudy of Edncation, pp. €990, - -~ ve at b oo o
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If, at first glance, it should be feared that the second-outline is tcb
full, it should be understood that no pupil is expected to look up
every reference under every question. F{!:rther, it.should be under-
stood that certain questions of agricultural science which a given
instructor intends to treat in connection with the growing of other
vegetables may, at. that instructor’s discretion, be omitted or.
touched upon but lightly in connection with lettuch. The effort here
is to show a good form of outline for use, not only by a whole class in
any given school or department but by all classes throughout the
entire vocational agricultural education service in Massachusetts.!

Matter suggested as desirable, particularly for the study of the
most capable pupil, under the heading ““Broader results, project-
study record diagram,” figure 3, Chapter II, has been dealt with in
the following ‘outlines in footnotes. Such questions as those in the
footnotes may be omitjed by all save the most exceptional pupils.

The first outline immediately follows: thesecond begins on page 62!

(1) Suggestive project-study outline— Kitchen gardensing.
Project: Kitchen gardening. ’ )
Ofject, Beate, and :m«sup'. of Projects.

Giuiding questions for ’ Guiding .
guestions for studying and understanding this project.
pnnnlngqt.hh project. . -
1. Shal;hy‘?t: grow Vege | (1) What are the sdvantagesof a good home garden?
s
12 187-188 81 825 132 56 18: 3-6, 8, 1t
2351 335 27110, 12-16 * 392 3, 490 403 117,
(2) Could you sell part or all of your product outaide the family?
O o . hd

............................................................. Bt it ettt et itreeieeeereeaee
2. Where ruhill Fou grow | (1) Where was the home garden last year?
M . A. Did the vegetables grow well in it?

B. Was it large enough to supply the-family or were such vegetables (Y]
winter squashes and potatoes grown as y@‘eld mpﬂ_ =

= (2) May it be deafrable to ¢ the location of 8 gnrden or of the place of
growing certain vegetables in an oid garden

A. What s “rotation " and its algnificance for vegetable growing?

C . 26113 " 3% - 276: 33-m
(3) Which way "mld the garden slope?
0 20t 7 N
(4) What'sold is best for & gacden?s o,

.. . 1318818 77 361 7-8 LI B
v 391 19, 211, 25-30, 27 2

asachusetts Bosrd of Education now hsa tn the handa of the ter s dulletin of aboat 116

i The
a 1} ) bnat
Elv'guou tne.n lmmgm:vw m?luxn Imuuetp:lor&ek ?lullﬂnlolz.-u,hwnm
Beans, Calery, - - Psmnips. ‘Rbubarb. x
, Beota, - gucunben. Pesa. AR Bpl:u:h.
Cabbeges. - - Melons. . Potatoss. & oorm,
Carrota. . Onions, Co Radishes.. . \atoes.
Othée bulletins are tn thn, contain tetldy outlines on frutt growing, poul keeping,
nr'he:mh‘edxy""u:d bz,‘pgx:g‘m‘:gwg;‘:h:igm&g(m& o m&fﬁ.‘ try ke o
'mammw«mw"nﬁm n ki 3 .ln‘rl';tg'
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MABSACHUBEITS HOME-PROJEOT PLAN.

Kitchen gardening—Oetitinued.. = L

Guiding questions for studying and understanding this project. &

3. What kinds shall you
grow?

4. What qmnutiu shall
you grow?

. . A

() May tie garden vegetables be part of s field crop? How? :d\'wmf
1: 188 ' - S

(6) Is protection from the wind important? Why?
392 14 ) :

(7) Is good drainage s necessity? Why? ’
14 189 81 91-; 1319 | 39126

(8)\ On the whole, what may be considered the best loratlon for a garden?

1: 188 B3 235 1112 451 13: 6 27120
- 391 12-14, 9], 492-4% ’
(9) Shall you grow vegetables 1‘mder glam?!
A. What m;: ‘;hotbeds" and ‘‘cold frames’’? Cost of comtrué!bn and

operation! R

- 8 |e-W 1148 13: 1315 . 281145,
391 355-3%6 CB761 4-T9 | 7471 20-253
8762 94-% )

B. 8hall you uss “cold frame"'?
C. Bhall you use e *“Botbed’?

3

{10) In view of theabove, where shall you grow your vegetables?

(1) 8hall you grow both
A. What are “bardy’

y and tender vegatables?
and “tander’’?

7863¢ 159 . - o
(2) What is a practical way of grouping vegetables by{;lr" cultivation re-
quirements? s

39: 196-200, 41
-2761 240-242, m', 3G1, 314, 329, 347, 356, 380, 392, 411, 423, 429 433
(3) What kinds are liked best by your {amily? ~
(4) What kind coud you sell best? . "
(8) What kinds or varisties, thersfore, shall you grow for
A.Family use?
2. Summer?
b. Winter? o k
B. Sale?

(1) 8hall you undertake to 1 our famil w(th all of tho vegetables
nesded for the enth.;ﬂ)r; 4 v e

A What Xindof vegotables wete used on the home table last year?
B. What quantity of each was required? .

C. .Wwere grown at homs and w\n.t were purchased?
D. whatwas the total veue of the vegetables used in the last 12
¢haby your tamily?

" E. shall vwkaloneorheoopaﬂbnwlthmoof ourhm
ml;‘w orﬂouowpup y 60

161910 G
to Twalfth Cendus? S831-196.

4

mmmm s}m iss 881941

ey
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Kitchen gardening—Continued. .

.

Guiding questions for
planning this project.

Gulding questious {or studying and understanding this project.

4. Whst quantities shall
you grow—Contd.

5. 8hall you ma our
gnrdé:t‘f P ¥

6. How and ‘when shall
youprepare yeur land?!

t 23

. s a . N
1What sre ‘motivos for fair and dquare trestment vl the land? 1: 100

(1) Bhall you undertake to suppl ‘your family with all of the vegetables
pesded for the ¢ntire yw—-({mdnucd.

F. How large waa thegardenlast year? S8ketch outline, give dimenxions,

and Sgure area. )
G. How large a gardeg, will supply & family of five or six?
113 454455 278: 31,3543

H. In view of the for 'olnﬁ):tudy, and assuming that a garden should be
cultivated carefully about iwice n wesk for4he family supply, how
an area shall you undertake to work?
(2)- 8hall you grow s surplus for sale?
A. What quantity conld be readily sold?
B. What would be the cost of marketing?

C. In view of the above, what ;Ll;anmv shal| iou try to produce for sals

and what land allowanoe shall you make®

(13 Advantages of, and matecials for making a garden plan?
251 8, 24-28, 42 #37321,8,25 2715 70924
75831 324 8788'61
A. What scale shall you l;t-!!f .
A What is ““drawing to scale'? ' o
B. Bhall you show the pointa of compass? Why?
878: 61 . ’
C. Wh-tch way shall the row's run—lengthwive or crosawise?
2763 3132 .
D. 8hall the rows ruh north and sopth?  Whyt'
95: 8-11 ! Y

E. Shall your plans show”such doubls cropping as yeu have decided upon?"'

8. What is “doable cropping"?

Wz 475489 ‘
. Inﬁ;mg‘eﬂ&? shall you put low-gnw.lng snd in what
G. Bhsll you obaerve strictly tbe rulas of  rotation” in locating you.r deep
and shallow rootsd plants?
H. What are some model kitchen garden plans® 0
111 8-9, 451454 138 7% 16z 2-24_
28 11-14 2712, B, %8 31: 2N o

© 2763 33,31, 99, 41
(1) 8hall you use stable mantre?

A. Value of stable manare in vn%n'hlo growing® Should it be weli rotted?
Apply when and how muoch? o -

B. How should stable manqre be stored and handied?®

) P s
(5P Shg;ldlt be't.h : o{ﬂnm:}l‘t:'gha s0il? Plowed orspaded u:tder.
18 97-100, 188 FEIRTS 1681 30:31, 3335 e
e XVII 2804,5,7,102 1 2703838
80 4142,49-50,492 © - ATLITT6 /B2 17Aat
_ 8161 5-32,06p. 16-20 . 8874 113181 :
8761 56-57 2 ¢

8\1@;57-&&: i
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’, Kitchen gardening—Continued .

jrm
Guiding questions for |

planning project.

Guiding questlom\fur studying and underaumdlng’th'n proioﬂ. .

6. How and when shall | (1) Shall you use stable manure—Conlinued. 0
(ou prepare )our

and—Continucd. 1. What will your manurecost? .
(2) Shall you use green manure? S ’
’ A.. that is "?gmcn manuring”? What are its advantages and disad:
antages
1t 100 288 16-17 . 30: 8-57
2793 349-370, esp. 349, 370 )
2851 171, 183, 185, 186, 188, 189, 191 87614550
() Shall you use compost?
A. What is “‘bumus™? What docs it do? . 0
82 95-90 281 4,7,8,01, 246, 247, 274, 299, 308
22 2781 25-28,31, 35, 67 )
2851 27,38, 41, 43, 44, 62,67 7323 108-109
7673 33, 38, 48, 51
1. What is “comwt"? Ilow made? . ’
253 l:, 18, 34, 61, 112, 113 152, 300 2813 21
2783 242,243 285: 171, 181 876: 1960
¢, What ls "-short" manure? Should stable munure be com posted?
248 XVIII 273 36-38 39t 4710 -
?70] 95-96

1. What will your compost cost?
(1) Rhall you use commercial fertillewer?

A. Most lands usually contain qumment qunnlillm of all save what ele-
ments of plant foud?

112 111
B. What is ‘‘commerctal fertiiizet '? 1ts uses and [ts sources? .

11 63-08 83 114-125, 131, 132, 408 13: 11-12

243 XX W1 f,32-35, 5871+ 32 Be6n

T. What may beconsidared an ““all-around " fertilizer,or a* basicmixture,”

k for vegetable growing? )
‘35133, 3761 101100 6331 207

a. Shall you usc a basle or sli-around mixturc? _ e
b. 1130, what wilt it cost? i _
D. Bhall you use commerciat fertilizers separately, oud not mixed?

g 8. Do certalo vogntablas prefor particuiar fertingers as, tdy e'mmpk‘
» boets, peas, fettuos, cnbbngu sud tomatoesf

83 116-128 - 283 146 26: 25
891 235, 250, 270, 312, 356, 411412, 458400 2761 359
4093 04 833: 277
b. What -mn you spend for commemld fertilizers?
() Mympmllmonywrvmtpble land? ...
A. What is the effect of lime upon the soll? "

o

ERIC

Aruitex: provided by Eric



o

ERIC

Aruitex: provided by Eric

OUTLINES FOR VEGETABLE GROWING. 61

Kitchen gardening—Continued. *

Continued,
i

9. Plant lrowd

ot T

i

10, Cultivats how? !

NV

Guiding questions for
planning l:m project,

_ - — A
. BhaH you use lime— | (1) Shall you usﬁlme on your vegetable land — (ontinued,

Guiding questions for studying ax\d understanding this project.

B. Effect upon the plant? I\ ‘
2791 302-304

C. 'When maost beneficisl?
2781305309 0

D. Tlow can you tell when lime is needed?
81126 25: 7 381 6546 2791 309-310

. 7821 08 7679509 7701 350 . .

E. When, in what forms, and how may lime he applied?
51 127128 278: 7 2701 302311, 314 .

F. W here shall you get your lime, and wht will it cost?

& Mow deeply and thor- | (1) Tt may be asumed that, in deciding the above questions as to plant foods
oughly shall you pul- and their a&:‘llm(lon, the dates and mnagner of plowing and harrow-
verize your vegetable ing have n in part determined. Uther. questions, however,
30il? remain lo be answered. -

(2) What is tixe relation of a thoroughly pulverizel seed l’x\dot(? quick germina-
ton and rapid growth? Best tools to use? Best methods of using them?

11 74-76.&-87. 96.190 11z /7-114 )

131 9-10,15,21-22 24: XIX ° 251 3542
3912640 276: 155 278: 91-130

2793 300-192 2852 90-92,156-158 7671 07-72
3701 56 8761 77-7R. RE-89

Al “’!mt tools shall you use?!

8. What have you now? L{nke a list.

h. What must you buy? Mokes list. ct
© ., B. What will be your expense for theso tools?

(1) What are the relative advantages of planting by hand, and witha planter
or seed sower? B

11: 117 161 94 . R4r xiif, xiv, xjx-xx
R5: 54 381 135,137 2761 15164
" A. shall you use a planter or sced sower?
B. What will it cost you? \‘

. . A . .
(1) What is the mlntlo'n of “‘clean culturo’ and preservation of a thin “earth
muich” to %uamlgrmd quantity of vegetables? And shall you uss

. horse or band too
’ § 111 95-96,101-107 }3ra 7 161 96109
251 31-32,35-97,38. 271 18, 53-88, 157-150 0
'y 38 358 2761 30 8331 112-113 8741 76-81 .
e : A, Are woeds ever beneficial? What are woeds® .Are there not botter
*cover crops]’'? D .
409 88 768: 71-13 R
g B. 8hould cars be exarcised in weeding and cultivating?
~ R8s 37138 oo :
(2) What tools shall you use for cultivating? . N .
_ *|.(3) What Wil thess tools cost? i . ’
_ "7t 4 Compdre 981 32,38,87 ° LT
o &gad 1W!ntdquﬁovynboﬁ;the_hkmgndhmplww,'Gl'a-n_l COASIN-R s bl
5 .-':.‘1' .;'\"\'Z‘v '.:» ~-"._'.’v'" . o N B0 e RS B BT DRS
LS
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Kilchen gardening—Continued. ~

. 4
gm ‘lxlzt}‘;:;e((?r g ’ Guiding questions fur studing and.undérstanding $his project. - -
Pl

11, How gather, care for, | (1) The questions as to tools, receptacles, etc., roquirod for gathering a;ld dis-
and dispose of prod- pmm of the garden vegetables can be botter answered after the Indi-
uel? vidual varielios to be grown have been studied, '

*(2) What means of storage have you, or shall you provide? !

111 158-161, 475 25: 113119 393 193-195
2741 141,142,146, 147 149 27681 214, 24-25
7538 162-163 707: 31-33,48-79, K0, K1, k6, 87, 109

{3} What a;lasmnmhlp principles as to sitractivencss of person and products,
advertising, etc., shall you put Into practice in selling your surplus?

51 380383 39: 162-192 2763 214-224

7531 327-3: 7613 154160 '

. R50: 33,35, 41,42, 69, 72, 74, 77, 79, 87, 88, 02

12, What accounts shalt (i) What are g{:per elements of cost and the- best methods of accmm'ting in

you keep of your veogetable prodyction?
gardening project? * o
51 390-3%3 391 162-163 2761 214224
. 4053 1000138, 130144, 143-197 4923 1-21, 2211, 82-100
"\ 7531327328 7611 154160 782: 157,159

(2) What account with your family shall you keep? «
4921 143-152 ’

o—_— e N

' What do you know ahout the canning and preserving of vegetables? 271: 157-177.

(2) Suggestive project study outline— Lettuce growing. .
Project: Kitchen gardening. " o . :
Subproject: Lettuce growing.

gmﬁzgﬁz’}ég' .(luldlng questions for studying snd understanding this project.
1. Plant where? [¢)) Wh:’]‘vﬁ-‘;“: sou seen good lettuce growing? bl whom may ybu 808k
. = 9 a1 : ' } _
A. Le:er:‘g; l;?lmcm;ml cultul.'nl class, aud what aro the soll mqijlr& '
3 : 2765 241 . . ' -
) ! . B. What solt s best for let!m/
" ) 393 286 2761 350, 336-9% Rrarie .
A C. At whatspotare 'yo'uuollcondltlons i)eqt for lettuce? How best?
- 8741 B4-65 - '
(2) Bhall you grow lettuce in more than one part of the garden? 3 .
A. Whatia ocompenfon cropping? _
. .- 3_9‘ 3.574_53, 477, 473, 498, 482, 488 27:: 358
b‘ ) 7473 287 s .o
. '+ B. What ts succession cropplng? .
. TR T T TR 313 22-23 2711 105
. 2761358350 © . 8531 191-192°3%0° - BY6: 119

ib and importance of lettnde? 115483 . 881149 - 3B: 361 991381 - ¢ 3761
Orgohnlultu res and classifications? 26: 223 imw&'s 886:82—&
n_r;mhnuxgmmumpmr 833 80331 - L . e,

\ Qs B oo St
R b o :
3 A %
pol A
% TR
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Leuuce growing—C ontmued

2o =,

Guiding «k uestions for !
I

plxmnm his project. Guldlng questions for studying and um|emtanding this project.

1. I"lant where— Condd. (2) Shall you grow lettuce in more than one part of the gurden — Continued.
i C. Inview of the above references, what combinations might ¥ ou make?
“D. What combinations shall you thake?
3) Where shall you start your plants®
AL in the house?
1: {oa 25: 6344, 14 28: 47 285: 51
767 22 L¥{iH VJ—W.IITJ

B. Under glass??

[ 3
8. What ix u cold-frame”  \ hothed?
R ERRARTRAN 11: 43 28: 145 302 355-354
376: 44-70 T47: 200-253 R76: 04-96
o

C. How much titte may be gained by starting plants indoors or under
glasy?

|
I
i
1
. .
= | 23: 51-52 31z 113 39: 33 276: 4
{ (4) How large an aren needed? *

|

|

AL Inthe garden? ~

; a. 'lants peracre™
’ A81: 329
: h. lfow m lrvé thinnings be used' Relatioas of such use to n.m
. i requ
112 483 243 152 383 144 By sl
2761 3% B76: 91

c. Your estimate of area needed?

B. Undee glass? :
a. What fsn “sash?
276: 44
h. What iva ‘'frame*'®
2786 40
. Number of lettace.plants per sash? ~
:_ll: 1311 . 276 44
| d. Your estimate of space needed under glaw?

3. Plant what? ) What varleties have you seen or eaten” ) )
(2) W hat variety is best liked i))' the family? . o

(3) What variety sells best where yout might sell your surplus? ,
(4) Te there a hetter all-ronnd variety than Black Sbeded Tennls Ball* Why?

1 261 50, 130, 131, 1441343, 147
. : 260052 . g12 24,3, 30 351354 A
3761 33 2091 557-559 8761 110 -

| (8) What s yy estimate of the qlllnlil): of seed neéded?
i > . . . .
. ) l 114 261 4 301 485

Frseeseteraiaiene L Ceernrereans -

' What do khow of experirmental lettuce grow d its. Bmducmu under glass hy muket
sudmmr Imu-m p:)d aa.p" 22 gr 3550

per aire an 318 39 o o 92
hat m some enlmata of g riumber o}-m_(uhm of lettuce? 276s 301, . .

« q

v A ek
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64 THE MASSACHUSETTS HOME-PROJECT PLAN. '

Lettce growing—Continued.

Guiding questions for
planning this project.

3. Piant when?

4, Bead, Pt when and
where

I What ds & sead? 2791 381 Why ia lettuce called an “annual”?t 31333
soed ta produced where? 303 358, Isdhanging

Quiding qixealiorm for studying and understanding this project.

(1) What is a “planting table'?
28: 327-334, esp. 331

2742 106
(2) How long does {t take lettuce to mature for table y1ae?
T 25149 31: 33,113

(3) How early and hod late may lettuce be planted?
28: 144, 146, 149 26: 223-225 .
332 113-114 391 337-38

(4) Siwouid supply be sought for hot months?
1: 191 113 484 283 147-148 39: 354
2761 337-350 ' -

31: 21-22

(3) What is “pricking out”” and how i it done?
" 24: xxiloxxt 25 145146 876: 94

(6) Docs transplanting aid heading? '

J1: 114
(1) 8hall you use home-grown or purchased seed ?? -
(2) Shall you grow }our own seed for next year? . . B

26: 51° 276: 165-168 202179

A. Pound of seed Imh how many plants?
301 335

B. What s the appearance of lettuce seed as to sfze, shape, surface, ninl
color or colors? . .

253 149 38: 361
(3) Shall you get your seed early and test it?
281 52-53

A. What 1s the relation of a high-sprouting test to high vegatative power?
2783 149-154, esp. 151. .

B. What conditions are required for sprouting seeds?
2851 70-75 ‘

(‘ Ts Isttuce seed naturally strong or weak?

a. How shall you make a test for percentage of germination?

11 20-B1 81 49,51 3131 25-27 2711 220
cI8: 20 876: 87-88
b. Msake the test for strength, using lettuce seed instéad of corn, and
otherwise following dﬁmtlom\ glven in reference. o
288: 81-82 '
¢ D liow shall you test your lemx;e seed for percentags of impuritiss?
815152 876188 o,
E. What {s “longevity * of seeds, and how does lettuce ssed compare with
: other seeds in longevity?
83 405 ‘8763 138

38¢%1. Mostof
seod cver an advantage? 3791 344-380.

. - =

ey 4
e y R Bt S e e e
b et S SR e i F i o i Bt 2




P OUTLINES FOR VEGETABLE GROWING, 65 -

. . /

io‘ Lettuce growing—'ontinued. o O ;&
R Y,
Guiding ngg”w’:' Guiding questions for study g umfumler:z:nmlln.g lph project,

planning

4 Serd, get when and | (3) Shall you get your seed oarl$ und test it —Cuatinued.

where — Condirued,
. F. Bunew and old seeds look alike?

25: 4 279: 3 .
G. T3 large seed better than smali® ’ s
51 53-34 202 3%y 8768 226-22:. ‘
H. How may large e sepurated from small? _—

252 44 . /
I What is the cheapest sewl? ? .
52 52-33
(4) Where can you get the highest grade lettuce seed ?
(9) When can it be had?
(8) Mt what cost? o
Ferulize, with what, | (1) Ha your garden heon heavily hln‘iliwl with stuble manure?
when, and how? .
AL What i heavy matiring for o carden?
aes 1749
B How many cords of maitre 1o0T acTe Iy e tised for I»nu(';z.’
T25: 149-146 31: 113 M
€. Has your manaring been stfficient for your lettuce?

(2} Shull you nee » mixture of commmercinl fertilizers for yonr garden?
B ]

“ A WhHat ey Inwie mixture ™" for \n'g?lullle growing? &
276: 14-ug " eam: o6d
B. How apply? 4 “'\,‘-
A9 59-65 2853 15
) (3) What specfal kind of commereinl lerl.‘llizer gives the quickest and lect
. growth of lettuce? What nre theisources of it an symbol for it
S 8: 116173 25¢ 148 26: 225 392 336
. 276: 339 - 83 277 .
A, Whot T the relation of the quality of l.h;lmce to rapid and continuous
growth? o ) .
2762 106 202: 178 '
O B. How, when, and atachal rate ;nny nitrate of soda he &'Ifl‘l}" apptiet?
" © 251 140147 20z 2728 3tz 7 - 38 -6l :
i .
202 138 100 57 ‘ _ ™ 3
C. How do plants fead? Y . ’ ‘ N
11 96, 105, 107 51 6467 288: 15-20
7501 16-17 708 1:2-68 o

D. Why is a fertilizer whk-'h is readlly soluble ** quick neling**?

! What are other seed tests which may e made? 787: 22-211. R
" * What testa «r experiments have yoi marle for not ing the presence of nitrogen and its action? What

€N you say of its sources and itarelations to plents? 1t 79-80, 9%, 100 at 60, 61,63,97, 113, 116,119,
121,122, 138, 138, 139, 140, 141 98t 2)0-248 409¢ 10,11, 2, 37, 43, 49, &7, 92, 97, 90, 105, 10,
: ;’l(ﬁ, 170, l'::;bgbﬁllz%mﬁ, 217 4101 20-30, 179-184 W39 747 24,34, 35,37, 340 761
t 207, .
2 What can you say about the nature and growth of roots? 2081 39, 41, 45, 49, L, 60, 81, 63, 77, K2, 160,
161, 167, 247,447 7881 62-66. N ¢ "
20489°—14—35 T

N
-

o ey
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Guliding questions for
planning this project.

MASSACHUSETTE nomc-pnonc'x} PLAN,

. q I
Lettuce growing—Continued. \

-~

tiulding yuestions for stud ying and undepstanding this project.

5. Fertilize, with what,
when, and how— Con.

’

<6. Shall you uso 1ime?

4 :

7. I'repmre ound  for
soed with what and
Low thoroughly?

5

b

N

. 'lant how?

(4) 1f your lettuce area is smull, may liquld madure be usod to advantage?
A. How pmpare it? How control Its ““stretgth?" Tsita plant food or a
“ plant toujc? "’ i N B

248 xix ! 28: 101-102, to4 39: 61 876: 104
() When shall you get your plant food supplics?
(n; Whut will bo the cost of your lettuce fertitizor?

Compare 252 33 - '
(1) 1s your {und quick?
.\t Whon is land “ quick?”

276: 85

R.RHow may lime aid qulckness?

6: 96 2863 119, 200 R76: 230
(2) Bhould lime be used in vegetable growing? How findout?
Ssi% - 2537 891 G 2792 310
782: 98 767: 9519 770! 46-50

(1) 1s lettuce sensitive 1o soid ucidity?

8: 120
(1). When und in what forms may line be applied?

52 127-128 278: 70 ‘27!)! Zﬂr_.'dl‘l, 314
(3) What will S‘our liane cost, * o

(1) What is the relation of a thoroughly pulverized sood bed to germination
und growth?  Best tools touse?  Cost?  Boat tnothod of using then™

1z 7470, 83-87, 9, 190 11: 87-11%

18: 9-10, 15, 21-22 24: xix 252 35-12

391 240 2761 155 2783 91-122

2701 300-392 2881 90-92, 156-15% 767 6i-32
7701 36 876: 77-78, 88 -

"

(2) Keep mcumto rocord of cost or prepuring ground, including proper firo-
portion of ariginal plowing and harrewing.

(1) 8hall you plant by hand or with a soed sower?
113 117 161 97 . 24: xix-xx 39z 147
2763 163164

A, How I3 a soed sower sot for lettuce sced?
I3..How is lettuco seed planted by hand?
28: 5+55 3901 135 !
(2) 8hall you soak S’Our seed?
391 114

(3) Shall your rows be struight? :

. 281 36

! What do you know abeut the history and kinds of tiliage tools? - 51 83-84 282: 3132 271: 81,

"

/
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Lettuce growing—Continued

Guiditg yuestions for

phanuing s project tinnting questions for studying and understunding this project.

8. 'Lt how -(‘unliuurd.l (1) Plant how deep, and how ur apart between rows aml bergeen plants?
To whut ¢xtent should size of sed, time of your, wealler, and soil
comlitions control depth und distunces?

1: 190 118 117-18 13: 47
P R 554, 327, 331 B1: 113 391 133134, 357
285: 81 747 254 7531 159 8741 w-93

() Keep itemized record of cost of planting.

9. l'l:ili\‘.lh\ how? (1) Shadl you cultivate your lettuco :Nilh hoth horse and hatd 1ools?
113 95-06, 101-107 16: 96-103 258 347 ’
271 18, 52-36, 157-139 391 338 2762 W0
8338 12-113 8763 76-81

| .
| Kuep itenes of cost of cultivation.
W. ~hall yoir water?? !

S0 Whan s tfree” walter? How far from tho surfaues is the SHree-water
level i your Jettuco ground?

2852 149 2801 4546 683: 2y

(2 What s “capmllury  water? Perform at Lenst vnn cxpeniment for obgerve
Bo

4 ing tho woyementt of “capilbury water.
23 M- A .
] 285: 41, Fig. 24; 45, Fig. 20, Flg. 27, 1950, Fig. N :
i 288 41 g8tz 40 7400 14 7622 X0-N
P8 What b < film” water.  How much film surface shotldl a cubic fuot of
| clay loam particles have?
‘ R Y] 2882 50-32 289; 22-24 581: 45
; 683: 30 . 7472 W12 62 T
: (1) Where does ull water come from?
i -3l .
* ; (5) What u.-u-.‘d s 2 plunt make of wute}. and how does it take it from the
. | . :Mrfonu ap ¢xperiment tor. olweerving the process of -+ osmo-
&3 6467, T8 . 283: Wy 2803 42-43 283 i
. . 752: 17-21 768: 16-tu, TV aean o
) (6) What ‘f'. fh:— wmprmli_\'l: \\'u(er-uiw(!-mg poser ol dferent suils, ill(-lud;' '
I ing a gowl quallty of ganlen wil? .o .
s | RW3: 45, Fig. 25 )
(7) What yuantities of water do JitTerent phatos requane for netaring their
cropg? . o
&2 92-63, 67 2808; 40 R .
(8) Does lettuce require much or Httle watet for the quichest nrul iest growth?
B4 au: 258 C
;‘ (¥) What is tnemnit by “‘watering with the hoe '?
N 3 X3-86 281 55-58 . 87“—3 102103
- (10) Under what condltions, if ut all, Is it advissble 1o water witer sowing
| L Jettuce seed? R a .
! 251 50 . T
ségt'lgtl;::r\has water played in soll formation? 280: 7-15 \mnx =14 683; 1, 11,15

* What are * hlasmolssis” and “"_wﬂtlug " oflgttuce? ' 781 89,60, 81,

Uq o\ . . \
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Lettuce growing-—Coutiniied.

N
Guiding questions for
planning this project,

1. Bl you water— ton.
P

}.

11. Protect from what
rlant enemiens, and
ow?

. . . -
12, How harvest, dispose
of product, and hal-

Guiding questions for s tudying and understding this project .

(11) Why *‘never sprinkle””? When, how,and i what qunntities should wiier

be applfed?
1: 190-10] 113 100 13: 248
282 41, 104-107 31:144 H876: Jy

(12) Keep acoount of cost in time aud equipment for watering.
(1) What eneiies aftack the Jettuce plant?
A. Indoors or under glass? ‘. .

B. I the open?

24:123 252 71-72,149 262226 B0:3
39 356, 368 274 273, 322 LTG 5 C
2023 179-180 768: 102 8762 11y

@) Which need you fear?
(3) What prutection against flen-heetle?
253 T1-72
(4) Mice?
39: 156
(5 Cut-wormsy o .
252 73,76 26: 3 ABN: AT _
(6) Keep acoount of ex]:ense. for protection in time nnd matertals,

{1) For family use? Credit receivel al market prif'c','

ance the lettuce oc- 112 483 13245 24: 153 263 24-22
count?!t | ' - .
© 391 357
- " (%) Foreale? Blanched? SN
9. 113 484 302 352,08
) ) \\‘lnr:}.ogyrrlnciplao( mlamnn;i'rlp and accounting shall yvou put into pries
‘ Gt 380-383 39: 162, 163
Y 270 20434 ‘4651 100-138, 139, 144, 145-197
4923 1-21, 22-41, 83-100, 143-152 .
783: 37x8 761: 154160 782: 167,150 )
i 0 '850: a3, 35, 41, 42, 60, 72, 1, 77, 70, 87, 88, 92
| * (4) Shall vou keep' b separute lettuce sccount, or include outloy and receipts
. .: . 14 the uccount of lzw kitchen-gardening project as a whole? |
,—l'“‘l’lguw u; le_t“tucer !m;ia:ln susttractive and whol;some djet? Vo2 117—143.182_— _8_74_
. < :
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_ Chapter IV. . A !
AGRICULTURAL PROJECT STUDY BIBLIOGRAPHY.:

CAPPROVED FOR MASSACHUSETIS VOCATIONAL AGRICUETURAL SCHOOLS
AND*DEPARTMENTS, ‘ :

The Massachusetts plan of voentional agricultural education of
secondary grade depends for its best success upon the constant. use,
under the guidance of the instrultors, of current agricultural papors |
and periodicals.” It depends, also, upon the constant use of solected

In selecting the titles which appear in_this chapter the advico of
practical farmers and of experienced agricultural instructors hag
heen sought and has been vy generously given.  Final responsibil-
ity, howoever, for the titles ifeluded rests with the writer. Text ande
¢ veference materials linve  bhhon earefully exumined. Notsa little
matertal hus been rejected ‘s unsuitable for the purpose in hand.
The lists are intended to bellusteative, not all-inclusive.

1. AGRICULTURAL PAPERS AND PERIODICALS.

Each Massachusetts voeational agricultural library should regularly
‘receive the current’agricultural literature. The pupils should. more- -
over, e encouraged to subscribe for those publications which promise.

cenerally be secured where several persons subscribe together.

I order to plavertheir literature regularly beforo the entire school
or department, the publishers may be willing to send the literature
sratis to the school or-department ibraries. This privilege shonld
“iumediately B requested. ! . : .

I library copies can not he secured gratis, they should be had
by subseriptions puid annually from the maintenance funds of the
school or department. ~ . - o

2. FREE BULLETINS, CIRCULARS, AND REPORTS.

(1) The United States Bureau of Education is closely following
the developmont of vocational agricultutal education of secondary
grade. It has published much‘ua;\h‘l):na'mrial, including Bulletir
No. 481, a ““Bibliography of Edtication in Agriculture and Home
Ecenomics.”, The agricultural instructors should apply on behalf
of tivir school or department libraries for such of the free publi‘fn-

Mussuchusetts Board of Education.

2

U ~in

24 S RN b

! This chapier reproduces witl some Rdditivas materiuls first published us Bulletin, No. 6, 1012, by the
B 2

text, exerciso, and roferepce baoks, bullotins, circulars, and reports. .

. tehe most useful in their individual home work.. Club mtes may -
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% > “Dumm are pm for tbo mmmct uupensive, un'puonud hbot-vlng devioes for poﬁl
A ey de fesding and wan( foes, pedigres :molmm‘
4} ﬁ‘ devie-, nhlpplu p‘ch?l , C00pa sormmdmm inf :gop, LY M s

tions of the bureau as bear upon, \Ocatxonal agrlcultural training in
secondary schools.
Apphcatlons should be addressed to the Umtod States Com-

* missionér of Education, Washington, D. C.

(2) The United States Department of Agnculture issues many -
agricultural bulletins, circulars, and reports. Certain of these have
directly to do with Massachusetts farming problems. Others deal
with “problems in othgr St,utes, where the agricultural conditions
closely approximate those it this State. ‘

Access to this literature nearly up to date may be had by applv-

. -ing to the Division of Publications- of the United States Depart-

ment -of Agriculture, Washiggton, D. C., for Circular 19, entitled
“Publications of the Department of Agriculture classified for the
Use of Teachers.” * THis was issued under date of Janvary 27, 1912,
Access to later literature may be had by requesting that the ‘‘Monthly
List of Publications’’ be sent the library o ?th&sehoo} or department. -
Each agricultural instructor should apply for, and use, both Circula.r

"19°and the regular issues of the ‘' Monthly List.”

Literature mmtmned by Circular 19 and the ‘\Ionthly List”
may usually be Liad free by -applying for it to the Secretnry of Agr)-
culture, or to the Senator ot Representative of the disgrict’in \\hl(h
the applicant works or resides.

(3) The Agncultural Experiment Stations also issue hterature of

. value to progressne farmers, and therefore of value in the prbject

method of trauung In Connecticut and in New York there  uare

-+ two such stations; in every State thero is at least one. O

All of the. New England and New York stations have kindly con-
sented to put our Vecational agricultural school amd department
libraries on their mailing lists. The literature they send shoald”
be-carefully filed. Occasionally literature from’ the stations in other
States may directly bear ypon the prodictive projects undertaken
by our boys. A sharp lookog should be kept for such literature.!

Such a lookout may be kept by means of the “Card Index of
Expenment Station Lliterature,” pHicK sz blished by the United-
States Depurtment ‘of Agriculture. More than 30,000 cards have
already been Jrinted.?  Each-agricultural school and departmeént-

. 1 Each State *ould of course, develop lisls atroference materlals spectally sul(ed to Ifs ewn necds and
_ available sources ®f.information. . s Al

1In order to show the emct nature of the clewa 1 station llterntum, pertinens in one respect or nnother
to M h ‘hmlng, Joct wh}chthhcudlndexﬂords thembmmmronlmunuhhem

Index Card 81806. L B
“Poultzy app! labor-saving.”"~J. E. Rive and C. A. Rogars. « - 3
"N’w‘!’wl C\radlE-L No, m, " Nor., 1910 pp n...‘.'....n.,.:........-...".....'...' ....... Teerien e H

.

llvﬂﬁ kﬂhnpth

—
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library should endeavor to secure a partial set of these index cards.
Since many of the bulletins referred to on the earlier cards are now out
of print, it probably will be best {0 start the subscription at card |
31500. The number of .the sets at present is limited, but now and |
then a former subscriber relinquishes his rights, and a subscription
may be alJowed a school or department. - ) pullly -
Subscriptions for divisions ef this index, suchias all cards desling
with ““Poultry,” “Fruit,” and the like, "cost $3 per thousand cards;
with $1.25 additional, at the outset,. for colored division cards to be
used in arranging and readily consulting the index. Divisions may
be subscribed for until full_sets become available. The Office of
Experiment Stations of the United States Department of Agriculture
will receive the subscriptions for both sets and divisions. =
A key to the index, containing the system of classification, is sent
on application. . )
" Make payments in.advance by United States postal order in favor
of A. Zappone, disbursing officer, and forward in envelopes addressed
to the Director of the. Oftice of Experiment Stations, Washington,
D. C. o g

Footnotc— Continued. ;
Index Card 31810,

| "MUK pals. covared, tasts."—H. A. Harding, ). K. Witson, and G. A. Smith,
| “New York State Bul. No. 35, Dec., 1910, pp. 8i-3%1, pia. §....
| -

‘A report of iments to determine the effect on the content of using improved mflk pails.
More than on&m’t.;e infection t hat milk regeives during t process can be preveated b

ofa covered pail. Buch a pail, less than 12 inches and provided with an elliptical opening 7 by §
inchea, i8 practically as convenient for milk as the o Such a cover can be piaced on an open’
pall by gny tinsmith at very little expense. Thisfuﬂ is pensive, durable, easily cleaned, and one
of the most efficient in keeping bacteria out of.milk. ‘'

—— = P a— —— — —_— ————— I

Index Card 31804° - .

“Vegetable garden.”—W. 4. Wicks. .
2 “Idsho Bul. No. 69, Aug., 1810, pp. 49, figs. 10, dgma. £ :

‘‘The record for two years is given of 8 one-halfacre vogetable garden esublhhﬁm the of
1908 on tha horticultural gmuns.s of the 1daho station.  The value of the products i3 1908 W:lm smn‘.m
withnet profits of $57.41; in 1909 998.38, with pet profits of $70.22. The conclusion is thaf
by judicious arrangement of the gardens continvous supply of vegetables may be secured through.
out the season, A plan i3 given of a farmer’s vegetable garden, together with cultural suggestions on

*farm garden crops and recommencied varieties.' _ : . .

Indes Card 3143, - ; : N .
- A -
“Foeding experiments with pigs.”—A. L. Stabler. ) A
“ Maryland Bul. No. 150, Jan., 1911, pp. 83120, fy. 1. ... ... Fhoconoonto oo y

.

. “Pigs fod Wlage made faster gains than those fed ground fodder mixed with their eed. Young pigs
i °mndo‘gnarplmonmm nndmmnl oom . n&
w&hmh?l‘hz‘%? Wﬁﬁwunm olapnno(mlddlhmn mmﬂ
or g : .
ing of shelled corn, w tmlddlm%ud&m . Boft coal in unlimited. uantities semed . un-
| harmful for [¥" [ ! a&t

(
[}
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(4) Massachusetts Agricultural Experiment Station literature, of
course, is covered by the card index abpve described. In order that
" there may be no delay, however, in securing such of its publications
as’ may be needed at once, the followmg list of those now available
is given: e . *
Bulletins and their numbers—
83. Glossary of fodder terms.
76. The imported elm-leaf beetle.

115. Cranberry insects.
128. Fungicides, insecticides, and spraying directions,

125. Shade trees. ‘ - |
133. Green crops for summer soiling. . o

134. The hay crop. T~ . -

137. The rational use of lime. Also, the Distribulion" “Cumposition and cost of lime,

138. Tomato diseases. b 5

139. Inspection of commercial feedstuffs (Oowber 1911).

140. Inspection of commercial femhzers (Dec r, 1911).
"Pochnical bulletins— .

2, The graft union.

8. The blossom end rot of tomatoes.

Circulars—

20. The use of lime in Massachusetts agn(.ulture

22, Poultry manures, their treatment and use.

26. Fertilizers for potatoes.
¢ 22. Seeding mowings. : s

29. Chemical anhlysis of soils.

Applications for these and future publicaiions of like char&cter
should be addressed to the Pirector of the Massa.chusens Agricul-
tural Expériment Station, Amherst, Mass.

(S) “Facts for farmers,” issued monthly by the Extension Service
of Massachusetts AgncuTtural College, is a live leaflet on timely
topics whieh bear directly upon Massachusetts farming from season -
toseason. A full file of these leaflets should be preserved forreference

. in each agricultural school and department hbrary Members of the
~ + agricultural olasses, gr their fathers, may receive copies: for their
_ individual files by askmg that their names be pat'on the Extenamn
Service mailing 1ist.

- Apghcatnons should be addmod to W. D, Hurd, Dlreotor of the
E»- . Extension Semae, Amherst, Mass. = . 3 !

*-(6) The Massachusetts Board of Agricufture pubhshes a.gncul-
tural bulletins and reports, a complete file of which, beginning,-say, - ..
¥ “January, 1910, should be at hand for reference.” In addition to the
"apnual ‘volumes, the board of sgriculture has printed such’ special
;- billetin’ as the ‘fo‘llowmg 1, Poultry Culture. 2. Orcharding. 3.
.Grasses and. For&ge Gmp'o ‘4 Small ant.s ana Berries. & Vege—

e table Growing:. .5 ’ i
. Appimwgm& ppbhuﬁém should&e .ddreased to” the Btate :
&nml of Agnuultura, Bt«ste%Ho,giq*wBos ‘Maﬁh Cop ied ey be - v

LN R \k AR
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“had not only by the libraries, but also by individual sgricultural
students. . : ' '
(7) The State forester’s work closely concerns all farmers who are
confronting the problems of protection against brown-tail ang gypsy"
moth depredations, of protection against forest fires, and of economi-

. cully cropping their wood or timber lots, and of dispesing of lumber to

their best advantage. Each agricultural school and department.
should keep a complete file of the State forester’s publications. Most

of these publications are fully illustrated and may be had by both the

libraries and the individual agricultural students.
Following are some of the publications now available:

1. Forest trees of Massachusetts: How you may know them. A potket manual.
3. Massachusetts wood-usipg industries.
4. The evergreens. Methods of study in public schools.

5. Reforestation in Massachusetta. !
i. How and when to collect white pine seed. . C

7. Forest mensuration of the white pine. How® to estimate standing timber.
'S, How {0 make improvement thinnings. ' :

10. Forest fire-fighting equipment in our {owns. .

11, Gypsy and brown-tail moths. 7

11, Colored platey of the gypsy and brown-tail moths and calosoma beetle.
- The chestnut bark disease.

Applications¥or these and future publicatjons should be a(ldrt)‘ssed
to the State Forester, 6 Beacon Street, Boston, Mass,

3. TEXT; EXERCISE, AND REFERENCE BOOKS, BULLETINS, CIRCULARS,
. ) , AND REPORTS.

Copies of the books, bulletins, circulars, and reports hereafter listed
Efe on file in the agricultural library of the Massachusetts Board of
ducatioh, where they may be examined by school officers. Where
vocational agricultural school 4nd department work is started Yertain
copies should be provided at the outset. These art necessary parts
" of an approved equipment for the present year.” Others may be
added in succeeding gears, until an adequate Working library has been
established.! : - . .
-~ (1) Instructor’s aid necessary.—It is, of course, understood: that.
the fallowing lists are for the convenience of the several instructers,
and for use by classes, with the help, step'by step, of these instruetors.
- Reference materials, therefore, suited- te minds of different grades of
maturity have been included. Some have bedlr succéssfuly uged'in
elementary schools; others, by gegondaty schools, and even by college
olasses. . The instructor’s intimate knowledge of the needs and mental
capabilities of his individual boys will determine i assignment of
both laboratory exeroises ‘and reading matter. :
Tt 007 War, < Syimit ot A e o 1,8
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o added where prices are marked “net.” For example, ‘‘ The Country-

- net; by mail, $1.34.” Discounts from prices not marked ‘‘net”

*  (5) Reference numbers.—The Arabic numbers at ihe left of the

- of the books, on the fronts of the pamphlet cases in which bulletins

" have libraries and systems of numbering, thess special numbers may
o ! . . f . .

" in Chspter I1I the following entries are referred’ tosby num r, not -

7 ‘THE MASSAOHUSETTS HOME-PEOJROT PLAN. 4

5 (2) Lists subject to revision.—It is to be expected that from time.
to time additions to these lists will meed to be made. Suggestions ag
to usable additions are earnestly solicited. The instructorsare espe-
cially requested to report which of the entries here included prove
best suited to their different classes. The most competent revision
of these lists will thus be assured. ’ .

(3) Prices and estimates.—Postage or express charges.must be

life Movement,” by Prof. L. H. Bailey, is listed as followsy ““$1.25

may usually be expected. - - . ) -

(4) Student purchases.—Prof. L. H. Bailey, in addressing winter
short-course students at the Cornell Agricultural College, is reported -
to have said that he hoped, if they took nothing else:- home, they
would take home with theni ten or twelve dollars’ worth of goud
books dealing with the brafches of practical ggricultural production
- which they oxpected to follow. A similar-hope might well be ex-

pressed on behalf of therboys who seek vocational agricultural school

training such as that described in this bulletin. '
Fortunately a few most excellent bogks for home guidance in

profitable farm work are'now to be had at moderate cost. The

agricultural instructors may properly enough seek to stimulate the

boys in their classes to purchase ope er more such books every yeur. .

Wise guidance may bo given by *3bserving which books actually

prove to be most useful .to the individual boys in carrying out their

particular home farm projects. ) ,

. " Publishers will undoubtedly be very willing to allow the boys
thelr most favorablé school discounts, especially if orders are for-
warded thréugh the school purchasing agent.

{

“

r'd

entries are for convenience in referring to materials found in this .
bibliography.! - : : o
A.. Library arrangeinent.—1f these numbers are put on the backs .

are filed and on the shelves where ‘sets of reports are “kept, it, will

not be necessary to consult thesq-printed lists in using the agricultural .°
. library.” The student or instructor may go directly to the ‘materials

themselves, on the library shelves. " In cases where schools glready‘_

do'added. - . . -
~ B..Project outlines.—In the outlines for project instructiop found

) Mitm{ar use of sumbers for redy reference has tieen made in "h_b.ont.&y 'Eml.q fn Farm’ Mia-
apement,’ by Warren and 3 R A G e o .

= 4
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" by title.t The mstructors in their future outline making may also

find it most convenient to use these numbers This will save both
time and space.

C. Library card mdexés —At the pleasure of the school officérs,
card indexes by authors and by titles may be made. The author

index may then -be arranged alphabetically®hy names; and the title -

index may be alphabetically arranged by subjéets, such as “Dairy-
ing,” “Vegetable Growing,”" and “Fruit Growing.” In such a case,
tlxe books, bulletins, and reports themselves would remajin in the
numerical order here adupted arfd each card would bear the number
assigned the particular title in these lists.. Any book, for example,
could thus be found instantly; and, after use, could be returned to its
proper place by simply lookmg ai its number. =

D. Future entries—Gaps in the numbering have been left for
the pnsslble uddition of future entries. Missing numbers, however,
will occasion no confusion. The sxmple numerital order may deter-
mine the arrangement, even though now and then a gap may appear
between entries. - After the vacant, numbers have all been assigned,
still further additions may be made at will by aid of pomts Next
entry numbers may then be written, for exampie, as follows: 4.1,4/2,
ete., or 9.1, 9.2, etc., or 49.1, 49.2, 49. 3rete.

(6) Reference letters.—The letters following the tltles " refer to
the (orrespondmg letters at the left of the namés of the publishers of
the respective entries. Needléess repetition of €he full names and

_ addresses of publishers is thus avoided. A complete list of the-pub-

lishers and their addresses lmmedmtely follows the reference lists.
(Jee pp. 93-94.) . -

(7) State help and appraval.—The agent of the board of gducauon
for agricultural education will from year to year advise Massachusetts
mitructors who need his help in makmg‘ approved selections from
theso lists) and in the numbenng,_qndeung and arrangement of
ntrncultural library mu.tenuls B

4. AGRICULTURAL PRO]’ECT STUDY BIBLIOGRAPHY, ARRANGED FOR

READY REFERENCE."

v * e '
I. Mbooka approved for first and second ygar agrwultm'al survey .
1 MannfA. R, Bemnnmgsmngncultm (N ‘) 0. venlsmet § E
................................ L S A
2. Muyuo aud Hatch. mglmnool sgicultre. (BBB) % 0
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™ I1. Teit-books approved for third and fourth year agpicultural survey !

§. Warren, G.F. Elemeutsof agriculture. (N) $1.10net.

* A\

R R LT L L LT L R T T T ORUD N ol
8 6. Warren, G. F. Farm management. (N) 0 o

7. Harper. M. W, Animal husbandry for schoola. (N)? ot N

* 111. For first and second year study of projects in— A
§ . ) 1. l'rpilablt growing. _

10. Allén. C. L. Cabbages; caulifiower ete. (O) 30 cents.

1L, Bailey, L.H. Manuslof gardening. (N) $2 net. ~ . ™o

12. Beattie, W.R. Celery (Farmers’ Bul. 282). (Bb) o a C .

13. Beattie, W.R. The home~egetable garden (Farmers' Bul. 255). (Bh) )
14. Beattie, W.R. Home productlon of onion seed and seta (Farmers’ Bul. 4:34). (BI,L’
15. Beattie, W.R. Union cultire (Farmers' Bul. 354). (Bb) ) 570
16. Bennett 1daD. Thevegetablegarden. (P) . $1.50 net.
17. Corbett, L. C..- Beans (Farmers' Bul. 289). (Bb)

-

18. Corbett, L.C. (abbage (Farmers’ Bul. 433). (Bb) - a0

19. Corbett, L. C. - Cucumbers (Farmers’ Bul. 254). (Bb) T '
. 20. Corbett, L.C. Tomatogs (Farmers’ Bul. 220). (Bb) . 4 .

21. Duggar, B.M. The cultivation of mushrooms (Farmers' Bul. 204). (3b) ..
22. Duggar, . F. Pomto culture (Farmers’ Bul. 35). (Bbj. . )
23. Frager, Samuel. Thepotato. (0) 75cents.” ° - @

24. French, Alien. , How to grow vegetables. (N) .$1.75 net. 5 .
25. Fullerton, E. L. How to make a vegetable garden. (P $2 net.

28. Green, Samue) B. Vegetable gardening. (Q) $l. ' . St
27. Greiner, T. How tomake the garden pay. ) $1met.

28. Handy, R.B. Asparagus culture (Farmers' Bul 61). '(Bb\"

29. Hexamer, I' M. Asparagus. (0) 50 cents.

30. Kirkland, A. H. Usefulness of the American toad (Farmers’ Bul 196). (Bb)
31. Maseachusetts. Vegetpble growiiig (Mase: State Bd. of Agr. Bul.5). () -

32. Morse,J.B. The new rhubarb culture.. {0) 50 vents. . s @

33. Rexford, E.E. Thehome garden. (S) $1.25net. . )

34. Roberts, Harry.  Tho beginner'sbook of gardening. (T)- $1 fret. ot
35. Schoene, W.J. Cabbage seed Beds, protection (N. Y..State Bul: By ) "

". 36. Sevey, G.C. Bean culture. (0) 50 centa. ] .

37. Sevey, G.C. Peasand pea culture. -(0) 50 centg net. )
38. Vilmorin-Andrieux. . The vegetable garden. . (U) $3.75 net.
' 39. Watts, R. L. Vegetablegardening. (O) $1.75net. . .
40. Wi(:ke, W.H. Vegetable garaen V) R .
. . 41. Meier, W.H.D. Schooland home gardeug (( C)
t 42, Gmbb&Guﬂford The potato. ' (P)

. tﬂmn/magmrw Lof .0 . '

=

S " (8ce alw Reference No, 41)

%0, Card, Fred W. Bush fruits.. (N) ‘$1.50met. Cn
L - 81, Oorbett L.C. Cranberry culture (Farmers’ Bul. 176). (Bb)

" 2. b2 Corbett, L. C. ’l‘he home fruit garden prepmtion and care (Farmers’ Bul. o
T 184). (Bb) .
83. Corbett, I,. 0. Pruning (Farmers’ Bal. 181), .(Bb) L

54, Corbeu,L Q.. Raspbemes (Farmers’ Bul. 213) @h) % g

d .kia;“"f" M 3_\,'
~
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Corbett, L. C. Strawberries (Farmers' Bul. 198). (Bb)

Green.S. B.  Popularfruitgrowing. (Q) $1. k .

Husmann, G. €. Grape propagation, ptuning. and training (lj‘;nners’ Bul. 4710, -
\Bb) L .

Massachusetts. Small imgsnd berries (Mage. State Bd. of Agr. Bul. 4). W)

Maynard, 8. T. Suciessful fruit culture. () $1.

Ragan, W. H. The honie vineyard, with special reference to northern cundi-

. tions (Farmers’ Bul. 158). (Bb) f
- Rugan, W.H. Varietiesof fruita recommended for planting (Farmend' Bul. 208).
’ (Bb) ‘
2. Rhode Jsland.  Bush fruits (R. I. Exp. Sta. Bul. 90). (M) ~ ¢

- Waugh, F. A, Fruit: ‘Harvesting, storing. and marketing. (V) $1.
W, White.J.J. Cranberry culture. (0) §1.

3 Borkeeping. - »

i0. Benton, I'rank. leekeeping (Farmer's Bul. 59). (Bb)
. Comstock, A.B. lowto keep bees. (P’) §1.
- Phillips, E. I'.  Bees (Farmers’ Bul. 447). (Bb)

a
Root, A. T.and E‘R. The A BCand XY Z of bee culture. (W) $1.50 net.

4. Poultry keeping.

. American Poultry Association. The American standard of perfection. X))
--Beale, Stephen. Profitable poultry keeping. (Y) §1. -

. Bell, G. A.  Pouluy mansgement (Farmers’ Bul. 287). Bb)

- Boyer, M: K. Money in broilers and squabs. (Z) 50 cehts.

Brigham, A. A. Progressive poultry culture. (AA) $1.50 net.

. Brown, Edward. Poultry keeping se an industry for farmers and mliugg-s.

(BB). 6s.

J .
6. Gonnecticut.  Water glaas: A'preservativator eggs (Storrs Bul.67). (H)
7. Howard, G. E. Standard varieties of chickenhs (Farmers’ Bul. 51). (Bb)
®Howard, G. E. Ducksandgeese: Standard varieties and management (Farmeny'

‘Bul. 64). (Bl) ) .
Langworthy, C.F. Theguinea fowland its use us food (Farmers’ Bul.234). (Bb)

%0. Massachusetts. Poultry culture. (C)

McGrew, T. F.  Turkeys (I'armers’ Bul. 200). (BY)

Pear], Raymond. Methodsof poultry managementat the Maine Agricultural Ex-
periment Station. (Bb)

Powell, E. C. Mnkingp?ultry pay. (0) §l1..

-, Rhode Island. The rearing and management of turkeys, with specinl reference.

. tothe blackhead disease (R. I. Exp. Sta. Bul. I (M)

5. Rice, Wm. E, Squab raising (Farmer's Bul. 177);" Kl

Robingon, J. H. Principles ind practice of poultry culture. (CC) $2 net,
Sands, Rv B. American poultry culture. (MMMM) $1.25.
Slocum, R. R. Capons and caponizipg (Fardiets’ Bul. 462). (Bb)

Slocum, R. R. Marketingeggs through the creamery (Farmers’ Bul, 441;.)“1“]»)

. Stoddard, H. H. The new egg farm. (0) " $1.
. Valentine, C. 8. How to keep hens for profit. (N) $1.50 uet. %

- Wateon, G. C. Farm poultry.« (N) $1.25 net. ’
. Wood, R, H. Incubation and incubators (Farmiers’ Bul: 286). (Bb)

. Wright, Lewis. - The practical poultry keeper, «(DD) 87 cents.
29€ceccqronmccncse . PRy 3 &
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5. Sheep and goat husbandry. ) ¢

110. Craig, J. A.  Sheep feeding (Farmers' Bul. 49). (Bb)

111. Curtiss, C. . Raising sheep for mutton (Farmers' bul. 96). (I¥b) .
" 112. Thompeon, G. F. The angora gunt (Farmers’ Bul, 137) (Bh) .
‘13. Wing, J. E. Sheep farming in America. (EE) § '

114. Wing, J. E., etal. The winter lamb. - (FF)

I o 8. Swine husbandry.

120. Coburn, F. D. 8wine in America. (O} $2.50 net.
121. Craig, R. A. Diseases of swine. (0) 75 cents. Lo
122. Dietrich, Wm. Swine. (GG; $1.50

123. Rommel, G. M. Pig management (FFarmer's Bul. 205). (Bb)y

7. Ornamental planting.
" (See also References Nos. 34, 41.) A

130. Bennett, I. D. The flower garden. (I’)  $1.10 net.
131. Corbett, L. C.  Annual flowering plants (Farmers’ Bul. 195). (B,
132. Corbett. L. C. * Beautifying the home grounds (Farmer's Bul. IS3). (B
133. Corbett, L. C. Thelawn (Farmers’ Bul. 248). (Bb) '
134. Ely, H. R. The prattical flower garden. (N) $2;
135. Fernow, B. E.  The care of trees in lawn, street, and park. (l1l) §2.
136. Hall, \\ln L. Tree planting on rural school grounds (Fariners' Bul. 13, (131)
137. Howard, L. O. Three ineéct efiemies of shade trees (Farmers' Bul. 90, (B
138. Kirkgaard, John. A guide for the gardener. . (IT) $2.50 net.
139. Maynard, 8. T. Landscape gardeningasapplied to home decoration.  (JJ7 §1.50.
140. Miller, Wilhelm. What Eungland ean teach us about aardening. (") $4net,
141. Pm(’hot Gifford. Arbor day (U. S. Forest Service ur:x\)ﬁ). (B
.+ 142. Bedgwick, Mabel C. The gardentmnonth by month. K) $1.04 net.
143 Start, E.'A., et al. -Shade trees. (D) )
144. Waugh, F. A, Landsenpe gardening. (01 50 centw.

IV. For third and fourth year study of projects in—-

.

1. Animal husbandry.

(See also references ahove, No. 70f, No. 801, No. 1101, and No. 1201.)

1160 Adamns, JTW. Horseshocing (Farmers’ Bul 179): (Bb) . ’

151. Alvord, H. E. Breeds of dﬂrymttle(l"armern Bul. 106). (Bb) -
152: Alvord, H. E. The dairy herd: s formation and nmnagemcnt (Farmers' .
~ Bul. 55). (Bb) . 2
1563.- Brooks, W. P. The hay crop (Ma.ss Agr. Exp Sta. Bul. 134). (D)

154. Brooks, W. P. Secding mowings (Mass. Agr. Exp. “Sta. Cire: 27, (%) .

155. Brown, Edgar. " Alfalfa sced (Farmers’ Bul. 194). (Bb)

'158. Brown, E., et al. Seed of red cloverand ltsunpunt.wa(l«‘nrnwm Bul. 260). (Bl;)
167., Carrier, L. Costofﬁlhngmlos(Farmers Bul. 292). (Bb) :

168. Clinton, L. A: Cor growing in'New England (Mass. State Bd. of Agr.). ()

159. C«)bum, F.D. Alfalfa. (0) 50 ceats.

y ( Oonnecqpnt Quulity of mllk afiected b) common dmry practices (Storrs Bul. .
S M) () -

181 Connedxcut Milkmg machmeo (Stom Bul 47) a 5 7o

'182 Cnlig, J. A? - Judging live stock. (LL): $1.54. )

: ~‘\1\Q§ “Derr, H.'B. Barley: Growing the crop (Farmers Bul. 443) (Bb)
: 18!\0011&[{!;&“, ) 8 N eT)ook of whut ’«(O) ngt. PEVINGE LN
; % bngelﬂ. Ww'l: [:.e germiniﬁon ol\.oeu; eom (Ftrmm’ Bi r 2537 (Bb) oy

: $ it fo
L fe Nl ey 355 ««.‘»m ’i
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. Gurler, .- B. The farm dairy. (EE) $1.

7. Hartley, €. P, Com growing (FFarmers’ Bul. 199). (Bb)

. Hartley, <. P. Corn cultivation (Fanuers’ Bul. 414). (Bb)

. Hartley, C. P. - Harvesting and storing corn (Farmers’ Bul. 313). (Bb)

0. Hardey, C. P, The production of good seed com (Fanuers’ Bul. 229).  (Bb:

71, Hartley, . I, Seed comn (Farmers' Bul. 413). (Bb) '

2. Ilickman, R. W. The dehomning of cattle (Farmers’ Bul. 350). (Bb)

173, Hillman, F. . The adulteration of forage plant seeds (Farmers’ Bul. 382,. (Bb)

174, llinois._ Four systems of dairy farming and the profit on each (University of
lll.(lr(.ulol) (MM) .

175 Johnatone, J. H. $. The horse book. (EE) '§2. E CT

176, Lane, C. B.  Business of dairying. (0) $1.25 net. .

7. Langforthy, C. I'. _Principles of horse feeding (Farmers’ Bul. 1700, (13h)

173, Lindsey, J. B Green crops for summer soiling (Mass. Agr. Exp. Sta. Bul. 133).
Dy g

179. Lyon and Muntgomery. Examining and grading grgins,  (£'C) 48 cénts net.

180. Maine. Practical horticulture.  Red elover (Maine Bul. 1133 (1)

181, Massachusetts. - Grasses aful forage crops (.\la.\-{. St BdLof Aer. Balo 3o a0y -

182 Michels. John.  Dairy fapming.  (NN) $1.

133, Moore, G. T, etal. Beneficial bacteria for leguminous cropsy Fariners™ Ll 214),
(Bb) . . o

151, Myrick, Herbert. The book of corn. (V)  &l.50. T

135, Oakley, R.AL ‘ “anada bluegrags (armers® Bul. 402). (B

16, Piper, €.V, L egununouk crops for green mnmmngﬂ"unm o ]ml 2iNe by

187, Plumb, €. 8. Indian cora culture, (Eh) $t.

1#3. Plummb, €. 82 Silos and sjlage (Farmers’ Bul. 325, (Bb.

189, Plumb, ¢80 Types and breeds of farm animale.  (CC)  $1.60 net.

140, Rhode Ialund. Com selection (R. 1. Exp. Sta. Bul, 16y, (M)

191 Ruoberts, 1. The horse. (N)  $1.25 net.

192. Saunders, \\. D)., etal. Dairy herd records (Vinginia Bul. 1801, w0y,

193. Shaw, Thus,  Canadian field peas (Fanmers’ Bul. 224).  (Bbi

194. Shaw, Thos. Rape plaut, its history, culture. and uses (Farmers" Bul. 11, (Bb)

195. Shaw, Thos. Clovers. (0) $1 net. . e .

' 213, Sheldon, J. P., The farm and dairy. (8888)". = O
214 Montgomery,_E G Corn crops .(N) 3100 : : o

AGRICULTURAL‘PROJECT STUDY BIBLIOGRAPHY. 79 .

+
196. Shaw, Thos. Forage crops other than grasses® (0) $I. -
197. Shaw, Thos. Grasses and how to grow them. (Q) $1.50. .
198. Shaw; Thos.  Suiling cropeand thesilo. (O)° $1.50.
199. Van Norman, H. E.  First lessong in dairying. (Q) 50 cents net.
200. Vinall, Il. N, Mdéadow fescue (Fdrmers' Bul. 361). (I
201. Voorhees, Ed. B. TForuge crops, (N} $1.50 net.
202, Warburton, . W.  Oats: Growing the crop (Farners’ Bul. 420, (Bl
‘203, Warburton, . W. Oats—Sixty Day anq Kherson"(Farmers' Bul. 395, (Bh)
204, Westgate, §. M. Alfalia (Farmers’ Bul. 339). (Bb)
205. Westgate, J. M. et al. Red clover (Farmers’ Bul. 4557, (I, e
206. Williame, T. A. Millets (Farmers’ Bul. 101). (Bb) .
207. Zintheo, (“ J. (.‘um-han‘esting machih‘ery (Farmers’ Bul. 308, (m)) .
208. Ihrper, M. \\ ’l‘mm{g and breaking nf horses.  (N) SI B
.209. Rose, Laura, Farm dirying. (MMMM) sw2s - : s
210. Harper, M"W. Manual of farm animals. (N) . '
211 Willoughby, T. F. The golden stieam, (RRREJ™ o
212, Eckles, C. H. Dairy cattleand milk production. (N) - | Lo~
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2. Fruil growing.
(See also refercnoes under 111, 2.y

220. Bailey, L. H. The nursery buok. (N) $1.50 net. =«
221. Bailey, L. lI. The principles of Aruit growing. (N) §1.50 net.
222. Bailey, L. H. The pruning book. (N) $1.50 net. o ..
. 223 Brackett, G. B. Theapple and how to grow it (Fanners” Bul. 113). (Bb)
224. Connecticut. Applegrowingin New England, PartsIand 11 (Storrs Bul. 61, (I =~
225. Connecticut. Applegrowingin New England, Part 111 (Storrs Bul. 62). (1)
3226. Connecticut.  Applegrowingin New England, Part IV (Storms Bul. 66). (I1h
227. Massachusetts. Orcharding (Mass. State Bd. of Agr. Byl. 2). (C)
228. Moore, J.-G. Orchards, management (Wisconsin Bul. 201). (PP) -’
229. Niclsen, H. T, Cowpeas (Fanners’ Bul."318). (Bb)
230. Piper, C. V., et al. 8oy beans (Farmers’ Biil. 372). (Bb)
231. Rhode Island.  Improving an orchard (R. 1. Exp. Sta. Bul. 83). (M)
232 Thomas, J. J. The American fruit culturigt.  (0)  $2.50 net.
233. Waugh, F. A. The American apple orchard. (O) $! net. ’ ]
234, Wolverton, 1. "The Canadian apple grower's guide. (QQ) $2 net v

3. Market gardénimy.

(See also referonces under I, 1.)

200. Bailey, L. H. The forcing book.  (N)  $1.25 net.
251, Beattie, W. R, Celery cuiture.  (0) 30 centx,
252, Beattie, W. R.  Frames as a facdor4n truck growing (Farmers’ Bui. 4600, (131
253. Corbett, L. C. The potato asa truck crop (Fatmers’ Bul. 407). (Bb) .
254. Rawson, Herbert. Success in market gardening. (P} $1.10.
255. Rhode Island. Soil treatment in greenhouse cnlture (R. 1. Exp. S Dol
109). (M) |
256. Rhode Island. A further study of il L;&\[uu-nn in groenhouse culture (1. 1.
‘Exp. Sta. Bul. 128). (M) o,
257, Taft, L. R, Greenhduse construction. ()" $1.50.
258.7Tuft, L. R. Greenhouse management. (O) $1.50.

V. For laboratory exerciscs and scientific data bearing upon the productive projects ¢
wndertaken: R

Intended to be supplementary 10 the enifies above given and to be drawn u‘ponl 88 0cCasion perntits or
: - demands. Arrangement alphabetical. -

1. Agriculture in general. ’

. 270, Bailey, L. H. Cyclopedia of American agriculure: Farme, Vol 1. N)
g $5 net. a . _ :
271. Bailey, L. H. Cyclopedia of Americanagricultate: Crops, Vol 1I. (N) $3net.
272. Bailey, L. H.. Cyclopedia of American agriculture: ‘Animals, Vol. I1I. (X)
$5 net. oL . . -
273. Bailey, L. H. Cyclopedia of American a.griruitum: Farm and communiiy,
» . 1Nol. IV. (N) $5net. a ©
. 274. Bailey, L. H. Farm and garder rule book. (N) §2.
7+ 275. Bailey, L. H. Principles of agriculture. (N) $1.25 pet.
* .276. Bsiley, L. H. "Principles of vegetable gardéning. (N) $1.50 net.
_277. Boas, Andréw. Meat on the farm (Parmers’ Bul. 183). (Bb)
278 Brodks, W. P, Agriculture: Soils, Vol. 1. .(RR) $1.25. - S
. ~,279. Brooks, W, P.." Agriculture: Manures, fertilizers, and farm crops, Vol. 11. (RR)
£, “’-‘_?". 4“‘:,\:." $1.25. © . SV R C
| = - 280° Brooks, W B. Agriculturer A

e ' |

.

o

ERIC

Aruitoxt provided by Eic:



o

ERIC

Aruitoxt provided by Eic:

3:57 ~Bumn, J.C.. Feeding experimonu with piga (’l‘em Bul 131)
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. o :

2sl. Davénport. E. Domeslicated animals and plants. (CC) $1 net,
282 Dorset, M. Some common diginfectants (Farmers’ Bul 345). (Bb)
233, Ewell, E. L. Every farm an experiment station (U. 8. Dept. of agr. Yearbook,

1897). (B) . .
2n1 tiarriot, E.B. Notes on frost (l"armers' 104). (Bb)
2%, Goodrich, C. L. The first book of farming. (P) $) net. .

ast. Hunt, T. F. The cereals of Awerica. (0)  $1.75.

7. Hunt, T. P, Korage and fiber crops in America. (Q)  $1.75.

28R, Lantz. DE. How to destroy rats (Farmers’ Bul. 369).  (Bb)

20, Massey, W. I, Practical farming. (MMMM) $1.50 net.

200. Voorhees, E. B. First principles of agriculture. (TT) 60 cents net.

291 Warburton,"C. W, Oats: Distribution and uses (Farmers’ Bul. 420). (Bb)
242, Wilcox, E. V. Farmers' cyclopedia of agriculture. (0) €3.50.

293, Williams, 1., jr.  Clearing new land (Farmers' Bul. 150). (BBL)

.......... n........................................-........----\.--...v.......

204, Hopkins, C..G., et al. For het.ter crops. (RRRR)
2 Alcokol, industrial.
300, Wente, A, Q. et al. Potato culls as.a source of industrial xd(-olml (Farmery’
. Bul 410). (Bb)
0. Wiley, Ho W, Industrial alcohol: Hourees and manufac ‘ure (Farmerms' Bul.
268). (Bb) 3
302, Wiley, H. W, Tndustria) atcohol: Uses and statistics (Famuers’ Bul. 269). 1 ith)

303, Wiley, H. W, etal. lndmlriul_almhnl (Farmers’ Bul. 429). (Bb)

»

3. Animal dizeases.

30, Connecticut, Baullary white diarrhea of young chicks, second report (Storrs

Bul. 68). - (H) :
311, Dorset, M. Hog cholera (Farmers’ Bul. 379). (Bb) 1
312. Maine. Pouliry diseases (Maine, Bul, 398). (I)
313, Mn)o, N. S. Diseases of animala. (N) . $1.50 net.
314, Mayo, N. 8. Discases of pigs (Virginia Bul. 189). (00)
315 Moller, J. R, Milk fever: Ita simple and successful treatment (Farmers’ Bul.
206). (BhH) . ) ' : .
6. Mohler, J. R, The tuberculin test of cattle for tuberculosis (KFarmers' Bul. «
351). (Bb)- : :
317. Phillips, E. F. The treatment of hee discares (I'armere’ Bul. 422). (Bb)
318. Reynolds, M. H. Veterinary studies for agricultural students. (N) $1.75 net.
319. Rhode Island. A biological atudy of 11 pethogenic organisms from cholvm like

diseases in poultry (R. I. Exp. Sta. Bul. 146). (M) .ot
320. Rhodé Island. Blackhead in turkeys: A study in avian coccidiosis (R. I,
Exp. Sta. Dul. 141). (M) . .

" 321, Rhode Island.. Further experiments in connectisn with the blackhead discase

(R. I. Exp. Sta. Bul. 124). (M) .
322. Rhode Island. Govee septicemia (R. I. Exp. Sta. Bul 88) M)
323. Salmon, D. E. Diseases,of poultry. (UU) 60 conta net.’ :

324. Salmon, D. E." Scab in sheep (Farmers’ Bul. 159). (Bb) , RS N
323. United Rtates. Tuberculosis (Farmers' Bul. 473). (Bb) o - :
t § Animal foods and feeding. K . oy
- 335, Allen, E. W. The fegding of farm animals (Farmers’ Bul. 22). (Bb) »

" 336 Armaby, H.P. The computation of rationstér fatm ammnla by the use of energy

. value (Farmers’ Bul, 346): (BbY

’

Wy

" |
. -~ W 4
T e g S e
Sl '“’z'f Tty s
=




o

ERIC

Aruitoxt provided by Eic:

82 . . THE MASSACHUSETTS HOME-PROJECT PLAN.

338. Connecticut.” Pig-feeding experiments (Storrs Bul. 39). (H) *

339. Conhecticut. The facility of digestion of foods a factor in feeding (Storrs Bul.

43). (H)

340. Conneclicut. The cost of feeding heifers (Storts Bul. 63). (I1)

341. Esten, W. M., et al. Silage fermentation (Storrs $3ul. 70). (I1)

342. Henry, W. A. Feedsand feeding. (WW) $2 net.

343. Holland, E. B. Glosrary®of fodder terma (Hatch Exp. Sta. Bul. 33). (D)

344. Jeffrey, J. 8. Feeding cxperiments with poultry (N C. College Agr. T‘xp Sta,
Bul. 211). (XX)

345. Jordan. W. H. The feeding of animals. (\) $1.50 net.

346. Rhode Island. Feeding experiments with chickens, cockerels, and turke By

' (Agr. Exp. Sta. Bul. 126). (M)

"347. Rice, J. E., et al. Feeding experiments with young chickens (Cornell Bl

282). (K)
348. Shaw, Thus. Feeding farm animals. (0) $2. ~
349. Smith, P. H., et al. Inspection of commercial feedstiifis (Mass. Agr. Exp. S
' . Bul.139). (D) - ’ ’ .

&. Animallife, propagation and tests.

360. Kellogg, V. L. Animals. (YY) $1.80 net.
361. Jordan, D. 8., et ql. Animalstudies. (YY) $1.25 net.
362. Oldys, H. Theasant raising in the United States (Farmers® #3ul. 390). 4180
363. Punnett, R. C. Mendelism. (N)| $1.25. . ,
364. S8haw, Thos. Animal breeding. (B\il 5, ,
385. Stabler, A. L. Feeding experimentsi\with plgs (Md: (nlloge Park \m Exp.

Sta. Bul. 150). (Z72)

366. Peabodyand Iunt. llomoutary blylug\ x\mmuluml hnman. (N)

8. Bacteriology, ricultural.

370. Conn, H. W. Agricultural bacteriology. "(AAA). $Anet. N

371. Conn, H. W. Bacteria in milk and its products. (AAA) $1.50 net.

372. Conn, H. W. Practical ddiry bacteriology. (0) $1.25.

373. Connecticut. Bacterium lactis acidi and its sources (Storms Bul. 59). (1)

374. Connecticut, Compamtxve studies with, govel‘ed milk pails (Storm Bul. 48).
(H)

375. Ilarding, H. A., et al. A Milk pails, covered, tests(N. Y. State Bul. 326). (l,\ .

376. Lipman, J. G. Bacteria in relation to-country life. (N) $1.50 net.

377. Rogers, L. A. Bacteris in milk (Farmers’ Bul. 348). (Bb)

7. Birds and agriculture.

385. Beal, F. E. L. ‘Some cominon bmls in their relation to ngnculture (FFarmers’
oo Bul. 54). (Bb):
386. Dearborn, Ned. How to destroy Eng]mh sparrows (Farmers’ Bul, 283). (B

387 Forbush, E. H. Usbful birds and their protection (Mass. Bd. of Agr. ) (©)

388. McAtee, W. L. Our grosbeaks and their value to agncultum (l‘u:mers Bul.
4 466). (Bb) 2
3. B andplcm! hystol

390 Andrews, E. F Practical course in botany (BBB) $l net. '.

396. Bergen,J. Y., et al. Practical botany. (CC)- $1.04 net. '

"887. Coulter,J. M. Plant structures. . (YY) $1.20 net. . .

398. Duggur, B. M. . Plant physiology. (N) $1,60 net. : N

“309. Perclval,J' Agricultural botany. (HH) $2.50 net. z . .
C Introduction tobotany ((‘4’.}(}) $1.50 net. 5 ’ A

~
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! 9. Ohemistry and agriculture. '
405. Hart, E. B., etal. General agricultural chemistry. (DDD) $1.50.
406. Storer, . . Agriculture in some of its relationsavith chemistry, Val.I. (EEE)
$5 for set of three volumes. )
407. Storer, F. H.  Agriculture in some of its relations with chemistry, Vol. IT. (EEE)
© §5 for set of three volumes. - o .
403. Storer, F. JI. Agriculture in some of ity relations with chemistry, Voi. III.
(EEE) $5 for set of three volumes. ' )
409. Warington, R.  The chemistry of the farm. (FFF) $1.13.
410. Williams, R. . Elements of ¢hemistry. (C€)- 88 cents net.
10. Conatruction and répairs: Plu.ru, materials, teats, efc. )
415, Alleman, G. Quantity and character of creosote in well-preserved tiinvers
(Forest Sérvice Cire. 98). - (Bg) o0
416, Atwood, T Poultry houses, construction (W. Va. Bul. 130).  (GGG)
417. Beattie, W. R. The repair of farm equipment (Farmers’ Bul. 347). (Bb)
418, Cobleigh, R.  Handy farm devices. (0Q) $1.50 net. e N
419. Brecders! Guzette. Farm buiMings. (GG) $2. 38 =
. 420. Corbett, L. C. lce houses (Farmers’ Bul. 475).  (Bb) . .
42]. Cushman, A. 8. The corrosion of lence wire (I":\nnem;Bu], 239). (BbL)
422. Davidson and Chase. Tarm buildings. (NNNN) $2.
423. Finké,t,‘v.-ll. Poultry appliances and bandicrafts. (NNNN) 50 cents.
424. Piske, G. B.  Poultry architecture, (NNNN) 50 cerits.
425 Ilwsluck, P. N. Ilarness making. (NNNN) . 4 :
* 426, Uasluck, P. N. Knotting end splicing. (NNNN) ' 4
427. Hasluck, P. N. Saddlery. (NNNN) B ’
428. Hill, G. G. Fann buildings, practical suggestions for (Farmery’ Bul. 126). (Bb)
429, julmnlrv.\rn, 1. G. Standard bl,cksmithing, horseshoeing, and wagon making.
c (Q) 50 cents. , ot
430. Orange Judd Co. Barn plans and outbuildings. 0) $1.
431. Rice, I. E., et al. Poultry appliances, laborsaving (Cornell Bul. £84). (K)
#2. Stabler, A. L. Hog houses, descriptiop. (ZZ) .
413. United States. The capgphuction of concrete Yence posts (Farmem' Bul.. 403).
(Bb) B . . . 59 oy o
434. United States. The use of concrete on the farm (Farmers’ Bul. 461).+ (Bb)
435. Walker, P. H. The use of paint on the farm (Farmers’ Bul. 474). (Bb)
436.- Warren, J. A. Hog houyes«( Farmers’ Bul. 438). “(Bb) ) .
437. Willis, C. P.  The preservative treatment of farm fimbers (Farmers’ Bul. 387). "
- (Bb) ' T
438. Wormeley, P. L. Cement mortar and concrete: Preparation and use for farm *
- purposes (Farmers’ Bufg235). (Bb) . - ) - ;
: 1". y products and manufactures. . .
445, Alvord, . E. (Chesse making on the fatm (Farmers’ Bul. 166). {Bb)
" 446. Conhecticut. The cBmembert type of soft cheese in the United States' (Storrs
. Bdl.. 85). (H) . K *
447." Connecticut. Directions for making the-camembert type of cheeds (Storrs Bul.
N - 46). (H) N R
448, Farrington and Woll. Testing milk and its products, (HHH) $1.25. -
449. Mortensen, M. Creamery bookkeeping (Iowa Bul. 121). (110 :
450. Trueman, J. M. Butter making on the farm (Storrs Bul. 65). (H) , ~° 3
451. Van Blyke, L. L. Modern methods of testing milk and milk products. .(0) 75,
__Q_;genta.' s ¥ LT et Sal e 1
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4
452. Whshburn, R. M. Tee-cream making, principles und practice (Vermont 13v1.
155). W) ;
453. Webster, E. H. Butter making on the fam\(Farmm Bul. 241). (B
- 454. Wing, H. H. -Milk and its products. (N) $1.50 net,
455. Snyder, B. Dairy chemistry. (N) T
356, Barthe® Chr. Milk and dairy products. (N) $2.25.
457. McKay and tarson. Principles and practice of butter making.

,/ 12, Farm management and rwwal economics. .-

< Accounts, statistics, etc.

400. Andrews, F. Costs of hauling crope from farma to shipping points (Burean of
Stat. Bul. 49). (Be)
461 \rnold 1.H How a city family managed a farm (}urmt‘r-x Bul. 432). (Bl
462, Blodgett.J. H. Relations of population and food products in the mrod States;:
. ete. (v, of Stat. Bul. 24).  (Bd)
3. Blodgett,J. H. Wages of farm labor in the Lmted';tates (Burcau of Stal. Bl
26). (Be),
75 464. Burritt, M. C. A successful New York farm (Farmers’ Bul. 451). (B
465. Card, ' W. Farm management. (P) $2 net.
466. Carrier. I.. A profitahle tenant dairy farm (Farmers’ Bul. 280). (Bh)
467. Carver, T. N. Principles of rural economics. () $1.04 net.
468. Clark, C. C.  Wheat crops of the United States, 1866-1906 (Bureau of \lal ]hll

4

Pl

57). (Be) , .

469. Clark, €. C.. Oat crops of the United States, 1866-1906 ( Bureau of Rtat. Rui.
58). (Bc) N ~<

470. Clark, C. C. Rye crops of the United States, 1866-1906 (Bureau of Stat. Bl
'60). (Be)

471 Clark, €. €. Buckwheat crops of the ‘United States, 1866~ 1M (Burcaulof Stat.
Bul. 61). (Be}

¢ 472. Clark, C. C.  Potato crops of the United States. 1866-1906 (Bureau of Rtat. Ral.
62). (Be) - c
473. Clark, C. ¢.. Hay crops of the United States, 1866-1906 (Burean of .Stat. Rul.,
63). (Be)
4 474, Clothier, G. I.. Forest planting and farin management (Farmers' B3ul, 208,
. (Bh) B
475, Covert, J. R. Dates.of sowing and harvesting (Burean of th Cire. Letter:
(Be) L. )
476. Dodge, 1. G. Cropping systems for New Eugland dairy farms (Farmners' Bul,
837). (Bb) -

477. Dodge, L. G. Farm management in northern potato-growing sections (Farmers'
Bul..366). (Bb)
478. Hill, G. G. Marketing farm produce (Fanhera Bul. 82). (Bb)
3 479. Hitchcock, F. H. Trade of Denmark (Sec. of For. Mkta. Bul. 9). (Be)

P 480. Hitchcock, F. H. Our trade with Spmn, 1888-1897 (Sec. of For, Mkts. Bul.
12). (Be)

48t. Hitcheock, F. H. Our trade*with Japan China, and Hongkong 18891899 (Sec.
of For. Mkts.-Bul. 18). (Be) *

482. Hitchcock, F. H. Our trade with Scandinavia, 1900 (Sec. of For. Mkia.

- Bul. 32). (Be)

483. Hitcheock, F. H. Somceaof-gncultuml impor{sef ¢
For. Mkts. Bul. 24). (Be)

< 484. Hitch('dcxl;i: H. Agricultural exports of the United States, 18961900 (Sec. of

he Wnited Rtates (SN', of

2 For . Bul. 25). (Be) N, 25 051 P
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A .
485. Hitchcocky F. M. Agricultural imports of the United Kingdom, 1896-1900 (Xec.
of For. AMkta. Bul. 26). (Be) .
486, Hitcheock, I H. Sources of the agricultural imports of the United States,
1897-1901 (Sec. of For. Mkta. Bul. 287 (Be,
487. Hitcheock, ¥, H,  Agricultural exports of the United States, 1851-1902 (Div. of
For. Mktas. Bul. 34). (Bd)
. 458 Holmes, G. K. Local conditions ax affecting farm vahues, 1900-1905 (Bur. of
Stat. Bul. 44). (Be)
489, Hunt, T. . How to choose a farm. (N) $§1. .x\'
4%, McClure, H. B, Conditions affecting the \uluu of market hay (larmers’ Bul.
362). (Bb)
191 Peters. E. T. Cooperative credit associations in certain Furopean countries
(Div. of Stat. Report 3). (Bd)
492, Roberts, I. P.  The farmer’s husiness handbook. (N)  §1.25.
193. Roberta, T. P. The farmstead. ('N-)) $1.50. '
494" 8mith,*C. B. Clover farming on the sandy jack-pine lunds of the North (Farme-
ers' Bul. 323). (Bb) .
: 495.. Smith, C. B. et al. Replanning a farm for protit (Farmers’ Bul. 370). (B
v 496, Spillman, W.J. An example of modern farming (Farmers’ Bul. 242). (Bi)
407, Spillman, W.J. A successful liog and setd-corn farm (Farmers’ Bul. 272). (Bh)
498. Spillman, W.J. A successful poultry and dairy farm (Farmers’ Bul. 355). (Bh)
499. Taylor. H. C. Agricultural economics. (Nf® $1.25. . .
500. Terry, T. B. Our farming, or, How we have made a run-down farm bring hoth
profit and pleasure. (KKK) 75 cents.
501. United States. The world's markets for American products. Great Hritain and
Ireland (Sec. For. M&ts. Bul: 1). (Be)
502. United States. The world's markets for American products. tireat l{mmn and
Ireland (Sec. For. Mkta. Bul. 1, Supp.). (Be)
3. United States. The world’s markets for Americann products, German Empire
’ (Sec. For. Mkts. Bul. 2). (Be)
KL United States. The world’s markets for \uu-rnan prmln(hl France (See. For,
Mkts. Bul. 3. (Be) R
M. United States.  The world’s markets fo$ American products. Netherlands Xo,
of For. Mkta. Bui. 5).  (Be)
. United States.  The world’s marketa for American producta. Belgivm (Sec. For,
Mkts. Bul. ). *(Be)
~. United States. . The world's marketa for American ‘products. Norway (Sec. of
For. Mkta: Bul. 7). (Be)
MR United States. The world’s markets for American produc lu, Sweden (Sec. For,
Mkts. Bul. 8). (Be)
M4, United States. The Manchester district of kuglnml a8 a market for American
produ(ts(Sec For. Mkta. Circ. 8). (Be)
510. United States. Hamburg us a market for American producta (Sec. For Mkts.
Cire. 14). (Be)
511, United States.  Our trade with Cuba from 1887-1897 (Sec. For. Mkta. Circ. 16).
(Be) . ..
512. United States. Production and distribution of the principal ugncultunl progl-
ucts of, the world (Div. of Stat. Rep. ). (Bd) .
513. United Btates. Meat animals and packing-house pmdu(te imported into n
" principal countries, 1896-1904 (Bur. of Stat. Bul. 40). (Bc)
514. United States. Norway, 8weden, and Russia.as markets jor pwcl(mg.houne
products (Bur. of Stat. Bul. 41). (Bc) .
515. United States. Imports of farm and forest products, 1905-1907, by n-ountrios
& " from which consigned (lfm ofSut Bul. 70) (Bc) T
Lk : -
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'516.

v 5IR.
= 519.
520.
521,

522,

. United States. Imports of farm products into the United States, 1851-1908 (Bur.

United Statex. Imports of farm and forest products, 1907-1909, by countries

3. Ward, E. G, jr. ‘Methods and routes for exporting farm products (Bur. of Stat.

. Warren, G.’F. Labobatory exercises in farm fuanagoment. (l\’)' 80 cents.
. Warren, J. A. Small farms in the corn belt (Yarmere® Bul. 325). (Bb)

. Wing, J. E. Alfalia farming in America. (GG) $2.

. Woll, F. W. Pandbook for farmers and dairymen. (JI) $1.50.

. Green, J. B. law for the American farmer.  (N) §l.w1 |

0. Bailey, L. H. The evolution of onr native fruits: (N, $2.
. Kennedy, P. B. Apples, culture in Nevada (Nevads Bul. 721, (LLL)
. Waugh, F. A. Systematic pomology. (0) §I.

. Chittenden, F. H. Insects ipjurious to vegetables. (0) $1.50.

. Comstock, J. H., et al. Manual for thé study of insects. (MMM. $3.75 net,

. Connecticut. The apple-leaf miner (Storrs Bul. 45). (H)

. Pernald, H. T. The imported elm-leaf beetle (Hatch BulT76). (I

. Franklin, H. J. Cranberry insects (Mass. Agr. Exp. Sta. Bul. 115). (D)

. Mass. State Forester. Colored plates of the gypsy and brown-tail moths and

. Mass. State Forester. The gypsy and brown-tai] moths (Mass. State Forester

. Qupintance, A. L., et al. Insect and fungous enemies ol -the grape east of the

. Sanderson, E. D. Insect pests of farm, garden, and orchard. JJ) 8'%‘

. Baunders, Wm. Insects injurious to fruits. (S) $2 net.

.'8mith, John. Our insect friends and enemies. (3) $1.50 net. -~

. Bmith, J. B. TInsects injurigus in cranberry culture (Farmers’ Bul. 178). (Bb)
. Weed C. M. Life hmone}of American insects. (N) $1.50.

. Brooks, W. P. Lime, use of, in vabuaette agriculture (Mu Agr. Exp. Sta..

670
- BTL
X 672.-
o e:

"‘:Wheelerpn PR The limmgo‘hoila (I-\rmers Bul. 77) _

. THE -MASSACH L'SE’i'TS HOME-PROJECT PLAN. '
United States. Exports of farm and forest products, 1905-1907, by countries to
which consigned (Bur. of Stat: Bul. 71). (Bc)

of Stat. Bull. 74). (Bc) )
United States. Exports of farm products from the United States, 1851-1908
(Bur. of Stat. Bul. 75). (Bc)

" from which consigned (Bur. of Stat. Bul. 82). (Bc)
United States. Imports of farm and forest products, 1808-1810, by countries
from which consigned (Bur. of Stat. Bul. 90). (Bc)
United States: Exports of farm and forest products, 1908-1910, b) countries
to which consigned (Bur. of Stat. Bul. 91). (Be) * -
Ward, E. G., jr. Milk transportation: Freight rates to largeat 15 cities in United
States (Div. of Stat. Bul 25). (Bd)

" Bul. 29). (Bc)

13. Fruits.

- 14. Inaecte.

Calosoma beetle (Mase. State Forester Bul. 14). (F)
Bul. 11). (F)

Rocky Mounta.ma (Farmers’ Bul. 284). (Bb)

A
4

18. Lime and liming. .

Cire. 20). (D)
Brooks, W. P. Lime, the rational use of (Mass. Agr. Exp..Sta. Bul. 137). (D)
Haakins, H. D., et al, Lime, the distributioy, composition, and cost of (Mass.
. Agr, Exp. Sta. Bul. 137). (D) '
Rhode Island, Inﬂuence of 1ime upon plant. growt]x (R I Exp. Sts. Bul. 96).
(M) o
@)

s
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581.
582.
583.

ofd.

a8,
aR6.
887,

8K,
989,

600,
601,
o2,
603,
6014,

605.
606,

615,
[GUN
617,
GIs.
G19.
620,
621.
622,
623,
624,
625,

626,

628,
629.

630.
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3 18, Physics of egriculture.
Drainage, irrigation, machines, motors, ste,

Davidson, J. B., et al. Farm machinery and farm motors. 0) $2 net.

Elliott, C. G. Practical farm drainage. (1J) $1.50.

Elliott, C. G. Drainage of farm lands (Farmers’ Bul. 187). . (Bb)

Johnston, C.T., etal. How to build small irrigation dlt(‘heﬂ (Farmera’ Bul. 158).
(Bb) .

King, . Ward. The u=e of the slit-log drag 9l earth roads (Farmers Bul. 321)

. (Bb)

King, F'. II. TIrrigation and drainage. (N) $1.50.

King, F. H. TPhysics of agriculture. (NNN) $1.75. l 5

Lucke, C. E,, et al. The use of alcohol and gwohne in farm engines (Farmers’
Bul. 277). (Bh) i .

Powell, . E.  Wind-mills and wind motors. (NNNN) 50 cents.

Wickson, E. J.  Irrigution’in ficld and ggrden (Farmers’ Bul. 138). (Bb)

- 17, Plant diseases.
(See also Spravlng )

Galloway, B. T.  Some destructive potato diseases (Farmers® Bul. 151, (Bh)

Mass: State Forester. The chestnut bark disecase. (F)

Massee, Geo. A textbook of fungi. (N) $2.

Shear, . 1= Fuugovs diseases of the cranberry (Farmers' Bul. 221). (Bh)

Smith, Elizs. H. Blomom engd rot of tomatoes (Mass. Agr. Exp. Sta. Tech. Bul.
3.

Stevens: ] I et al.  Diseasen of ecopomic plants.- (N)

Stone, Gi. I, Tomato discases (Mass. Agr. Fxp. Sta. Bul. 138). (D)

18. Plant foods and feeding.
(Soe also Solls, etc.) 7

.\ikmnn.Ml. Manures and manuring. (000) $2.50. ~

Beal. W. H. Barnyard manure (Farmers’ Bul. 192). (Bb)

Brooks, W. P. - Fertilizers for potatoes (Mass. Agr. Exp. Sta. Circ.%ay_ (I

Brooks, W. P.  Poultry manures. their treatment anl use (Mase. Agr. Exp. Sta,
Cire, ’;‘ (D) . =

Cameron. F. K. The woil solution. (PPP) $1.25 net.

Close, . P, et al:  Asparagus, fertilizer tests (Md. Bul. 151). (22)

lasking, et al.  Inspection of commercial fertilizers (Mass. Agr. Exp. Sta. Bul.
140). (D) : .

Johnson, 8. W. How crops feed. (0) 50. .

Myers, W. 8. Food for plants. (QQQ)

Rhode Island. (ontinuous corn mlture(R I Exp Sta. Bul. N13). (M)

Rhode Island. Further exferiménts in tup-dmmg grassland (R. I. Exp. Sta,

Bul. 90). (M)
Rhode Island. Cooperative experiments in top-dnemng grassland (R. I. ﬁgr.
Exp. 8ta. Bul. 95). (M)

. Rhode Island. A test of hine phoephatea with different plants (R. I. Agr. £ xp.

StagBul. 114). (M)
Rhode Island. The gain in nitrogen during a five-year pot experiment with dif-
ferent legumes (R. 1. Agr, Exp. 8ta. Bul. 147). (M)
Rhode lasland. Plant peculiarities as shown by ‘the.influenco of sodium salta
(R. L. Agr. Exp. Sta. Bul. 104). (M) ,
Rhale Island, . Concerning the ngncultun.l value of eodlum mlts (R L Agr.
Exp. Sta. Bul 108).. (M) . S
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631, Stewart, J. H., et al. Field experiments with fertilizers (W, Va. Bul. 131,
(GGG)
o

632, Voorhees, E. . v Commercial fertihzors Composition and uee (Farmer's 131
44). (Bb)
633, Voorhees, E. B, Fertilizers. (N) $1.25. »

634, Halhgnn J. E. Boil fertility and fertilizers, (PPP)
19, Plant life, propegation, and tests,

(45. Bailey, I.. H. Plant breeding. (N) $1.25,

646. Ballou. P, H., ¢t al. Potatoes, culture in Ohio” (Ohio Bul. 218). (RRR)

647. Beal, W. J. Seed dispersal. (CC) 35 cents, .

648. Corhett, I.. . The propagation of plants (Farmers’ Bul. 157). (B

49. Coulter, J. M. Plantstudies. (YY) $1.25.

630. Craig, A. G. Potatoes. test of varieties (Washington Bul. ‘H) (S8N)

751, Gray, Asa. How plants grow. (BBR) 64 cents net, '

652, Grubh, E. H. ‘Potatmu]ture on irrigated farmy of the West (Farmera’ Bul, 3%
"(Bh)

653. Hinson, W. M., ¢t al. Tobacco seed beds, management (Conn. Bul, 16 (G

634. Johnson, S, W. How crops grow. (O) $1.80. ’

655, Jones, L. R. Vermont grasses and clovers,(Vt. Bub. 943, JJJ)

656. Jordan, \W. H., ef ol. Potatoes, fertilizer tests (N. Y, State Bul, 327). (J.)

657. Kemnedy, P. B.  Alfalia, test of varicties (Nevada Bul. 72). (LLL)

658, MacDougall, D. T. The nature and work of plants. (N) 80 cants.

659. Maine. Experimentsin breeding sweet corn (Maine Bul./183). (11

660, Maine. TProper growing and handling of .potato “seed” q{ovk (Maine Bul. 435,

‘ N
661, Masters, M. T. Plantlife on the farm. (0) %1 :
662, Osterhout, W. J. V. LExperiments with planta. (N) $1.25. e

663. Rhode Island. Further resulis in a rotation of potatoes, rye, and clover (R. 1
Agr. Exp. Sta. Bul. 135). (M)

664. Rhode Island. Grass experiments (R. L. Agr. Exp. Sta. Bul. ¥2). (M)

665. Rhode Island. Potatoea (R. I. Agr. Exp. Sta. Bul. 111). (M)

666. Rhode Tsland. The soy bean (R. 1. Agr. Exp. Sta. Bul. 92).. (M)

667, Spillman, W.J. Farm grasses of the United States. (0) $1. 0
(68. Sutton & Sons. (‘ulture of vegetables and flowers from sceda #hd roots. (TTT
: $1.25.net. . i
669. Waugh, F. A. The graft uinion (Hatch. Bul. (Tech.) No. 2). (D)

670. Willis, C.  Alfalfa. test of varieties (S. Dak. Report for 1910). (UTUU)

671, Peabody and Hunt. Llementary biology--Plants. (N)
672, Sargent, F. L. Plauts and their uses. (HH)

20. Solla, geology, physiost geography, soil fertisty.

880. Brooks, W. P The chemical analysis of avila (Mass. Agr. Fxp 8ta. Cire. 29). (I))
681. Burkett, C. W, Soils, /| (0O) $1.25.

682. Davis, W, M, blementary phymcnl geography. (CC)  §1 net.
683. Fletcher. Scils. (P) $2net. ’

684, Free E. E., atal. The control of blowing roils (Farmers’ Bul. 421). (I

685. Gilbert, G. K. An introduction to physical geography. (YY) $1.25 net.

686. Hills,J. L., etal. Soil clmﬁcmona and adsptauons)(Vt Bul 164). (J1I) -

. King, F. H The svil. (N) $1.50.

. McCall, A. Ge¢ The phyuca.lpropet:uesofaoxla (0) 50 cents net.

. Metrill, G. P. Rocks; rock weathering, and soils. (N). $4.

#0. Rhode Islarid. erldexpenmenuonmdxndml farms (R. I‘ Agr: pr Sta. Rl
" 148) (3‘)'

-
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715,
TH.
71H.

716,

. Jolhinson, Willis G,

e =

1.

. Rhode Island. When to spray. Formulax and notes on spraying (R. I. Agr.
Exp. Sta. Bul. 100). (M) g
Scott, W. M., ¢t al. Spraying peaches for the rontrol of brown-rot, scab, and

726.
727.

729.
I 730.

731,
7382,

733.

745.
748.
747.
748. Corbett, L..C. 'The school garden (Farmen’ Bul. 218).  (B3h) o £

AGBICULTURAL PBOJECT ST

Poberts, 1..P. “The fertility of the l.md

Snyder, H. Soilaand
Spillman, W. J. Ken
Spillman, W, J. Boil

Taft, Wm. Conservation of the noil (Cire. 3%). (B
Tarr, R. 8. Elementary geology. (X) $1.40.

Vivian, A First principles of soil fertiligy.
Whitney, M. Soil fertility (Iarmers’ Bu

Lyon, T. L., etal. Soils. (N)

Olinton, G. P., etal,
Connecticut.  Proprie

San Joeé scale (Storms Bul. 54). (1)
t'onnecticut.  Petroleum emulsion for the San José scale (Storme Bul. 49). (I
Galloway, B. T. Potato dixenses and fheir treatment (FFarmert’ Bul. 91).- (1tb)
Goodwin, W. H., Spraying machinery (Ohio Bul. 216). (BRR)
Hinds, W, E. Carbon bisulphid as an insecticide (Fargers’ Bul. 145). (Bb)
Howard, L. 0. The brawn-tail moth and how to mntrta(

(BL)

Howard, 1.. 0. The gyvpsy moth and how to control it ('armere’ Bul. 275). (Bb) -
Fumigation methode, (0) $1.

Lodeman, E. G. “The

],uf&:m, B.F. Spray
Marlatt, ¢, L., et al.  The control of the codling moth and upple scab (Farmers’

Bul. 247).  (Bh)

Marlutt, C. L. Important insecticidex: Directions for their preparation and use

(lamwn Bul. 127

3. Orton, W. A= Spraying fur cucumber and melon duzemlex (Farmer’ Bul. 231). -

(BBb)

curculio ( l' armers

Slingpriand, M. V. et al. lnsects,Injurious, treatment (( ornell Bul. 283). (K).

Stone, G. E,, e aI

Agr. Exp. Sta. Bul. 123). (D) o a0

Swingle, W. T. The
oatse(Farmer' Bul. &

Van 8lyke, L. L., gral.
(L)

Waite, M. B. Fungiciden and their use in pn-venlmg diseases o1 truit (I nnuors

Bul. 243). (1ib)

Wallace, E.  Lime-sulphur preparations, injurious eifects (Cornell Bul. 288) (l\)

Weed, €, M, Insects

Whetzel, H, HH. .iseases of plants, treatment (Cornell Bul. 283) (I\,

Barto, D. A. Manual
Bricker, G. A, et al.
Burkett, Stevens, and

»—&,Q‘-.«a

89

4BIBLIOGRAPHY.
(NI ) 50,

fertilizers. (X) §1.25

ovation of worn-out leﬂ(l-arm(’r« Bul. ’4)) (8h)
conservation {Farmen' Bul. 4u6,. (Bh) 2

,.._..4»—“““‘“

(Q0) §lnet.
2571 (B

F28 Spraying and fuimnigalion. O

-
Spraying experiments (Conn. State Report, 1900-101. ((3)
tary and home-made miseible oils for the congrol of the

(Farmers’ Bul. 264).

spraying of plants.  (N)  §1.25,
ing experiments on potatoes (Vt. Bul. 158).  JJJ)-

). (Bb)

Bul. 440). (Bb)
Fungicides, 1nsecticides, and kpraying directiona (Masn,

prevenmm of stinking smut of “lmﬂ’m\d loore xuut ot
250). (Bh)
Lime- aulphur wah, prv]mmtmn (N. Y. 8tate Bul. 329).

and insecticides. (0) $1.50. -

o0, Trrfbooh rmd manuals for achools,
(Agricultural))

of agriculture, eoila and crops. (CCC) 50 centa net.
Agricultural words. (VVV) bcents,
Hill. Agriculture for beginhers., (¢'(') 60 cents net,
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753.
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760.
761.
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765.
766.

767.

768.
769.

770.
771.

72
773.
774.
775.
776.
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Coulter, J. M., et al., Praatical nuture study and elememu'rs agriculture.. (YY)
$1.35. .
Crosby, D.J. School exercises in plant production (Farmen’ Rul, 408). (Bb)

. Crosby, \b,%t al. Behool lewons on corn (Farmens’ Bul. 409).  (Bb)

Davis, C. W. Rurl schdol agriculture.  (0) $1.
Duv'ui, K. C. Productive farming, () &1 - -
Duggar, J. ¥.  Agricyltwre for southorn sehools, (N) 73 cents. \

Farrar, H. A, A year of agriculture in a rural Vermant high school (\hddlohur)
Coll. Bul. 3). (WW:W)

Field, Jewie. Purm stithmetic. (IL\ X) 15 cents.

Fisher and Cotton.  Agriculture for commaon schools, (KEE)Y 1.

Fream, W. Elementary agriculture. (V) $1.25net.

Goff, E. 8., et.al. Fimt principles of agric-ulture. (B1313) 64 centsnet.

Halligan, J. E.  Fundamentals of agriculture.  (C(")  $1.25 net.

Hatch and Haselwond.  Elementary agriculture. (YYY) 50 cents, .

Huys, W. M, Farm dagclopment, (0) $1.50 net

Hillma, F. H. o«l@um geedrin the home andi in the rural x¢hool (Farmers'
Bul. 438). , (Bb & .

Hodge, €. ¥, I\.lture study and life. (CC) $L.20net. .

Howe, F. W.  How to test seed corn in school (Of. of Exp. Sta. Cire, 96). (1)
Hurd, W. D. Coure in agriculture for high schools and academies in Wine.
(AAAYN) Co e

-Jackeon and Daugherty.  Agriculture through the laboratory and school grarden.

(0) $1.59 net. .
James, C.J. Practical agriculture.. (YY) 8Ucents net.
Mass. State Forester. The ewergreens: Methads of study in public schools (Mass,
State Forester Bul. 4). (F)
McLennan, J.  Mamual of practical farmiyg. (N) $1.50.
Moore, W. M., gt al. Forest yumseries for zchools (Furmers' Bul, 423), (Bb) =~ °

S

2. Nolan, A. W, One hundred lessonaln agriculture. (YYY; 63 cents.

Shaw, E. E. Gardening. . (P!

Shoecmnith, V. M. The study of corn. *(0) 50 centx net. a

Soule and Turpin. Agrkculture: Ity fundamental principles. (Z27) 75 cents,
vens, F. L., et al. A practical arithmetic. (EEE) 65 cents, -

Tpham, A A, Anintroduction to agriculture. (YY) 75 cents net.

. Warren, G.F. A secandary course in agronomy (Of. of Exp. Sta. Circ.77). (Ba)
. Weed, C. M, Farm friends and farm foes. (CCC) 90 cents net. 0

780. Weed, C. M., et al. The schwol garden book. (EEE) $1.25.

781. Wilkinson, J. W. DPractical aggiculture. (BBB) 80 cents net.

782. Wilson, A. D., et al. Agriculture for young folks. (Q) $1.

788. kaenwerdcr, H. A. Forestry in t.ho public schoole (U, S, l«oreet Service Circ
130). (Bg)

784. Comstocky A. B. Handbook of nature study. (MMM) $3.65 net. . .

785. Burkett, C. W,, et al. Farmarithmetic. (0) | of ~

786. Budd, J. L,, et al. Amegican horticultural manunl @ .

787. Call, L. E., et al. A laboratory manual of: agric Nilture. » ’ .

788. Stebbins, 0 A. The pnnclﬁles of agriculture through the schdl and home
garden. (N) . .

789. Calfee, J. E. Rural arithmetic. (C() 2

. §80.1 Ross. A dmry labomtd?y guide. * L 0 v

A - T

N
S A -im gt
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73, Dates, C. C. Windbreaks (U. 8. Forest Service Bul. 861 (Bg‘, g
791 '
792
793
794.
795.
796.

803.
804.

815.
8146.

817.
818.
819.
820.

821.
. 822,

830.
831,

AY
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23. Trees and ehrubs.
Not for fruit. . . -

Blakeslee, A. F, et al.* Treesin winter, (N)

Blakeslee, A. F,, et al. New England trees in winter (Swrrn Bul. 69). (I
Gifford, John. Practical forestry, (YY) $1.20. R .
Jones, L. R., etal. Vermont shrubs and woody vines (Vt. Bul. 145). JdJ,

‘Mainc. Wood-lot suggestions (Maine Bul. 402). (1)

Mass. State Forceter. Forest trees of Massachusetis, huw you may kmm thewn
(Mase. State Forester Bul. 1). (%)

. Mass. State Foreater. Massachusetts wood-using industries (Mase. State Forester
. :

Bul. 3). (F)

_ Mass State Foroster.  Reforestation in Mussachusetts (Hase. State Forester Bul.

5). (F)

. Mass. State Forester. How and when to collect white-pine peed (Mass. State

Iorester Bul. 6). (I)

. Mass. State Forester. IForest mensuration of the white pine, how tu estimate

standing timber (Masy. State I orester Bul. 7). (F)

. Mass. State Forester. Forest ﬁrc-hghtmg cqu1pmem. in our towus (Muss, \late

Forzster Bul. 10). (F)

. Mase. State IForester.  How to make im})m\'ement thinnings (Muss. State Forester

Bul. 8). (Fy :
Pinchot, G. Forest planting (U. S. Forest Su\u e Circ. 61).- (Bg)

Pinchot, G. A primer of forestry (Farmers’ Bul. 173).  (Bb) ,
. Pinchot, G. A primer of forestry: Part 11, practical forestry (Farmers’ Bul,
358). (Bb) .
. Spring, 8. N.  White pine: Natural replacement on old fields in New England
(U. 8. Bureau of I'orestry Bul. 63). (BBh) - -
. 2{. Weeds and their eradication. . ’

Cates, J.S. The eradication of quackgrass (Farmers’ Bul. 464). (Bb)

Cates, J. 8., et al. A method of eradicating Johinson grase (bamu ' Bul. 279).
(Bb)

Chestnut, V. K. ’I‘hmy poisonous plants of the United States (Fgfmers’ Bul,
.86). (Bb) 'Y

Cox, 1. R. The eradication of bindweed, or wild mormng~g ory (Farmers’

Bul. 368). (Bb) .
Dewey, I.. H. Weeds and how bo kill them (Famﬁ‘rs' Bul. 28). (Bb)
Ifillman, . H. Fodder in relation to farm seeds (Farmers’ Bul. 306). (Hh)
Pammel, L. H.  Weeds of the farm and garden. (0) $1.50 net.

Rhode Ieland. \.Veode, their eradication and control (R. I. Exp. Sta. Bul. 133,
M ' Q e
( ) 25. Zaology, general and economic.

13

(Bee also above references 360, 361.) v

‘I.invi]]e, M. R, etal. A texthook in general zoolugy (CC) $1.20mwt, .
Osborne, H. Economw zoology. (N) $2.

KN

VI. For bettermeilt of mu‘nm)‘.,ijc and eduoatton

. Abbe), M. J. Nornn]-s( hool instruction in ugm ultura (lr 8,01, uf EXp. Sta.
Cir.90). (Ba). g

. Andereon; W.L. The country town. (BBBB) 8l )

. Bailey, L. H. Ths t.oumry-l‘lje movement in the United Statds. (N, $1.26 .

o net‘ e N a .
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818, Failey, L. H. "The State and the farmer. (N)  $1 25 net. -
639. Bailey, L. TI.  The trainiug of farmers,  (CCCCY 41 net:

£40. Boy Scouts of America.  Boy Scouta of America. (P) 30 cents.

841, Brewer, I. W. Rural hygiene, (S) $1e25.

R42. Bricker, G. A. The teaching of ggriculture in the ll‘igh school. (N) #1.

. 843. Buell, Jennic. One woman's work for farm women. (DDDD) 50 cents net,
&44. Butterficld, K. L. Chaptters in rural progress. (EEEE)  $1 net.

845. Butterficld, K. I The country church and the rural problem. (FEEE) $1.0s. .1

846. Davenport, E. M. Education for efficiency. (CCC)  $1 nat. ‘

847. Davis, Benj. M. Agricultural education in the public schools. 1 EERE; §1
net. - .

848. Dodd, Helen. The healthful farmhouse. (DDDD) 60 conta net,

849. Fowler, F. H. Early agricultural education in Massachusetts, (1

850. Fullerton, E. L. The lure of the land. (FFI'F)

851, Gerbard, W P. Sanitation, watoraupply, and sewage disposal of country houses,
(GGGG) $2 net. '

852. Groene, M. I..  Among school gardens. (IO §1.25

853. Hall, Bolton. Three acres and liberty. - (N) $1.75,

854. Hurris, 1. T. Health on the farm, (IIT1) 75 cents.

. 855, Howard, I.. O. House flies (Farmers’ Bul. 459, (Bb)
856. Tloward, L. O. How insects affect health in rural dimrir(n\(!-‘amu-rn' Bl 155,
. (Bb)

857. Moward, L. O. Remedies and preventivee againat mnaqlntnoq (Farmers’ 1l
444). (Bb) *

858, Howard, L. Q. Sowe facts about malaria (Farméers® Bul. 4500, (Bh)

850, Tlowe, I'6 W. Boys” and girls’ agricultural elabs (Farmers* Bul, 385\, (11

860. Jewell, J. R. Agricultural education, including nature study and re lnml par-

. dens (U. 8. Bur. of Ed. Bul. 2). (\) - .
861. Kern, 0. J. Among country schools.  ((°C)  $1 net. ' ~
862, King, I'. H. _ Farmers of 40 centuries.  (NNN)  §2.50.

863. King, F. H. Ventilation for dwellings, rural schools, and sfables. (NXY)

' 75 cents. ) . a
864. Knapp, 8. A. Demonstration work on gouthern farms (Farmen Bul. 4227, (I
865. Knorr, G. W.  Consolidated rural schools and organization of a county Kystem
< (1. 8. Of. ¢f Exp. Sta. Bul. 2323, (Ba)

866. McKeover, W. A, IFarm boys and girls. (N) $1.50. *

867. Miller, M. B. \\OUul(mr work. (P)U 5

868. Page, L. W, etal.+ How to prevent typhoid fever (I armers’ Bul. 478). (Bb)

869. Plunkett, Sir'H. “The rural-life problem of tite United Juates. (N) $1.95, _ ‘

870. Robertson, J. W, Mdydonald movement for rural education and other u(ldn-w s,
(J31J)

871. Robison, €. H. Agricultural instruction in the publn hlgh ne lumln of the United
States. (KKK¥K)

872. Sledd, Andrew. Rural ¢. urban conditions in the sletermination o! education ;l
policy (U.S. Of. of Exp. Sta.). * (Ba)

873. Snedden, David. The problem of vogational education. (LLLL) 35 cents net.

74. Stiles, (", \\' ,etal] The mntary pmv(l-urmam Bul. 463). (Bb) <
wo A. €., etal,/ The American syatom ot agncultuml educutmn (U.S.0of. of

Exp. Bta. i lOﬂ)

876. W mmms, Dora/" Gardena and their meaning. (¢ ) Q0 cents net.

877. Wilson, E. T. 'Modern eonveniences for fhe tarm homes (IFarmers’ Bul. RN

(B : K

A volumﬂnthe“ubmy olWorklnd Phy," totullonky uteomphuut ol 10 \alumea et $17.50.
gee P LE 1 %

% t
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\}( Rhde l\lnnd Agricultural £xperiment 8tjption,! Mnxston R.I. &

f @ WebD\ublishing Company, St. Paul, Ml

" X American ’oultry Association, Morgan Park, .

AGRICULTURAL PROJECT STUDY BIBLIOGRAPHY. . 98-

Hunt, Thos. 1. The young farmer, (0)) ’ )
Qanrt Maur, Kate. A self-supporting home, (N- )
Sevage, W. G, Milk and the pubh('health (Ny sa.

S. PUBLISHERS AND THEIR ADDRESSES.

A VUnited States Burean of Education, W ashington, D. . M
Apply o the Commissioner of Education,
‘B Vuited Siates Department of Agrinrulture, Washington, D. C.
ADPIY Lo the Secretary of Agriculture for the®Yharbooks, also for matier jssied by the following
Lranches of service in the Department of ‘A griculture:
Ba Office of Experiment Stations of U. S. Dept. of Agricnlinre
Bb Farmers’ Bulletinsof the U. S. Dept. of Agricnlture. °
Be Burean of Statistics of the U. S. Dept. of Agricultugg, q
Bd  Division of Statistics of the U. 8. Dept. af-Agienlture.
@ Bo Section of Foreign Markets of the . S. Dept. of Agricultire.
Bf Divison of Foreign Markeis of the U. S. Dept. of .\ gricultire.
Bg  Forest Service of the U. 8. Dept. of Agriculture,
Bh Bureau of Forestry pf the U. 8. Dept. of Agriculture.
Bl '
B
By
- it .
¢ Massachusetts State oard of Agricultire, State liouse, Buston, Mass.
APy 10 the Secretary.
1 Massachusetts Agricultural Experiment Station,! Amherst, Maxe, ‘
. Massachusetts Agriculturel College, Extension Service.
Apply to the Director of the Extension Service. Wak .
V' Mascachusetts State Forester, 6 Beacon Street, Boston, Miss. .
G Connecticit,-Btate, Agriculturl E x puriment Station,! New Haven, Conn.
H Connecticut, Storrs, Agricultural Experiment 8tatlon,' Storrs, Conn.
T Maine Agricultural Experiment 8tation,! Oroho, Me,
J New Humpshiré Agricultural Experiment Station,! Durham, N. H.
K New Yark, Cornell, Agricultural Fxpenment Station,! Ithacy, N. Y.
1. New York, State, Agricnltural Experiment Station,! Genevu, N. Y. | '

N Tue Mwfmillan Company, 64-66 Fifth Avenne, Necw York, N. Y.
0 'The Orauge Judd Compqny, 815-321 Fourth Aveune, ‘<o\\ Y nrk Ny .
» ,I)(Nr-:::lu) , Puge & Company, Garden Chy,N. V.» - B

R William'lenry Muule, 1707 Filbert 8treet, Philadelphia, 1'a.

S 1. B. Lipplocott Company, Washington Squm, Philadelphia, Va.

T John Lane Company, New York, N. Y. '

U Johin Murmy, London, Eng. b
V' 1daho Agricultunal Fxperiment Station,' Moscow,Jdabo.
W Theg A.I Rout Company, Modina, Ohio.

Y David McKay, Philadelphia, Pa. . . )
Z Michael K. Boyer, Hammonton, N, J. .
AA  The Torch Press, Cedar Rapids, Jowa,
B Edvwngl Amold Company, l.ondon, Eng. , ‘'
¢ Ginn & Company, 20 Bedcon Street ,JBoston, Mass. 1
DI Cassell & Company, Limited, Lgndon, Eng. .
EE  The Breeders’ Qazetts, Chicago, 11. 0 .t ¢
¥F¥ J. E. Wing, Mechanicshuirg, Ohlo. -~ *
(iti  Sanders Publishing Company, 542 8outh Dearhomn Street, Chiengo, 11, 2 i
JHU Menry Holt & Company, New York, N. Y. NS .
11 The n..'h:d Company, 46Lomhlll}flmlon Mass. v e
11 John Witey & 8ons, New York, N. Y.
KK Frederick A. 8tokes Compeny, 443 Fourth Avennc, New York. N Y. . -
L1 ). A.Cralg, Omaha, Nebr.
MM Diinois Agrichiltural Kxperiment Station ' Urhagy, m.
NN John Michels, West Raseigh,N.C. L
OO Virginia. Blschlmrg, Agricul Experiment 8tatlon,}! Blacksharg, Va. .
PP Wisconsin Agricuitural Experimént Station,! Madison, Wis. . . e
L3 .

+ Apply to the director. *
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William Briggs, Toronto, Can. h
The Home Correspondence 8chool, 8pringfield, Mass.
The Onting Publishing Company, New York,iv. Y.

8ilver, Burdett & Co., 221 Columbus A venue, Boston, Muss.
The Foather Publishing Company, Wushington, D. (.
¢ VV Texas Agricultuml E xperiment Station,! College Station, Tex.

ww

W, A. Henry, Madison, Wis.

XX #North Carolina, College, Agricultural Experiment Slntmn ! West Raleigh, N. (',

YY
7
AAA
BHEB
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DDD
EEE
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vvu
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Www
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YYY
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AAAA
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EEEE
FFFF
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NNNN
0000
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D. Appleton & Ca., 35 West 32d Street, New York, N.

Maryland Agricultuml Experiment ¢:ation,! College I‘urk, Md.

P. Blakiston's 8on & Co., 1012 Walnut Street, Philadelphia, ’a.

American Book Company, 63 Summer Streel, Boston, Mass,

D.C. Heath & Company, 120 Boylston Street, Boston, Mass.

Sato Journal Printing Company, Mudison, Wis.

‘Charles Scribner’s 8gns, 153 Fifth Avenue, New Yark, N. Y.

Vinton & Co., London, Eng.

West Vlrglnln Agricultural Experiment Station,' Morgautown, W Va.

Mecdota Publishing Company, Madison, Wis. ¢

Towa Agricultural Experiment Station,' Ames, towa. .

Vermont Agrienltural Experiment Station,' Burlington, Vt,

The Farmbr Company, Philadelphia, I'a. '

Nevada Agricultural Experiment 8tation’)! lteno, Nev.

Comstock Publishing Company, Ithaga, N R

Mrs. F. H. King, Mudison, Wls.

Wm. Blackwood & Sons, London, Eng.

The Chemical Publishing Company, Easton, Pa. °

Wm. 8. Myers, New York, N. Y.

Ohio Agricultural Experimeut Station, Wooster, Ohio.

W&thngton Agricultural Experiment Station,) Pullman, Wash. P

8lmpkin, Marshall & Co., Condon, Eng. ;

8outh Dakota Agricultural Experiment Station,! Brookings, S. Duk.

The Ohio Association for the Advancement of \grimlmml Educution, Columbus, Ohio,

Middlebury College, Middlebury, V't.

Henry Fleld S8eed Compapy, Shenandoah, lowa.

Row, Peterson & Co., Chicago, Ill.

B. F. Johnson l’ubllshlng Company, Richmond, Va. ] N

Maine, State SBuperintendent of Public 8chools, Augusta; Me.

The Baker & Taylor Company, 33 Easf 17th Street, Now York, N. Y. '

The Century Company, Union Syuare, New York, N Y.

Whitcom?! & Barrows, Huntington Chamberd, Bost(m Mass.

University of Chicage P’ress, Chicago, 111

Long Island Rallroad Company, Medford, Long Island, N. Y.

D, Van Nostrand Company, 25 Park Place, New York, N. Y, )

Charities Publication Committee, 105 East 22d Street, New York, LY. .

Bturgls & Walton Company, New York, N. Y.
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* APPENDIX.

1
’

TYPES OF MASSACHUSETTS. A—GRICULTURAL SCHOOL:!

By WuLiam T. BawbpenN,
Managing Editr of ' Vocationa! Edwucation.”

At a meeting of representatives of State departments’of education held at Staten
I<kind, N. Y, the Massuchusetts plan of agricultyral instruction was described by its
ariginator and director, Rufus W. Stimson, agent for agrirultural education of the
State hoard, Boston. 8o much interest was manifested by the men from the other States
that Mr. Stimson invited a group of those present to accompany him ot one of his trips
of inspection in order to visit a number of schools in operation and to study the experi-
ments at first hand,  The party cojisisted, in addition to Mr. Stimson, of three repre-
sehtatives of Stato departments of edueation having chargeof the work in agriculture—
Tayton 8. Hawking, Albany, N. Y.; Lindley H. Dennis. Hirrishurg, Pa.; Lewis H.
Carris, Trenton, N. J.—und the writer of this report.

The party met at Northampton, Mass., on Monday morming, June 9, 1913, visited
schools in the indmediate vieinity, and proceeded thence to Hadley, Amhemst, Petar-
shami, and Northboro. The trip was made in Mr. Stimeon’s touring car, which not
only added greatly to the enjoyment of the party, but also made it possible to cover
more territory than could have been attempted otherwiee and petmitted visits to a
number of the boys on thejr homo farms. On Wednesday evening the automobile
trip of over 200 miles came taean end at the Back Bay Station in Boston in time to
catch the 5 o'clock train for NewsXork.

The first school visited was Hopking Academy, at Hudley, a yilage of about 2,000
inhabitants.  Under the principalship of Franklin E. Heald, this school three years

ago introduced a four-year vocational agricultural course. By thus attempting to

adjust itself more closely to the needs of a emall community in which farming interests

-were at least equal in importance to those of higger education, u moet interasting

transformation has been wrought in a typical tmditional New England classical
academy. The records show that under the old conditions the proportion of enter-
ing students who were gruluated rcached‘ the low-watgr mark of 40 per cent, whereas
last year it was 88 per cent. ‘

= The work ir the agricultural courso is of secondary grade, and it is regurded as de-
sirable, thouéh not absolutely essential, that pupils shall have completed the work
oi tho elementary school. There are 20 boys it the school, of whom 12 are taking the

course in agriculture. The instructor is E. J. Burke, » graduate of the Massachusetts .

Agricultural College. The students of the first two years meet the instructor in the
moming, and those-of the last two years in the afternoon. Practically all of the boys
spend their free half days in taking the r r aciademic subjects-planned for the

‘course, which is as follows, the numerals indicating number of periads weekly: -

First year: Agriculture, 20; English, 5; fe ral science, 3; sociul science, 3.
chonde?es g iculture, 20, English, 4; Yiology, 5. ’ B . @
Third year: culture, 20; Eng ish, 4; chemistry, 5. s
'Fourrgh year: iculture, 20; Engliafl, 4; physics, 5. . L%

' This appendix npro&uceo portions of a report which v”vn jo'ln?ly igmd upon b¥ the lour visitors

named in the first peragraph, which was written/ by Mr. Bawden, and which was . publish:d in the

November, 1913, 1ssue of Vogational Efucation. .
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, THE MASSACHUSETTS HOME-PROJEOT PLAN.

The school is not large enough to mako pructicable special classes in science and
English for the agricultural students; so the simple plan has been adopted of enrolling
them in the regular classes. Whenever the home project work requires the entire
time of a pupil, he is excused from all classes temporurily. One small classroom, with’
no epecial equipment, has Yeen set aside for the work in agriculture. The school
grounds include space for demonstration plats, and a small orchard which has beeh !
used as & laboratory for the study of spraying, grafting, etc. The lund and orchafd -
are pot essential parts of the scheme, however; so that it could be duplicated in uny
village or rural high school situated within reach of boys living on the farm.

_ Thesecond type of school visited is the Bmith’s Agricultural School at Northamptoh. -
The feature of this school that interested the visitors most is its unique brehitecture.
The illustrations suggest how admirably the building is adapted to its purpose (me
~  p.32) . '

By placing four building units so as to inclose a rectangle of suitable dimensions
(Plate A), and roofingover the inclosed space, an ‘“‘4rena ” is provided which servesa
number of distinctive purposes (see Plate -B),."The auditorium, with its ruised seats,
is so situnted as to command a view of the inclosure when sliding partitions are lifted.
On Wednesday, May 28, 1913, a horse show was staged which lusted through the
afternoon and evening. Prize ribbons were awarded for exhibits in 17 different classes.
The boys put up a tentand built temporary stalls in the rear of the building to shelter
the anlmals, and the arena afiorded an ideal place for the exhibits (see frontispiece).
The display included single and double teams of drsft and of driving horses, boys
and girls riding in the saddle, Shetland popies*driven by children, and fast horses.

An expert from the Masmthusetts Agricultural College was present to assist in j udg- i
ing the exhibits, and, as part of the evening program, an official announcer drow atten-
tion 10 the fine pointa of the various winning horses. At appropriate times the prize
horses were led before the audience, and the practical demonstrution of horse judging
was made complele. Thero was no lack of fine horses, as exhibits were entered from

. near-by stock farms and even from as far away as Springfield. °

Concerning the achool itself the following statements from the announcement are

explanatory: i

The institution has three affiliated schools: School of agriculture, girls’ school of
industries, and boys’ achool of indusiries. The differcnt trades and occupations
taughtin the school are known as departments. The boys' school of industries already
hassa department of cabinetmaking and a department of machinists, and is confidering
the advisability of establishing a department of house carpentry. The girls’ school
of industries has a department of homemsking, and is considering the
advisbility of establishing a department of sewing and dressmaking. .

The industrial work of each department is in the hands of trained and competent
workmen. In all cases these workmen are taken from active life rather than from
the teaching profession. In addition to the expert workmen found in the industrial
work, ehx.genenced teachers have charge of the students in their nonindustrial work
in English ‘history, ciu'zenshiﬂ, science, etc, '

The work of the atudgnte falls under three heads, with the following time allotment:
Productive work, 50 per cent; subjects closely related to the productive work, 30 per
cent; subjects that prepare for citizenship and leisure, 2(? per cent. While not
nlwi::hly ollowed, this is regarded as the best distribntion of a student’s time that we
cat make ih the,preeent status of vocational education. 0 l
The school is available for any b:x or girl betweerni the ages of 14 and 25. No edug-
tional qualifications are demanded. and girls who have ng4 completed the
seventh grade find the work exacting. ey are not, however,.excluded from the
“echool Wntil they demonstrate their inability to do the work. No student is allowed
: to femain in the school who does not come for the purpose of learning a trade or master-
f ing an occupation or who does not ehow sufficient ability to master the requirements
i. . of theindustrisl part of his work. . . g e i
i - .. Ins word, the institution is/for any boy or girl of least 14 years old who does not, *
N \for olle resscn or another, intend to continue in the regular public schosl, and- who

.- *wants'to fit himseld qrhg:elﬂot'eirqingrli ing in an occupation or trade, *. * ¢

-5« The achool does not aimo fit its pupils to meet the ions of other educational
ﬁm & v Ml o T L3 440w k
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The director of the school is Dr. Berbert N. Loomis; Thdmas Bradlee is in chsrge -
of the agricultural work; Walter S. Graffam is head of the boys’ school of industrig‘;\
and the work for girls is under the direction of Miss Mildred J. Taylor and Miss €athe¥
rine A. Murray. : I

The third type of school visited is the consolidated rural echool, with high-school
department, at Petersham. This school i out in the open country; 10 miles from the
nearest railroad, find occupies a beautiful gite of about 10 acres on a hilltop. The
equiprent of the school includes a greenhouse 20 by 30 feet. The principal is F. D.
Reed, and the director of the agricultural work is L. B. Boston. -

When the visitors entcred the room the class in agriculture was at work upon a very
practical problem in balanced grain rations. which grew out of a letter which the
instructor had received the day beforc. The letter was from a neighbdring farmer
and read ad follows: ~

I am uncertain a8 to what is tho best grain ration to feed my three cows, and any
information along this line would be :Tprcciawd. They are in a n;t,her Pocr pasture
and I am at present feeding grain as follows;

¢ SQpot,” a grade zﬂswip calved March 4; April milk yield, 1.075 pounds; May,
1.175 pounds; at preent giving from 33 to 36 pounds per day; gets 2 pounds cotton-
eced meal, 43 poinds corn meal, and 41 pourids whegt_g)mn per day.

“Daisy,” & brown Jersey due to calve July 8; giving about 12 pounds milk,,per
day; gets 2 pounda bran and 2 pounds corn meal per day. This cow will be drnddme
off within a couple of weeks, but I would like to know how to best handle her when

. {resh next montE. D :

The third cow is of no.particular breed that I know of; was fresh last September
and due to calve next September; giving 15 to 18 pounds of milk per day now; she
geta 2 pounds corn meal, gpounds bran, and 14 pounda cottonseed per, day.

1 am selliug whole milk to one of my neighbors at 40 centa per 84 quart can and
want as cheap a grain l1’§ion a8 possible to produce a large flow of milk?

Working from the given data the class prepared a statement of the proper methods
of feeding, together with an estimate of the prubable financial return. It would be
difficult to find a more suggestive cxample of the ways in which the present-day
& hool is recognifn and meeting its opportunities_for social seriice, utilizing them -
at the eame time for the maximum of educational values.

In this school, a8 in the others described, - the agricultural instructor devotes his
entire time to two sections of students; a beginhing seciion in the mornings and an
advahced’section in the afternoons. A boy may take this work’only, spending the
rest of the time on the farm, or on his frec half days he may elect one or more of the
regular high-school subjects. ’ .

The fourth school is that at Northbgro, under the direction of John H. Fay. Itis
in successiul operation without any land for laboratory purposes. Clase study is
carried on in a vacant store rented for the purpose, and alt projects are carried out
on the home farms. ' ‘ . .

INDIVIDUALY PROJECTS DESCRIBED,

. The following isthe very interesting record of Chiester Spinney, Petersham school, for
|/~ the summer of 1912: Vegetable garden, five-eighths acre, net profit, $44.35; credited
sqJf for labor, $12; boy’s return, $58,35; this "%::&uuﬂen coniti‘tuted the’_"project"
which he carried on under school supervision. Inaddition, he set out and cultivated
1,000 strawberry plants; vaised 1 acre of corn one-fourth acre of potatoes; plowed
and planted 1 acre of millet and one-fourth acre of buckwheat; cared for 3 cows, 1
horse, and 50 hens. Chester's father was incapacitated by an accident, o that the
boy did all the work thet was done on the home place that summer. A careful account
was kept of work performed and prodyce eold, which Mv’ed_ that he was entitled to -
|, credit of $164.60 for this ponproject work. Thus the grand total of return for the
Broject period, which included the growing and the harvesting seasons; was $237.03,
Cw MMEP—Me=7. 0L o T

* FABRYRPS.
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98 THE MABSACHUSETTS HOME-PROJECT I?LAN." ‘

During the present season, 1913, Gorlon Nightingale, also at the Petershgm school,
is undertaking as his *‘ project” the care of 4 dairy cows, raising 3 calves, 2 pigs, and
176 chickens. He is keeping careful records of the feed consumed, the amount and
quality of milk produced, and eggs and chickens marketed. Besides this scliool-
supervised work he has assumed the responsibility of one-half acre of vegetablo
garden and 1 acre of corn; he set out in the spring an orchard of 33 acres, 345 treep of
three varieties of apples. and between the rowa of young trees is raising cropsof forn,
turnips, and mangels. Figure 4 shows one of Gordon's daily reports. - 0

In 1912 Albin Anderson, 8 pupil at the Northboro school, undertook as his project
one-sixth acre of potatoes, his father ai the same time putting iu a crop of 34 acres.

.Both eprayed with arsenateof lead to protect the growing plants from the potato beetle,
In addition, as a result of what was Jearned in school. the boy sprayed with Bor-
deaux mixture in July in the effort to control blight. The father. however, cgyld
pot be persuaded that the exjra labor was worthi while, the usual decrease in‘.wtzo
potato crop in this section due to blight being regarded: as inevitable. At harvest
time the boy's methods were more than vindicated by a good yield of excellent
quality, while the plants in the father’s entire ficld were killed early by blight aud
the f¥id was markedly deficient.

In this connection it may be appropriate to refer to anothor instance of & school's .

‘cont.ribution, through ite teacher, to the eolution of practical farm problems, the
details of which came to the attention of the agent of tho_State board. It happened
one day that a valuable hore was sovercly gored in the flank by a vicious cow. There
was 0o one about the neighborhood who could care for the wound, and in fact its
seriousness was not fully realized at the time. It seemed to be necessary that the
horee be kept at work, and this, with the warm weather, soon produced a coridition
of fever, swelling, and suppuration, and the farmer realized that he was threatened _
with the 18 or disablement of a valuable animal. About this time the agricultural
instructor came to visit the boy's project, and noticed at once the critical condition
of the horse. lle secured some siik thread from the farmer’s wife, and suture needles
from his kit, prepared an antiseptic rolution, and with the assistance of the boy ahd
his father treated the wound. He then instructed the boy in the proper caro of the
wound, and in & few days it hesled perfectly. The farmer informs his neighbom
now in no uncertain terms that “that young fellow they've got down there to teach

' farming knolus his business.” "o

.+ Intheechool st Northbero an experiment in fattening chickens for the market was
undertaken as a class project in October, 1912.  Each of the 11 members of the c¢la=a
brought in 4 chickens. These were all spring cockerels, culls frgm flocks that wero
not considered suitable for carrying through the winter. The fattening of these for
the market, therefore, was one of the normal problems of the poultry raiser.
- Crates were built in which the chickens were confined during the time of the experi-
ment. They were fed twico daily, at 7 3. m. end 7 p. m,, all they would eat of a -
batter made of corn meal and wheat middlings mixed with skim milk. Thirty minutes

- daily for the 18 days were required for the work of feeding, 2 hours for weighing, and
6 hours for killing and dressing; total labor, 17 hours. The following is a table of the

- cost itoms, labor not being conasidered :

Grain, 175 pounds, at $0.0175 .......... 00000a00000000a0 Booooooa $3.07

Skim milk, 11 cans, st $0.05. ..o vueennennns N 1.65

) Leg bands, for identification of birds............ ... . ... ... .. .35

8 Use of crates, 10 per cent of cost........ }00000000800000 6060000 ARG .40

I Cost to feed 44 chickens............: $h08 00000000000 00s Koot 547
Cost to feed 1 chicken.. .......... Po00000000000a0600a0a0aGS vee. .13

) Each pupil kept 4 careful mcord throughout the progress of the work and performed
o the necesmry computations to determine the profits realized. Buch an expprimetit,
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besides training in methods of procedure, should throw light on the conditions under
which it pays o fatten for the market, and when it is betier business (o sell without
the labor and expense of fattening. The opportunities for related work in ma
matics and language are sufficicutly obvious.

. CONCILURIONS. !

This account must now be brought to a close with o brief summary of the impor-
tant considerations that come to the mind of the critical observer of the Massa-
chusetls plan.

1. High per capita costs.—(reative work of the type observed in these schools
means the nuintenance of a high level of enthusiasm on the part of the workers, a8
well as constant intimate contact with the very practical and vital economiz problems
of farming.  In‘tommon with creative work in any other line of endeavor, it demands
men of more than aversge energy aud initiative. Under existing conditions of supply
and demand, it has been im possible to find instructors with the necessary qualificalions
for this work at. anything like the prevailing rates of salaries for teache In the
echools visited on this trip the salaries of the agricultural instructors range Imm $1,000,
for une in his first year on the job; to $1,800. In more than one instance the agricul-
tural instructor is paid more than the principal of the school. As already noted, each
such instructor igexpected to devote his entire time to approximately 20 students.

It is neceseaary to face squarely the objection that educhtion under these conditions
is cxpensive. It would certainly be so regarded in certain parts of the country, for
example, where the people are accustomed to paying teachers in the rural schools
§0 or less. The dccision that & proposed course of action i3 expensl\o however,
must rest upon other considerations than a mere statement of cost in dollars nnd .
cents; such as, whal returns from the expenditure can be shown, what will be the
results of adopfing the alternatives of doing without or managing in senle other way,
how badly is it needed? 3 %

Here is found the ju:*tiﬁwlion for State aid. After it has been established that the
proposed form of education is important and necesary, it still fails of being put into

@ ©ficct in many places becguso the extra burden is too great for the community to
awume. But the expected advantages are not 1o be ‘confined o the community;
hence the State is justified in encouraging the needed development by financial
awmistance. According to the terms of recent legislation in several States, the State
.pays two-thirds of the ealary of the teacher, or one-half of the operating expenses
{(»ubstantially the samo amount of assistance), and thus reduccs the burden to a .
point where the community can properly assume i,

‘It is to be remembered, further, that these teachem are employed on a 12-months’
coniract, which allows one month's vacation and requires each teacher to epend
two months, dunnglhomnler in ‘‘ professional improvement ”’ preparing fdr inereased
efficiency. This study is done under the supervision of the State agent. The
instructor is, of course, on duty all the time during the planting, culuvatmg, and
harveating seagons. :

2. Agricultural education an invostment, not an expense.—\\‘xthout doubt, thers
are localitics where tho duplication of tho- Massachusot s experiment would be rank
extravagance, or possibly waste of public money. The' indiscriminate introduction
of much wopk everywhere would be & most unressonable proposl. The present
tendency, however, graduslly coming to consciousness, is to regard money devoted
to education as essentially of the nature of investment rather than expense. When
this view is applied to Agncultunl education, in common with other forms of voca-
tional education, its nigmﬁcnnce is mo eamly grasped than in the case of general
education. And it is'not nécessary in o this emtement bo contend that ihe
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general proposition je any more true in the former case than in the Jatter, hecause it
is easier (0 see it and to demonsinate jt, ¢

3. Practical nature of the work.—The feature of the plan that most impresees tle
visitor is the practical nature of the work undertaken. The instructor is a master of
real farm- work,and, with his students, deuls directly with live farm problems and
not with artifieial experiments in a school garden or laboratory.

4. A sane point of view.— The members of the visiting party were unanimons ipn
expreseing ieir approval of the fundamental principles upon which the Masa.
chusetts plan ia based. The entire experiment rests upon a strictly vocational
basis. No boy is admitted to one of these classes who does not actually live at
lome upon a farm, or who is unable to arrange to do productive farm work, since
parent or guardian or employer must puarantee (o the school that the boy w{ll have

"~ unrestricted control of the piece of land, flock of poultry, or ather agreed-upon con-
ditions of the proposed project. The amount of time 10 be allowed for the work is
also exprossly understond. .

The instructor, up to the Limit of his ability, takes a fatherly or brotherly interest
in'many vegetable and flower gardens in the neighborhaod; he acts in an advisory
capacity to as many of the agricultural undertakings of grammar-school boys and
girls a3 he can reach; bug this isall on the side. If the State department of educa-
tion would recognize such work. and give the necessary authorization for such super-
vision, it could greatly reduce the per capita cost.  Dut. it has deliberately decided

- to limit iteelf, so far as formal recognition is concerned, to work of an intensive kind
with boys and girls who have (lvﬁni?ﬁ?‘chns@n to undertake real responsibilities and
who are mature enough to profit by fhe experience. a ’

“In thus limiting formal recognition to supervision o boys and girls who have defi-
nite plans for farm work. the board dees not intend (o minimize the importance-of .
school garden work and other similar enterprises among the elementary school chil-
dren. While such work can not be regarded as strictly vocational, it docs have great
prevocational or avocational values, In erder to conserve all these values, effor(s
are constantly made to stimulate and direct the activities of the regular teachers
and the cooperation of interested groups of citizens. Help is offered in planning
and conducting “growing contests™ and public exhibitions under school auspices,

8o far as the inatructoy are concerned there is constantly kept.in mind the aim
of aystematically becoming acquainted with the best types of farming in the com-
munity and then of exercising a helpful influence in those districts where it is miost
needed. Every effort is made to promote more permanent tenure of posilion on

the part of the teacher and genuine interest and pride in the locality which he is
trying to build up. Tn this work, as in all school work, the disastrous effects of a
* constantly changing teaching population constitute almost the worst obatacle that

must be contended agninat. b .
S. Supervision of unusual efficiency.—The master mind and the source of inspir-
" tion in this whole movement is the State agent. More than once the visitors were
witnesses of his skill iy meeting and ntilizing situations as they arose. " The instruc-
tor may be with the agent, for several hours s they go about together in the automo-
bile visiting each boy at his project. Thia time is spent in earnest consultation
. about the details of the work, in the giving of advice and-suggestion, and in convey-
" ing some messagesof encouragdment from & successful project under way elsewhere,
and, finally, in the necomary criticism and correction of mistakes. The,Stato agent
is constantly in touch with the boys and their parcnts, upholding the hands of his /
instructors and, with the school trustees and members of advisory committees, inspir-
ing them with approptiate commendation and with accounts of the achievements of

other distriota. = .

= The.value to the teachers’ of the continnal object lesson in sympathetic expert
£, u»_xpe;yﬂiai,on «<cau hardly be gvereetimgted. 8o far us the membera.of the - visiting
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party ‘are concemed, it was .u:r(-wl that this was one of the moxt helpful sn;:gmlmns
carried away from !hv eutire trip. N

6. All problems not yet solved.—Tlie reader should not gaif the erronevus impres-
tion that a perfect gystem has been evolved and that but little remains to be done

but to transplant it,

There are plenty of unslved problems; that is why the work

i3 80 Interesting.

High per capita cost, the conservatism of rural populations, the

ditficulty of securing and retaining eflicient teachers, the periecting of machinery
and methods—these and other problems will ghitinue to deniind thoughtful study.
Even the boys and gitis'present problems of their own in the raral school, as in the
ity school.  Every instmictor in vocational subjects will he able to sympathize
with the agricultural instructor who finds the progress of his work impeded by the
necessity of dealing with the boy who jugt wants to try it to see what it is like and
the boy who discovers other interests as®oon as it appears that the new kind of school
ineuns real hard work,

7. The experiment successful.—If it would be misleading to leuveylie impression
of achieved perfection, it would, on the other hand, be unjust to withhold com-
mendation of the plan 88 a whole, It is not necesary for the visitor to take the
instructor's or the ngcnt s word for it; he can observe for himself that the new kind
of schoul is tmmmg in vocatigmwal efliciency, is developing boys and girly of energy
and initiative, is fostering a #m of independence and perseverance, and is accus-
toming young people to the experience of successiully cnping with real difficulties.

The work of theae agricultural schools and departments is principally with boys
and girls who have discontinued their work in the regular schovls or who bave indi-
cated a desire for sonie form of trainipg other than that preparing for higher schooling.
In making successful men and women ont of boys and girls whose needs have been
met only in part by the existing schools, and in providing a training in vocational
eflicieacy, with due regard tv social responsibilitios, for thuse who can nut utilize
the traditional high-school and college education, the agricultural school is meeting
genuine social needs,

r
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High-schools, vocational agricultuml departments, 11-12; Vocational agricultural de-
partments, project study, 24, g
Topking Academy, work, Hadley, M., 83-t.
Income of pupils, State-aided vocational agricultural education, statistics, 20-21,
Instructom, agriculturul, suggestions, 41—4%. i
Kitchen gardening, suggestive project study outline, 57-6x. a2
Masachuisetts, agricultural schools, types, 93-101. '
Massachueetts Bourd of Bducation, and howe-project plan, J-12

Milk, bacteriological tests at schaol, 14, - .

Nonresidents, home projects, 18, ! 5 .
Northboro school, Mass., work, 97-08, i
Ornamental planging, project study, 34-35, : =

Parents, and home cooperation, 16.

. Part:time work, 12.
" Petersham schoul, Mass,, work, 97-98. p

Poultry-keeping, project stml) , 15, 33-34.

Prizes and home projects, 17-18.

Productive farming, as educational projecta, 13- 14

Project periods, sclected high echouls, diagrams, 30-31.

Project records, 42-45.

Project study, }ugh schools, apportionmient, time, and mau-rmls 28-31; outlines for
vegetable growing, 49-63; aclected hu.h‘wl}ools, thud and fourth ycar, 35-36.

Project study. yersus agricultural survey, 29, i B

' Project study vemua eublect. study, 86-40,

.
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Pupils, project study and capacity, 25,

Regords, project study, 27,

Saluries, home-project instruction and supervision, 19,
School and home farm, cooperative work, 12-13,
School project study, diagram, 23,

Sehool projects, 14-15,

- Recondary schools, fnstructionin agriculture, 9

Sheep and goat hushiudry, project study, 31,

Small-fruit growing, project study, 33, * :
Smith’s Agricultural School, Northampton, Mass., home-projoct plan, 16, 96-97.
Spectator versus participant, 9-10.

Rubject study versus project study. 3640,

Swine husbandry, project stuly, 34. ,

Textbooks, project study.  Sce Ribliography.

Vegetable growing, project study, 31-32, 49-68,

Voeational agricultural schools, project study
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