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LETTER OF IRANSMITTAL

DEPARTMENT OF -THE INTERIOR,
BUREAU OF EDUCATION,

Washington, July 1 1925.

SIR: In. line with the movemept for 6ut-door recreation so recently
inaugurated by 'President -eCoolidge's conferenm there cairn., to the
Commissioper of Education a 'request from the Geperal Federation
of Women's Clubs, through its piesid(int, -Mrs. John. D. Sheimail,
that a curriculum von nature study for ,elementary schools be prepared
and i.ssued by the Pureau of Education.

I -have, therefore, asked Miss Florence C..Fox, assistant specialist
in city schools, to write the Course of study herein submitted and ask
that it be piitieed as' a bulletii of the Bilreau of Education. It will
be of value in promoting a type of stud.k-much neded in our sch6o1s,

and it will offer to the-primary and intermediate teacher a suggestive
series of projects, on nature study Which can be etisily adapted to the
daily programs in schools in different ldeAlities in .tho United States,.

. JNO. J. TIGERil,
Commissioner.

The SECRETARY OF, THE INTERIOR.
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FOREWORD

.1

." This cotirse_is a detailed Olin of work coverinithe onlinary

range of experience and environmetit, including cycles of garden life

-and tplant life. 1

It. is designed fot all grades and is divided iinto twi) slparate units'

of lower and upper -grade work, the teactiers in each grade to select

the Material best adapted to thOr courses .of. study and their daily

programs.
Corrdation of nature study with the other subject matter in- use in.

the schools is tlw principle worked out in this plan of 'work ba'sed on

enviionment. All the activitieeof the sejlooi are inicludea

in it,' and' sug-pstions.foi the uselof natikre study as an integral part

of the Other lessons are given in the daily program. Lessoms in read-,

langua0, and aridunetic are suggested; Appropriate songs and

stories are indicated; and bases -for .arts and crafts and language

modes,arp given-.

ea.

aroursit in natural science and- vature study, by Or. Downing,

associate professor of natoural science in the UnivemitS7 of Chicago,

has been included in this \bulloin and precedes the other lines of work

presented here ip the form of suggestions for va.rious activities in th0

study:of natural science. It is arrafiged fòr the three seasAs,

autumn, winter and.spring, and covers the work of the kindergarten

and the first six grades,_with appropiiate data for each gkde. While

correlatiofi notdoes' play a proniinent part, itatfequence of interest's

runs. through the subject matter from subject to subject and from

pia& to grade.
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CYCLES OF GARDEN LIFE AND PLANT LIFE
44,40

Projects in Nature Study for ElementarY Schools

INTRODUCTIONI.

e

WHAT DOES NATURE STUDS' Mi:AN TO THE CHILD

It is the month Of April. Just outsitie the schoolroom, wilere the
clAiren are busy with their books, the woods are showing-a profusion
of coloying. Tte miracle of spring takes place under the childrenls
rely ey* thq havs spent, many a holiday in tite wotuis, and have
rejoiced, howbek iitibconsriously, all the- Geauty and charm and
kvination which nature holds for most of us. Shall it not fluid some
place in theit -school program 441010

CYCLES OF GARDE, LIFE

Suppo44v a school garden is in the making. Shall it not open thei
way for field lessons in which to collect specimens of soils ond to fang-
diict a sitries of experiments ? The principles of capillarity 'ma.y he
taut-ht in this connection, and the ichildreb may determilie t he amoupt
of moisture which different soils retain,,as pfactical lessons in the
growth of plant lifé which rilarelead later to problems oif iirigation
al)d dry' farming. These Oxperiments also call tor visits to di6rent,
garden plots in the and for walks in tlie. .country, where sys
tabs of drainage have redeeffled the swatiwy land and prepared it for
Cultivation. -.there are kifidred subjects related ,to the garden.
How many ançt how vifirtiwy,are! Pird boxes in the garden; what
to do with -the English sparrow; how i& this little savage of bird life
respoùsible for depredations of the tussock moth ? the household
eat and his relation to tile fruit trees in the gardeit;. the economic
value of the American toad and so on throiigh many phases of
Raturd phenomena.

CYCLES OF PLANT LIFE

Projects 'In plant life are based upon a series of study units which
refer especially to our three o teat staples, whOat, corn and cotton, but
which may be applied to a study of other plants ai`well. The leAson
undF Plowing, SA-ing, Planting, and Cuitivitiiig are studies in )11&
care which must be given the plant to insure its, successful growth

1.

O

. % , , .4. r! 9: .-,.,. 4, r :. `!' ti'f';:r. ,!1,41.A
..., I, . ,'., :. e\`-'' ! -- ' . 4 -,..th1:44,k1

I ;7 ti. :i k. ' .1 ' : ILV,i;11,4111.A' ..*
.1: i.:1, I. 'A: i,e; .41::, '', .,.-.4/;#r v v..t.': 1

tf,' ., if.'):::4"..14. :: '.1.\'''f..,1k:_.;'
,,, p i . -tv;1,-..,'' -,'t )4!, e.,.,u,s,

' kilt& 4 il&' s, %

.W0

A

f

.

.4
#. i

I.i,
,

:

,,

ii

i

.P.: ;.

1.:.,......:41.:...;-1. ....i ...::

3i- :.... :. ..
.. .

.

..

.,...,

..

.. .... .'

....
. .. i

I 41

. e

' t t
I

. 1 4 .
,

ftb' I '. V. 4,
' :4-,141 1 4

1 4 .... 4

I al
.11/ - :

., . ,'

!'y
.,

. .:...':::,
.

. , _.
U I \

1 4 % A

. "'
I --.*:-' -......

.. .. 4. ..,..A

a.
-

7 .

Inr
44.

'

:Or

,

e P

-

.1I
.Ve

:

s- 1

5)

.

.

4



. * 0.1

J.

.s

CITIAti OF ffiRDÈX LIFE AND° PLANT LIFE
.

.* from .séêcl to. lar5..ity. The series on Growinv Flowering, and
vo Harvesting treat ofihe develiTm'eni, of the plantona the provision

yirhich malies-..for the. proPagalion..:of its spppidt: Food problems
are siiggest6d in die' study pf the use of plant, 'of wheat,: especially,
and the activities necesgary in its preptiration as .an article of food:-
These are- given in a sequence of lessons on Reiying, Threshin
Storing, Grinditig, and-Baking. Finally, the ecohomic value *and the
,distribution of staple products.a.rp.presented under .grtidies in Mittket-

,

itg and Transporting.
Lessons 4n the forcés Cof nature, the sun and wind and rain; on the

wóik of the bee a's a carrier of polleil; on the lowly earthworm as..a
plowman ; and many other çontributors to th6 well-beink of, th plant
are disc.ugsed in their appropriate settirig throughout this series, as an
illustrátion o th relatioiiships which 'exist between one form of life
and another and 'the dependelice 'of .one up9n the ötler. Each
fulfills its mission in i6 acçustomed place. Each perfors its accils!
tomed task which has been assigned, to it throughOut tile ages by the
Creator. .is

THE PLACE OF..NATURE STUDY IN TrIE DAILY PROGRAM

When the teacher uses nature study as an integral part of her daily
prograin and not as an extra study to be added to am arready. over-
crowded curriculum, it becomes a welmwe inn6vation in her sCflool
work. The subject of cotton, for instance, may be introduced during
the morning period in theo form of informal conversation and discus-
sion. It may be used during the day &s a basis fo; reading lessons
and fat oral and *ritten language,. as well as a subject of study during
the ari period. To substitute nt4ure Atuily whenever passible for the
more stereotyped lessons imi the textbioks enriches the entire work of
the school.

.
This bulletin ontains ai series of projects in nature study, which are

Planmy with suervial,reference to, the :appiopriate seasons M the yéar
and to the It3e4s. *and. coilditions of the grade teachers in the schools.

, These Iessohs are so arranged that they may be adapted to tile
teacher's use without necessítáting an undue amount of research and,.
átuuy.-

Subjects are listed, referepces given, and outlines provided for each
subject. .1b., additiim to .this a suggestive liison which has been
worked out in a. schoolroolnia Kesented witivach subject to further'
aid the teacher in adapting the work to heruse. SuggestIons for
handwork, for field trips, and for simple experkents in tie schoolroom

. will clear away the .diffiul.ties Qf many teadhers who aretryindto,
work out a prpject in nature study.
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INTRODUCTIOist

. THE RECITATION IN NATURE STUDY

The entire work .ot the 'school may *center around any. one of the
units olf §luty preseqed in this outline on nature study. Where to
find materins clearly stated; in bibliographies which follow each
subject. Detailed lessons accqmpany many. of Ole topics given in thp
outlin6, to servó as helps to tile teeacher in attanging for tile stut.ly in
her classes. Government documhts are..given as referedces
ever possible. as they represAnt the latest expert opinion on the given
subjecCand are easily withip the reach of any teacher, costing but
a few.Mlts per copy.

Numerous problems present themselves to the pupils in their dis-
cussions of thesq lessons. These problems lhotilsi be carefully. con-
sidered by the teacher, and the best of them should be selcted for
detailed study in the classromp.

Lists of Auestiong are not given here for thi3 isea..5on that suitable
questions can not easily'&3.formulatedsobefore lessons ttre givéd.
Till* and place, grades and conditions, influence largely the natùre of
questions to be asked of any class of chiNren. Ofteri they develop in
'a single recitation. *Fulthermoie, prearranged questions are often
inappropriate and their -Use by the teacher results in a stereotyped and
formal type of isecitation.which 'should havié nó pIacd.in the lessoh in
nature study.

I

411

ItA ilOW TO STUDY NATURE

1. ObservOon, the first modo of study, is almost the univeisal
method used by. childrOi in their field and classroom lessons on
nature. Inipressicrns froth these obseiNiations should 'bp re'corded by
the pupils in some form of exptession, either painting, deawirig,

4 niodeling; éutting, or by oral or written language, snd siniuld follow
0

the
6

as soon as posSible Miter ns have been made. These
.rec6r4 aid the chil4 in Checking up on* his study in two. particulam..
They verify the accuracy of his impressiorita and revetil the limitations
of his observatiQns.

Preparation .for observation . A ceitaifi amount of -.preparation Is
necegsary *before the child can observe any pheriomenon of naiure
pofitably.. How many field trips liave become " time wasted' all
teacheis can testify, even in their own experience, becau.se of insiffP,
ckint p4'eptiratitin.. Anticipation-is an e*hilarating motivé forliecuring
the child's interest .arid. enthusiasm. A §:Object' skillfully led up to,

-folhiwed by a field trip, has a far reaching .inflvenc'e. on the child$
attitude andthe value tp him i)f subsequent excursioNs.

2. Reading is.4,..secong moOe of study. It should be used sparingly
[ except as refereniVaterial ot. in the form of nature stvies.. 411 putt-

.1.
.

1 For oranization of projects, time Bulletin (1921) No. 311 I. S. fity. ofEduc.
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Citi,ES OF- GARDEN LIFE AND PLANT LTF
DO

dyors 'awaits the Child and offers a labwatorST where he mity study
first hand what the books so iii'adequ*ately prelèn.t.

3. Ilearinglanguage.--Listening to others eitfier describe or narrate
is the third of these.modes of study. Nothing can take the place of it,
for it stmplements both the observation and the reading. Much use
of it is necess*y to clear hp tha child's impresions and to lead him on
into newer fields of investigation.

USE OF MUSEUMS I NATURE STUDY

Fortunate is the teacher whose location is near or in a large city
where she may have access to the' ccilleçtiotis of historical and scien-
title material which a good _museum offers., Trips of inspection

*with the children from out of town schools should be fréquent if a
museum can be reached within the space of ail hour or twcv In
lieu of field trips descriptive cIrculars may be secured from many
museums free of charge or for a sinall amount upon request; and
photographs.of specimehs may be.purchased for the cost of printing.

The Buftalo Musepm, 1231 Elmwood Avenue! Buffalo, N.J., has
been arranged eN)ecially for use by the pupils in the schools of,Buflalo
'find is an excellent example' of the service which thése museums are
iirepired to render. The Children's Museum .Leagiue has been
organized as a protegé of the Buffalo Society of Natural Scien.ces.
Stoty hours are arranged for each grade., Musetm games, study
courses, nature-study hikes, lecture vurses with slides, tind oppor-
stunities for joining field club§ are .alloffered tile members of the
league. The membership also carries with it certain school credits
with a diploma, medal, and a so_ciety membership wlien the work is
completed.

rSE OF STEREOSCOPE

Many schools are supplied with simple stereoscope lenses and with
collections of pictures which covey a wide range of subjects. The
pictures arq given a wondeldrelly lifelike appearance when viewed
through these glasses.

Rp'ERENCES

Nature study

A field. and laboratory guide in biological nature study. By Elliot R. Downing.
Chicago, University of ChicagO Press, 1918. 16.p.- .

. A field,,and laboratory guide in physical nature study. B¡.Elpott R. Downing.
. 'Chicago, University of 'Chicago Press, 1920. 109 P. illus. ..
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Part". CYCLES OF GARDEN LIFE

Series I.. The Garden.
II. Birds and Insects in the Garden..

III. .The Toad iii the Garden.
IV. Bird Study.
V. Bee Sludy.

VI. The Orchard.
VII. The. Tree.

Series 1. THE GARDEN
1.

AUDITORIUM PROGRAM 3

Art. A Dutch Garden. .

Song.The Little PlantnPoulsson.
Nature Study.Soils, seeds, a'nd plants.

(Testing soils, sprouting see(Is, caring for plants.)
Song.Planting the BulbsProgrhsive Music Series, Book I.
Song.In the GardenProgressive Music Series, Book II.
Play.--rz-Vtty Mouse and Tatty MouseFox First Reader.
Story.The Three Gardens:Aapted from tile Bible.
°Song.Mistress Mary-Progressive Muiic Series, Book L
Song and Games.Here We Go Round thé Mulberry Bush Pro¡rehsive Music

Series,- Book 1.
Ring Around the Rosy Progressive Music Series, 'Book I.

Song SongProgressive Music Series, Manual.
Song Spring Guest rogresoivy Music Series, Book II.

ACTIVITIES IN THE GARDEN

[From Outlines in Natkral Science and Nature Study, By Elliot R. Downing.]

Kindergarten

Fall. . to recognize garden flowers and vegetables that are growing in sc)ool
and home gardens: Asparagus, beans, beets, cabbage, carrots, cauliflower,
Olard, corn, cucumhere eggplant, lettuce, onions, parsnip, peas, pumpkin,
radish, squash, tomato, turnip; alyssum, aster, candytuft, Cosmos, dahlia,
daisy, forget-me-not, geranium, gladiolus, holyhock, larkspur, marigold,
mignonette, nasturtium, pansy, petunia, phlox, poppy, salvia, sunflower, sweet'

O william.
Bring in decorative garden material.

Wititer.Grow paper-white 'narcissus in water.
.Plant lettuce, radishes; morning glory, dwarf nasturtium, pot marigold.

Grade I

Autumn.Cl?an up garden plot. Plant bed of narcissu,s. Set daffodils in
pots in trench to bring in later for winter bloom. Transplant dandelions $?:

.towindow boxes furnish blooms 'during winter.

I See Au. of Ed.,'Buil., 1921 no. 36, for d ption_of auditorium periods.
ttn

.1 ,N

o

r)

Ir

11,..

I.

L ;

.

.

,

,

.
.:

..

: '.
i.

. .
.

,

.: : s
. .

.

.., I 06
. .

.

, ,

*

lk
.I

_

,... .

.. . .
..

.

.:. .
i....--, . . .. ..
t,..-, ...
Ir ,;

, ..

,.

.1

r.-

r- ..
.

,
,

..
,

,

:

.

. .

.
. . .

4

.

A,. I.

V.

a

t. I

Io

N.

o

I

'11 .



PART I. CYCLES CIF GARDEN LIFE 7

Winter.Bring fn pots of daffodils from the treriches and rear for winter
blossoms. Bring clandelion plants in the window boxes into blossom. Plant
and rear dwarf nasturtium in some of the window boxes.

Spring.Plant easily grown 'annuals in first-grilde plot (no individual gardens).
Beans and peas (fruit and seed used). Carrots and beets (root used). Swiss
chard (leaf used) ; pumpkin. Ten weeks' stock, verbenas, sunflower, wild
cucumber.

Grade II

, Autumn.Harvest=gaLen crops. Clean up and burn rubbish (bOnfires).
Collect seeds of many garden plants and put up in packets for use of first and
second grades next spring. Set bed of daffodils. Collect seeds of butter-find-
eggs and bouncing betty. Prepare pots of tulips and set in trenches out of
doors to bring in for bloom in the schoolroom.

Winter.Bring in tulips and rear for winter bloom,. . Raise pot marigolds in
the window boxes and also butter-and7eggs and bouncing betty from the seed
collectqd in the autumn. Start tomato, cabbage, egg plant, asters, petunia,
pansies; and verbenas in shallow boxes of earth In March so as to have them
ready to set out early in May.

*Spring.Learn to transplant.
verbenas, petunias, and pansies.
lima beans.

Set out cabbage, tomato, eigg plant, asters,
Stake, prune, and train tomatoes. Raise pole

Grade I I I

A crops. Clean up garden. Plant tulip bed. Plant hyacinth
bulbs in pots and trench them to bring in later in the *inter.

Collect cherry pits, apple seeds; and peach stones, and save them for starting
the seedlings in the winter term.

Winter.Bring in hyacinths for early tipring bloom. Grow sweet alyssum in
window boxes, also *sweet potato vines. Start apple seed, cherry pits, and peach
stones in pots or cans of soil and rear the seedlings so that they will he ready

.

to set.out as sizable young plants by the last of April or early May.
Spring.Perenniak Transplant young strawberry sets and care for tha old

plants. Look after currant bushes. Plaid iris, holyhock, larkspur, arid phlox
Beech Set out fruit seedlings. ,Set bed of caladiums and cannas.

Autumn.Cover strawberry bed; prutie currants. Transplant iris, hollyhock,
larkspur, and phlox to ,.their permanent positions. Take up and care for
faladiums and canas. Plant green fertilizer like red clover, soy beans, or .vetch
on one-half of plot to be used as an experimental plot next spriiig.

Winter.Garderi work has thus far been community work; let it from now ón
be individual except in the s.chool garden which NVill serve as a demonstration
plot. The pupils' 'gardens will be home gardens. Each pupil 'will plant daffodils
in pots arid trench them- and mat' them at home. He will groir pape- r-white
narcissus and pot marigold at home also for the flower show. Grow jonquils in
the school window boxes.

Spring.Plan individual gardens on home plots and have pupils grow a
succession of crops to get maximum returns from a small plot of ground,. thus:

_
. . . .. Radishes followed by kale.

* 0* 0* eftg 0*- Os 0,* 0* 0* 04 . Peas, then parsfiips.
/ / j / / / I / / /.../., / / I i / Hills of sweet corn with

'pumpkins between..

.
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PART I. CYCLES OF GARDEN LIFE

Grade V
a

es.

Auiumn.---7Pig in manure and plant gree. rap fertilizer.
Winter.Grow fuchsias and carnations from cuttings for the window boxes.

Grow tomatoes, cabbages, asters, and verbenas in shallow boxes to have plants
ready for sale and to set out in the spring. *See directions for the project.
'Spring.Grow tomatoes, cabbages, asters, or verbenas for profit. In this

project let each pupil grow one vegetable or flower and become expert in han-
dling it. Hive pupils secure information from Government bllletins, books in
library, and other sources, and apply' it. Young plants as well as the mature
products may be sold. Have each pupil keep accurate account of all expenses
including his own time and of all income so as to show his profit at the end a
the project.

Grade V I

A utumn.Prepare. cuttings of grape, .cispberry, and, ciirrants for spiing.
will be distributed in the spring to the pupils, and later, when well started under

-the care of the pupils, will be distributed to the 'aome gardens.
Winter.Raise three or four of the plants tried in the Community garden of

the second grade but now let pupils grow them at home in boxes ready to set
out in the spring. Make cuttings of geranium and begonia for the school win-
dow loxes. Test .seicl c-orn. .

Spring.Plan garden to grow chick food,. pats, barley, PQrn, sunflower. Get
Mgaitnum yield. For.this project have pupils read State and Government bulle-*
tins so as to know how best a go about it; See how nearly they can come to

record production.

go

SERILS II. BIRDS AND INSECTS IN THE GARDEN

GARDEN FRIENDS AND ENENIES

Every tree that lifts its head to the sky and every plant that leaves and flowers
and hea,rs its fruit is the living embodiment of that prhiciple which we' call the
survival of the-fittest. *The tree and plant have provided, during their growth,
a battle ground for the insect life and the bird life Whieh surround them. The
birds are friends, the insects either friends Cir

..t .

enemies, each intent upon pre-
serving its own life and providing for its own posterity. Some have attacked
the plant and tree, some have Rrottôted it. This principle is universal ind
applies to every plant that reaches maturity, as Nsféll as to all .other living
organisms.

it 18 this principle of conquering or being conquered that attracts and holds.
the child's attention in his lessons on nature study. What is the bird doing,
why, and how? are absorbing questions.to ifie child. And the answers to these
queátions cover all tile subjects-with which we are concrned in our lessons
on bird life. It includes the relation ots.tructure to environmentand propaga-
tion of species as well as interrelationships between one form.of life and another.
For that reason the following lessons on the relation of the bird to 'the tree and
plant and the relation of the insect to the tree and plant are presented as a
basis of study for bird and insect life as well as plant mid tree life.

-Relationship, as the fundamental prinaple in Our study of nature, stould
be emphasized, and the isolation of one subject from another should be avoided.
.Per4aps It Is not too "arbitrarY a rule to i.nsist.that isolated facts shOuld never
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CYCLES OF GARDEN' LIFE AND PLANT LIFE

be imposed upon thp child in this study as a pure aCt of memory. He will
learn to recognize 'birds, he will be able to naxx4 them accurately, and he will
know their size and color and sliape much more understandingly through a study
of their function than in any other way. The child should be taught to ask,
What is it doing? Why does it do it? How does it do it? For on these three
question hang all the law and the)prophets.

o

THE HOUSE WREN AND EHER NEST
.up

RELATION OF TUE BIRD ANp INSECT TO THE TREE AND PLANT

.

FigtíresFigures 1, 2, 3, and 4. These diagrams in their present form should not be
presented to the natiire-study class. They are iiitended for the teacher'i help
ifl .organizing the -work in bird, insect, tree, and plant study, with special refer-
ence to relationships .and the effects gf one form of life upon .another. The_
RAIN 6c t should be developed primarily frool andfieldwork, the records of obser-
vixtions should be placed upon the diagram onty after the pupils have reported
on their findings in the 4,eld.
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t. .
TREE tiTU .- s-

he (-km as a whole or as individuaVs choose a groiip of trees, Including
always One or two of fruit, an4 continue their. Awry ihniugh a *year .or a perind
of years-a-at least through.the three Wagons, winter, spring, and autumnuntil
a'year's, cycle of the tree's ,v,:.0A-1 h. has been covered,

- BIRD sTUOV

111.irt is suggested thalbini hog:4es be placed near these 'trees, and that water be
*provided for baths and driftkiug purposes to induce the birds to remain in tile
vkinity as long as poRsible. Th11; will give, the children an opportunity wit only
to a-atch the nesting ilabits of the birds but their relation to the trees as well.
The Wm.ns, with a lady eneouragement,.may be persuadeld to nest in the boes,
and if the bluebirds can be protected from the 'English sparrow they will remain
aid virtually clear the trees of their most destructive enemy, the tussock moth,
whose depredations are a serious menace to our pfrmanent shade trees along our
city streets and country highways.

WHAT THE WREN EATS FOR BREAKFAST

44.

411v

gar-

CattCat liaense laws are being passed in niany States to protect birds from
the domestic cit. The Audubon Society of Grand Rapid, Mich., issued 4,000-
* lkenies in one year. Read E.. L. Forbush'a book.4)41 The Domes(ic Cat, 41
this connection. ,. '

Bird erhibits..---Nfany cities are observing a bird conservation week. This
Includes a bird exhibit, which is held either at the 8cho4or in a downtown store.

° This features a display of mounted birds, grouped according to their use, pieturers,
b004, magazines, charts, cat guards, and feeding and bathing devices.

English sparrow.-r-The English sparrow has become-such a menace to bird life In
this country Watt' concerted action against it has been tikken by all bird lovers.
The sparrow drives away our native birds. from every- loqalityt laming the trees
tad:plants etposed to the degradations of the' tussock, moth' anCall 'the long
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LIFE CYCLE OF THE FALL ARMY WORM
. .

.(8) Tachlna fly, Oarasite of the fall army worm
. 1. A cluster of eggs attached 'to a grass blade.

2 and 3 Views of the egg more enlarged.
4. 'A lateral View of the caterpillar, magnified about three diamèters.
6. Ventral ind lateral views of the Pupa of the fall army worm..8. Dorsal view of the moth or adult with the wings expanded., (Enlarged.)7. Dorsal view of the moth as-it appears While resting. (About natural size.)8. traehina fly, parasite iif the fall army whin. (Greatly magnified.) .:' :'Ilhls fit in .natWe, 'bout the size ?!:1! house AY, Which .ittrf(PP1643s 84perficiail7f.
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PART T. CYCLES Or . GARDEN LIFE . 17

list of insect enemfes ithicii our birdáhave held in check for many years. &yore
measures,

'W.

uch as we deprecate the killillg of a bird, need to be takon or our
country 1 be overrun with this Worthless specimen of bird life.

Birds pets in the schoolroom.Some form of bird life should be included in,
the equipment of every schoolroom, especially in the lower grades. The dove is
perhaps the most satisfactory, as it is easily cared for, easily tamed, and rears
its young with apparent unconcern as regards inspection ficim the children.
Caaries mity be kept but need more care and are well more sensitive to sup-
roundings. 4 tame blackbird is a .rarety in a schoolroom but makes a delightful
pet.

,D

FIGURES 1 AND 3.Birds as tree and plant friends. Brief descriptions and
where they build °their nests; 8

Bluebird (thrush family)i---. Color, blue And reddish-brown and white; nest built
in holes in trees or posts, and made of soft grass.

THE BLACI?BIRD AND THE WHITE GRUB
I

a.

Blue Jay.Color, -dark greenish blue;* nest built in crotch of tree and made
of rootlets and grass.

Bob White (quail family):Color, brownish gray, with tufted head piece; nest
loosely built on the, ground in brush heaps, under bushes, and fence corners,
and made of moss, grass, and leaves.

Cedar Bird.Color, pale bluish green; nest built in branches of trees, and
made of twigs, bark, grasses, etc. e

Chickadee.Color, grityish-brown; nest 'built in hole% of trees or fence posts, .
and lined iith moss, feathers, or fur.

Crow.Color, black overlaid, with pRrple iiTidescence; nest bullt in trees, and
made of sticks, grape vines, sod, horse !fair, moss, and grasses. -

0

3 Only a few of-tht most faMiliar birds are mentioned,on these charts: The teacher should supplement
or sebstitute for these the birds in her own locality,

t.

3

1
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GRASSHOPPER EATING A GRAIN OF WHEAT
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PART L CYCLES OF GARDEN. LIFE 19

Oriole.do1or,t1ack and orange; nest long and pendent like a bag, and lindd
with hair. It is often found in elm trees.

Redheaded Woodpecker.Color, head and bib pf red, rest of metallic black with
broad bands of white; nest built in hole of tree or stump,. and made of fine chips.

Robin (thrush family) .Color, slate-brown, with black head *and tail, brest
reddish-brown, throat white streaked with 'black; nest built in garden tree or
shade tree, and inade of grass, straw, leaveffl, and rootlets plastered with mud.

Song Spafrow.Col9r, bluish. white .with ~brown markings; ilest built on the
ground, and. made of grasses,.dead leaves, and bark.'

Wren.--Xolor, wine or flesh; nest built in hollow tree or box and made of
twigs and grass.

e
41

V411,

4

CHICKADEE, AN IMPORTANT ENEMY OF THIE TUSSOCK
MOTH

RELATION OF THE IIISECT TO THE TREE AND PANT

FIGURES' 3 AND 4.The stUdy of. parasitic life is the most interesting, perhaps,
in all the realm of nature. By this proviSion the insect enemies cif plant life are
held in check and defeated. of their purpoie, which is to bore or chew or suck the
uices from the roots, the stems, and leaves of .a plant, its WO iS eaten away.

The ichneumon fly, with its tiny drill, is one of these beneficial. parasites.
It bores a hole in the trunk of a tree and lays its egg in the .burrow where
the larva of the wood-borer is eating away. .the heart of the tree. When
the small ichneumon, maggot hatches .04, it begins to' Ned on the. wood-borer's
larva and soon kills it; Later, after changing into the pupa 'stage, the fly 'emerges
from the burrow in adult ichneumcin, in place of the Wood-boring bealè which tfl
supposed to 1:14 livitig there.' Upt,toubtqdly this little fly has helped to save tht)
life of .the tree *hiqh the wood--bóring. Im;etles, unless checked, yvotild.D.stuiély?....
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20 , CYCLES OF GARDEN LIFF AND PLANT LIFt

. Many of the cocooni, .sl'hich the children bring into t.he schoolroom, have already
been stung by theie flies, anci often a myriad of tiny parasites appear ori the 1

chrysalis of the cecropia, instead of the beautiful moth for which the pupils have
been watching. Sortie these flies (the tachina, fqr instance) will lay their eggs
on the bódy of a live grasshopper or a bug or a beetle, and sometimes upon a
bumble bee._ The victim seems powerless to rid itself of thesè eggs, as- the.tachina.

I.

vs

HAIRY AND DOWNY WOODPECKERS
Important eneehles of ttie borer

glues them on firmly after she has deposited them. When the tachina maggots
hatch they eat intolle body of their prey until only its shell remains. Then they,
emerge as adult tachinas and fly away seeking victims of their own as depositories

..for thòir eggs, accordirfg to the plan of their ancestors..
Alt our valuable food plants aré struggling against these insect enemieswitb
e help of Insect friends. The Hessian fly would injure bur wheat, and raise Vie
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PART L CYCLES OF *G'4RDEN LIFE

price of flour to such ari extent that whit() bread would become a great luxury were
It not foe.the, little platygaster thatlays ith egg on the fly's egg under the leaves of
wheat. .Were it not for thé- little red lady bug that eats the boll wárm eggs our
corn crop would be so tiericiusly injured that oit would fall far short ofits present

-production. The eifect of this upon the farmer Lind upon the raising of cattle and
ho:.z Would degtOe most of us of our bibeakfast bacon and corn muffins:

I 7L'

THE WHITE GRUB, ENLARGED ABOUT 8- DIAMETERS
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Cotton Production
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THE LONG-BOD1ED ICHNEUMON PLY,
PARASITE OF THE WHITE GRUB

THE BLACK DIGGER WASP, PARASITE 'OF, THE WHITE GRUB
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THE BOLL. WEEVIL GREATLY ENLARGED

. LARVAE OF THE BOLL 'W4gva.,. AT WÖRK1Pr As COTTON BdILL
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THE BOiL WEEVIL

25

Tlit boll weevil more than any other pest has hurt the oiton crop in the South.
it bores a hole in a boll of cotton ind lays its rggs there. When the grub hatches,

begins to eat and soon kills the life of the seeds. Aft& a time the boll dries up
and falls off from the plant. Even if another boll grows and tidies its place on the
plant, the: weevil will destroy it.

There have been many wgys of fighting the boll weevrt pest. Picking the
weevils off-the plants and !mining them has ben tried. Ssometimes the buds in

.which tbe welAtr,ils are hiding are picked and burned. Dusting the.plants with a
poison powder seems' to do smile ¡pod, but nothing, so far, has been found ta drive
away the insitet.

Deep plowing and auch cultivation of the --soil help to keep the weevil from
hurting the plant. If the plant is strong and lwalt hy'it can spare some bolls for

:the weevil. Other boils will form on the stem where the dead boll has been grow.,

Jag, and sometimes the plant can overcome the attack of the weevil.

DUSTING A COTTON FIELD TO DESTROY. THE BOLL WEEVILS

BOB WHiTE AND THE BOLL WEEVIL

6

Bob White, the quail, is one of the birds that, will help drive out the boll weeril
fromThe cotton field. He is very fond of the little beetle that lays its eggs ia the
cotton boll and has been known US ef4. 47 boll weevils in one morning. .If he
'could be left in the fields with hisfitmily for ù seasons he Would ea all MO weevils
that he could .find on the plants, but unfortunately,. people like to eat. the bob,

white. -For that reason quails are killed off eyery year;.5§o that few of them aro
left. They seldom. leaVe the field where they are born and raised. They keep
close togethei all ;winter and roost on the ground in flocks to keep. warm. Laws
should J e pas§ed in the cot1on4aising States 4o protect these birds.

4

INSECT STUDY

The garden, supplemented by field trips, will afford ample oppOrtunity for the
study of ins6ct life, and will greatly .en4ance the ptipirs interest in tbe care and
gitt.vta. of his' ¡Arden Specimens title insects seefi should be .1)044 Into: the

.
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CYCLES OF GARDEN LIFE AND PLANT LIFE

schoolroom, if pixisible, fyid cam' for in the vivaritim where the class may watch
thegehanges which take place in the insect's life from egg to moth and from*
to beetle. These phenomèna not' only Absorb the child's interest but awaken In
hint .an,appreciatiim Of nature's miraculous provision for .Protetting and pree..
serviog the life of even the humblest and mostinsignificant of her creatures. hi
#his eofinection the tfaeher will find abundant data in Midge's "Nature Study
and Life," which miy be .used- to supplement the pupil's observatiens 'and to
assist him in a clearer undèrstanding of these relatIonshi.

Time for colleding inseds.The best time fpr collecting insects is during thesummer months. The best times of day are in. the forenaon, .after 8 o'clock,'
and in the WHOA at evening. At night many moths inay be caught by making.,
a paste of- sugar and water,-and painting this upon the tree trunks after sunset.
Eléctric street lights at tract'inany insects which may he .caught in the net.

Definilions.--Bugs have the front pair of wings thick and ligavy at' base tufdthin and transparent at the tip.
.%

Beetles have hard wing covers which nieet in a siraight.- line down the back
and have a pair of thin wings folded under them.

. Flies.have o-nly two -wings, usually transparent.
Bees, wasps, and ants have four trtinsparent wings.
Butterflies Itn4 moths may he distingiiished by their antennae br horns. A

butterfly's. horn has a knob .on the end. A moth's born may he one oroylny4b-
different shapes btit never bears a knob at the tip. %Oil/ -4

Vittariurit.---This apparatus is almost indispensable in the study of insetts."
Both-plant and hisect life may be reared in it. A large glass aquarium may be
purchased at the fish store and used as a vivarium, or the pupils may follow thi
diiections for jnaking ene found in

.

Chapter XXIV -Hodge's " Nature Study and

CORN PRODUCTION AND THE BOLLWORM

Reading leAmsGradys I V, V, V I

Ntany insects are enemies of eorn, but the liollworm is the most constantly
injurious of thém all. (See figures 2 and 3, the Relation of-the. Bird to the Plant,.
and the Relation-of tk Insect to the Plant.) It .has been estimated Oat (Ce
bollworm causes a. loss of 7 per cent .of the grains on the eitri attacked.-' The
larva of the bollworm spet.ids the whiter in thit ground. It digs a burrow 3 or 4
inches deep and makes its winter bed at the lower end. Here it turns into the
pupa titate and sleeps through the winter months. In the spring it crawls out of
Its Midi a bollworm moth. . .After forcing its way out of its underground burrow
it flies about in search of the young field corn which ,is usually .about.-1 or.2pfeet
high at t4is time.. Ilre the motifei: moth lays its eggs. As soon as the eggs
hath into larva they begin to,eat the tender green leaves of -the plant. There
are three generations of the bollworm in one year That feed upon the corn, The
leaves of the young corn plant are eaten by the first generation, the laivae of the
-second generation 'detroy the silk and-tassels, and the. larvae of the third. genera-
.tion attack the hardqping ears.. Numerous in!=ects fee4 largely upon bollworm
eggs and smaltlarvae. (See fil¡. 3.) The larvae of ladybirds.and small.larvae,
known as aphis jions, are the most beneficial in this respect. Wasps and ground
.beetles eat the laige laivael find quail and domestic foWls undoubtedly reduce the
numb0 of bollworms on plants which are grown near hOuses and barns. Not-
withstanding the attadis of thése eneinies; our cdfn crop timiounted to $1,300,000,-
000 hi 1921.
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-THE, CORN-EAR BOLLWORM ATTACKING A4 E R OF SWEET CORN
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Office, 1918. 35 p. iIIiis (U. S. Departmvnt of Agrkulturt% Farinen'
bulletin No. 414.)

Corn culture in the Soutiseistern States. By C. H. Kyle. Washington, D. C.,
Government Printing Office, 1916. 20 p. illus. Ir. S. Department ofculture. Farmers' !bulletin No. 729.)

Corn growing under droughty conditions. By C. P. Hartley and L. L. Zook.
Washingtop, D. C., Government Printing Office., 1917. 21- p. Mu*.(('. S. Dmartment of Agriculture. Farmers' bullOin No. 773.)

Dwarf broomcorn. By Benton E kothgek WaAlington, D. C., Governiiient
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OR

FIGURES IP 2, 3, AND *I.bisects as tree and plant enemici.Brier description
and favorite plant or tree:

. Ant and aphid. Mother aphid (cons louse) lays her eggs on Mots of corn.
Anti collect these egga and take -thew their nests to be hatched, then. carry.them hack to the corn' roots. With adulfs and your% aphid feed on routs of
corn.

trcrrit.Mother (beetle) lays eggs on cotton bolls;- larva (grub) feeds on
cotton

flo/brorm.7Mother (moth) lays'eggs on young corn plants-; larva (caterpillar).
feeds on corn leaves, silk, tassels, and corn In the ear.

Cabbage! moth.Mother (white moth.). lays eggs on young cabbages; larva
(caterpillar) feeds on. leaves of cabbag(! .

fhinch bug. Mother (buk) lays eggs in wheat- and btiser grails fields; adults
and young (Imp). suck juices from 'root awl stem of coris and-wheat.

Currant trorm.zr-Mother -(magpie moth) lays eggs on leaves of etirrant and
goosetb.ere.y. bushes; Kn.& (looper caferpillar) first hibernites In cocoon during
'winter awl comRsences feeding as soon as- the leaves appear In.spring.

.(moth) lays eggs in the ground; larva. (cutworm) cgts the
roots of plants just below the ground.

Elm btak.Mother (small yelloish-brown beetle) .lays eggs ..on elm tree
leaves; hirva (caterpillar) eats the leavés.

Grasdlopper.rMother (grasshopper, locust family) lays eggs just beneath the
ground. Adults and young (nymphs) feed on lea% es of young plants and tiie
leaves" of youn¡ orchards.

Iltasian fig.Mother (small two-winged fly) lays eggs on y.oung wheat plants;
larva (maggot) juicea from wheat stem.

June bug.Mother (beetle) lays eggs in: the .ground; larva (white grub) feeds
on roots of corttsed potatdes.

Potato beetic.NAther (beetletops+ with black stripes) lays eggs on young
, .

plantsi larva (grub) eats leaves rind pupates in the groiind. .

Red spirkr.Motber (webftspinning mite) layteggs op plants. Wung (mites)
and adults suck juices otpil.nt.
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seale.Mother (somewhat like a plant louseLsucks the juice of fruit, trees and
esodes a scaly covering wider which she lays lier eggs; father (two-wiiigeti fly)
fertiliiei the eggs; young (scale bisects) repeat the process.

Siug..1.--7-Mot1ier (wasplike fly) has a pairof small SaWA at the tip of body with
-which she cute groVes in plants an4 lays an egg in each; larva (slug) feeds npon
leaves of rose bushes and peir trees. , especinliy.

Sphitix moth.Mot brim give-spotted! sphinx moth) lays-eggs An-leaves of tomato
plant. Larva (tomato worm) feeds on leaves of %mat° plant. It is harmless
and parasited by ichneumon fly; Desirable spedmen for vivarium.

SipioNh bug.--Mother (true hugl lays eggs on foliage; larva (bug) eats leaves o
vines of_cueumber family.

Stalk borer. Mother (niitlitAykng moth) lays eggs in grass; larva bows into
stems of grains and feeess o toft imfrr part.

Wireirorworm.-- 510t her (snapping beetle) lays eggs* in grass lands; larva (wire-
wi)rni) feeds on newly Planted corn and piling roots:

Wort-Wring &Wk.Mother (small beetle) bores holes in trunk of tree and
hip% her eggs there; larva (grub) feeds on the inn.er wood of the.tree and finally
emlbrees an adult beetle.

fici-acs 2 AND 4.Inseds as tree asd plant friends.7--Brief description and
method of attack:

Aphaism.Motker (tiny four-winged fly) lays au egg within au aphid; larva
ee& on aphid and emerges ait adult insect.

Aphip4iou.-7 Mother (lace-wiAg); larva (aphis:lion) "sucks the bloiid of apt*ts.
Ikl'fiy.Motlier (hairy fly) lays eggs in eggpods,of grasshoppers; lirva (grub)

feOs op cutworms. o

eivakis I/v.-AMother (mustiest parasitic fly) lays eggs on other insects' eggs.,
and on other insects%

Ground &Wk.Mother (beetle) lays eggs in ground and feeds on c:iterpillarr
and _Cut worms as does also her larva (grub).

Ichneumon fly.Mother (wasp-like fly) lays eggs ön the larva Of wood-boring
beetles and pn eggs and larvae of oilier inserts.; larvii (grub) lives within the
body Of the victim until grown, emerges and changes to pima, mid to adult
hisect

'Lady Mother (small red beetle) lays eggs on plants; larva (hug) fee& on-
aphids and scale insects. . . .

Platygaster.Mother (minute fly) lays eggs within the eggs of Hessian fly;
larva, putia, and adult all form within the puparium of the Hess-ian- tly and
devour it.

Roblwr fig.Adult feeds ,on injurious itisects, also noted enemy to the honey
bee.

Syrphusfly.Mother (fly family) lays her eggs on leaVes infested with aphids;
larva (maggot) feeds upon plant lice.

Tochina fly.Mother (resembles house fly) lays eggs on eiderpillars; grass-,
hoppers, bugs, beetles and .saillies, or even bumblebees; larva (maggot) feeds
upon victim, emerges and changes to pupa, and then to adult 'fly.

TocuLMother (toad) lays eggs in pond water. Eats slugs, caterpillars, etc.,
gaiden. Young (tidpoles) cat Oe slime tin water and keep it, clean.
Wasp,--7See White-faced hornet.
Whitc-facrd hornet.Mother (queen of swarm) lays eggs in cells of nest azd

(Ws larvae (maggots) on finely chewed insects.
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REFE1tENCES

The*Garden

grow a vegetable garden. By J. H. Prost. Chicagot International HarvesterCo., 1918. 44 p. illus.
Growing fruit for home use.. By H. P. Gould and George M. Darrow. Washing-tong- D. C., Government Printing Office, 1922. 49 p. Illus. (U. S. Depart,-ment of Agriculture. Farmers' btilletin no. 1001.)
Permanent fruit and iregetable gardens. By W. R. Bealtie and C. P. Close.Washingtón, rt. C., Government Printing Office, 1921, 23 p. illus. (U. S.Department of Agriculture. Farmers' bulletin no. 1242.)
The school gaiden. By L. C. Corbett. Washingtop, D. C., GovernMent Print-ing Office, 1922. 40 p. illus. (U. S. Department of Agriculture. Farmers'bulletin no. 218.)
Selections for reading, agriculture, gardening. .Hartford, Conn., State Boardof Educati9n, 1919-20. 70 p. illus.
Soils and fertilizers. Issued by Superintendent of Documerits. Washington,D. C., 'Government Printing Office, 1924. Price list .46-1-17th edition.

14

United Stat63. Department of Agriculture. Yearbook, 1921. Woohington,D. C., Government Printing Office, 1922. 885 p.

Insects

Beetles, butterflies, moths, and other insects. By A. W. Kappel and W. Egmont, Kirby. -London, Cassell Sz Co. 182 p. illus.
The boll-ireevir problem with special referénce to means of reducing damage.By W. D. Hunter. Washington, D. C., Government Priitting Office', 1917.40 p. illus. (U. S. Department of Agriculture., Farmers' bulletin no. 848.)Couirol of the codling moth in the Pacific .nortin'vesti, By E. jf Newcomer, M. A.TYothers, and W. D. Whitcomb. Washington, D. C.:Government PrintingOffice, 1924. 27 p. illus. (.1T. S. Department of Agrifulture. Bulletin

0

no. 1326.)
.Controlling Aipsy moth and the brpwraaii moth. By A. F. Ilurgéss. Wash-ington, Da C., Government Printing Office, 1923. 28 p. iljus. (U. 13,Department of Agriculture. Farmers' bulletin no. 13'36.) 0.4
Cornell rural school leaflet. Prepared and superviied by E. Laie Palmer.Ithaca, N. Y., Department of rural education; New York State College ofAgriculture, Cornell :University, .1920. vol. 14, no. 1; 118 p.The cotton bollworm. A snmmary of itti life history, habits, with tome results of

investigationi3in 1905 and 1906. By F. C. 'Bishop') and C. R. 3ones. Wash-ington, D. C., Government Printing Office, 1915. 32 j). illus. (U. S.
Department of Agriculture. Farm'ers! bulletin no. 290.)

Directions tor collecting and preserving insects. .137 Anna .Botsford Comstock.Ithaca, N. V., New York State Cake of Airiculture, Cornell University,191:4 12 p. illtis. (Extension bulletin. no. 59.) .

The 1-4ssian fly: By F. M. Websier. Washington, D. C., Government Printing Office, 190. 20 p. illus. (U. S. Department of Aviculture. Fmk.;
ers' .bulletin. no. 640.)

The Hessian fly arid how to prevent losses from it. Washington; D. C., Gov'ern-' ihent Printing Office, 1920. 16 p. jIlts. (U. S. Department of .Agrjcul.

ture. Farmers' bulletin no.

UPI

. .Inseets. Bees,. honey, and insects injurious to niap, animals, plitits, and crops.Issued by Stiperintendent of Docunierits, Washington, D C, Govçrnment
0E0,1913: PrJoiist '417-43th edition. 24 p. .6
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The more important apple insects. By A. L. Quaintance and E. *II. Siegler.
Washington, D. C., Government Printing Office, 1922. 95 p. illus.
(U. S. Department of Agriculture. Farmers' bulletin no. 1270.)

,Plgtygaster vernalis myers; au . important parasite of the Hessian fly. By Charles
'C. Hill.. Vashington, D. C., Government Printing Office, 1923. vol! 25,
no. 1. 42 p. illus.

The rough-headed corn stalk-beetle in the Southern States and its control. *By
J. Phillips and Henry Fox. Washington, D. C., Governmeni Printing

Office, 1918. 12 sp: il1tì.. (U. S. pepartment of Agriculturr, Fiirrners'
bulletin no. 875.)

Some common weeds and insects of Nebraska corn fields and potato pittches.
Lincoln, "Nebr., Department of public instruction and Department of
farmers' institütes, University of Nebraska, 1910. 82 p. illus. (Agricul-
tural education, Nebraska boys' and girls' clubs. Bulletin no. 1g, series 2.)

4 0

Series III. THE TOAD

A UDITORIUM PROGRAM

Art. A Strange VisitorPaul Peel.
Poern.T!le Honest Old Toad.
Nature Study.---Structure (covering, prehension, defense), care,* humane freat-

ment, habits, use in a garden, his cousin the frog.
History.Celia ThaIter's Gardea..
Song.--.Croak, said the Toad.
oPoem.Over in the MeadowOlive Wadsworth.
Story.The Frog and the Princess Adapted.from Grimm.
Poem.The 1Thgainly'Toad.
Art.Who are You?Frailk Paton. -

Song.Oh, a Little FrogEleanor Smith.
Chart Specimens mounted in small vials of eggs, tadpole, young

toad, adult.

6

LESSON STUDIES

Preparation.Secure a mass of frogs' eggs from a pond or ditch and place them
in a jar of water. Witch the development.

Art Study.----See outline.-
Nature Study.keading les*sons. Gractes IV, V, VI.

Examine the eggs you have brought to school from the pond and watch
for early "'signs of life.. When an egg is hatched examine the tadpole and
watrh it swim. This metamorphose is. one of the most interesang in all the

- fealm of natuie.
the.garden: Keep several pet toads in the garden. They will. save the

vegetables and flowers from many deadly inseCts. They will more than
repay .any care Or iirotection given them. They will return year after
year for they have a strong homing instinct. Watch them take their food
and .not'e the tongue and. rnTah while the toad is drawing an insect into his
mouth.

The toad's cousínthq frog.
Stories, Songs, Poems.See outline.

!_

. MODES OF EXPRESSION"'
I

Modeling, Pqinkng, Drawing. From Niture Study outline.
'Oral Reading.Grades I, H, III.

The Toad----131odgett Ptiiner. I The Pup5ies and the Frog; The FriT ind
i the TóadMerrill, L frogs. it'Scho61Mills, I..

Our Friend the Tot*--LearlIt'to Study Wader's, IL
-Some ThiAgs. About l'irogsr-,04,111.; "The Tree ,krogt A Friend in. the

-G4r4en (EWiiii)-7--Ckord60,' M.

17.
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Qt Series IV: BIRDS

.

DITORIUM PROGRAM

(Bluebird, Woodpepkr, Robin and Wren)
Art. Robin RedbreastMunire.
Nature Study.---Habits, use, and care.
Poem.:Once I Saw a Little BircIL-I-Mother Goose.
Song.The RobinProgressive Music Series, Book I.
History.The English sparrows blue»ird, and tussock mall.
Song.The Birds' ReturnPrögressive Music Series, Book II.
Story.The Cat and the BluebirdsFable.
Song.Cock RobinProgressive Music Series, Book II.
Poem:Cock Robin and Jennie Wren7Mother Goose.
Song.The BluebirdSsongs of Happy Life.
sGe4raphy.--,Migration of birdsAgriculture Yearbook, 1918.4

a.

LESSON STUDIES

Take as niany field trips #s possible and look for birds ind their
places of nesting.

Art.See outline. -

!Nature Study.lteading lesson. Grades IV, V, VI. .
The flight of birds% "One of the most wonderful provisions for proteéfing

and preserving the life of an animal which nature has devised. Mail has
attempted for, centuries to iniitate or copy this phenomenon and only
recently has been successftil. The entire structure of the bird has been
develope0 along the lines of ability to fly. Its head, tail, legs, feathers, and.
internal organs, even its bones, are all built to assist it in its flight. The
bird's Bens of direction has never been understood nor explained. Job
marveled, so the Bible tells us, at "the way of a bird in the air." It is still
&riddle. and we are still guessing.

Thé secret of a bird': ability to find its nest among hündfeds of others,
in a patch of wood, marsh, or shore, or even on a cliff-side, is quite beyond
'the power of a trained naturalist to. comprehend. Many birds, so to speak,
"live by their wits.".,

MIGRATION

Almost all our birds of the North and many of the .S6uth migrate.
seasons 'of heat and cold in the North cause a general shifting of our birds twice
a year. Quail and grouse migrate, the latter mysteriously. Robins, blackbirds,

. bluebirds, jays, and thrushes, practically all of our song birds, move north in the
spring and south in the fall. Cold does not seem to occasion migration, for many
birds could stay in the North if they cared tto do so. If good shelter and food
are to bi procured, robins and bluejays, eveh, bluebirds, pass the winter in the
Middle States. The. food question or the climate question alone does not de-
termine migration. A fixed habit, formed many centuries ago, compells these
birds to m6ve in long flights at certain seations of the year. The birds seem to
cling to definite lines of trável as though certain highways through the air were
their own. The golden plover's Iineof flight runs east of the Atlantjc States,
where land used to be but is now sunken under the water. The bobolink, which
ranges west across the continent, goes south to the eastward of the Gulf. It
did this; no doubt, long behire the rice fields of Georgia and Alabama were
planted. . Manrof these birds trivet by night. It is interesting to heir 'the honk
of the-wild geese and to see théir dark shadows passing high up in the air against

0- the Moon.
t
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PART I. CYCLES 'OF GARDEN LIFE -

The length of time of migration varies. Ducks can fly a thousánd milefi a
day, if necessary. They follow the line of the yanishing ice and go north as fast
as the waters open. Some of the strongest fliers among the large-birds travel
great distances on foot, sometimes to accompany their young, sometimes because

'.1

BALTIMORE ORIOLE. AND ORCHARD ORIOLE
TWo important enemies of the boll 'weevil

.

le

, .
theY are molting. A flock of geese willsmarch in a column, with the ranKs ten
geese wide, Everyone is orderly, and no goose touches its neighbor. ?They hold

1their heads high to get all the.air possible. Possibly this habit was formed in
the olden. *ties before their wings. were developed.. (Wild Geese, by O. J.
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34 CYCLES OF GARDEN LiFT, AND PLANT LIFE

We. do licit know the location of the main aerial lines of travel, twt we doknow that, in some strange way, the w=oods have become full of robins; thereare Ariore bluejays flitting among the trees. In the fields the meadowlarks are.moving about restlessly, and one day, after the first; coki snap, all the eovrare bare and deserted. The birds have gone s6uth inthe nighttime; just whenand by wbat route no one kilows.

OUR FRIENDS, THE BIRDS

How they protect the trees and the plants in our gardens and the craps in our
fields. See Else6t Study.

1. Robins eat caterpillars, grasshoppers, spiders, gypsy moths, elm bekles,
and cutworms.

2. Blue Birds eat tussock moths.
3. Wrens eat tent caterpillars and gypsy moths.
4. Woodpeckers eat codling moths and apple tree I.Kwers.
5. Swallows eat mosquitoes, flie14, and codling moths.
6. Owls eat potato beetks, cutworms, and field mice.
Care of birds.Ta preserve the birds plant wild fruit for tnem to feed on,

.such as cherries, mulberriies, and June berries. Supply them 'with clear: drinking
water. Protect them by building bird houses, by providing bird baths, ti)
exterminating the English sparrow, and by restricting the depredations of the
house tat.

PROGRAM FOR BIRD STUDY

.(Robin, bluebird, wreii, woodpecker, oriole, bluejay, chickadee; crow, and hob
white)

Art. Robin ReAreast Muneer.
Poem.Robin's ComeCaldwell.
Nature study in relation to environmentcoKering; prelTnsion-

food, means of defense.
Habit8.Nest building, raising young, song.
Care.Houses, water, food.
(In.Insect destroyer in fields and trees and gardens. Beautiful songsters.
Art.The SwallowsLanx.
Poem.The English Sparrow---LMary:Forsyth.
History.Migration of birds. .

The English sparrow and the 'tussock moth.
Art.The Bird CageMeyer von Bremen.
Poem.Winter DaysHenry Abbey.

'

.0

4

of

Stories.-7How the Robin Got His Red,. Breast; The Redh6aded Woodpeekm-
Fox's Indian Primer. The Cat and the BluebirdFahle.

Songs..The Bird CycleArt Svng Cycles.
Cycles-,-The Stork, Bob White, Mr. Owl and Mrs. Mouse, the Cormirant,

Captain Jay, The Scarecrow.
Robin-L-Progressive Music Series, Book I. The Bird's Return-

Progiressive Mimic Series, Bopk H. Cock Progressive .Music
Serieq, *Book

Collection Chart.-Specimens of nests.
Exhibit.Bird houses, bird 1?aths.
Oral Reading.Grades I, III. Yellow bird, blue bird BlodOtt Primer,

MigratkonWooster Primer. The red bird: Primer. The blue
birdWooster Primer. The bluejay--Wooster Primer. ..ONe, TWO

Three-.Aldine, The PartyAldine:, L. Robin'q BreakfAstrAldine,
Tho RA44,371T-4kline, Î. The gre. Crad10A1 ine,. L Away t SOmmer,-,o
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PART I. CYCLES OF GARDEN LIFE 35

Lafl(1A1diiU, L Little BirdieAldine, I. Tozit awl tIu. Bircfs.Aldine,
L The- Snoir BirdsFinch, 1. The RobinFinch, II* The Legend of
the Robin&Finch, I. Blue_ Bird--"-Finch, I. Blue JayFinch, I. Bird
Day---qin.ch, I. Baltimore 04rio1eFinch, I.HummingbirdFinch, I.
.The OwlLife and Literature, I. A Flying Lesson-Life and Literature, I.
Catch Me if YOU PanMerrill, I. The Robin Who '8ang for the King
Merrill; L Little Birdie (Tennyson) Mills I. Grapes for Eggs (Lettet
from John Burronghs):Mills, I. f 4 .

The Lark and tilt) ChiidMerrill, II. The Robin and the RavenMerrill,
. The Partridge Family--7)lerrill, II. The Swallow (Ctiristina Rossetti)

Merrill, II. Mr. Whittier's .Mocking-BirdCyr, II. Red Ridinghood
(A'hittier)C3r, II. The Eagle and the OMChild World, II. Little
trown ThrushSloan, II. BobolinkSloan, II. In the Springtime--;
Sloan, II. BirdsThe Lark's Nest, Gordon, II. Bluebird's SongGor7
(1())), II. BirdsThe Recjheaded Woodpeker, Gordon, II. The Brave.
BlackbirdGordon, II. The Doves-:-Gordon, II. How to Attract 'the
Birds-7--Learnio Study, IL The UKly ThicklingCarroll and Brcitiks, III.
The Redheaded Woodpecker--Cprroll and Brooks,. III. Gengilis Khan
Carroll and Brooks, III. The Wren and the BearCarroll and I3rooks,
M. Why the Chimney wasi not BuiltCarroll And Brooks, III. The Owl
ani,i-lhe Pussy CiaE. Lear, Carroll and Brooks, III. The King of the
BirdsCarroll and Brooks, III. A Story of Bird LifeChild Li.re,
Bob White (Geo. Cooper)Chijd Life, rn. The White BlackbirdChild
World, III. The Bröwu ,Thrush (Lucy Larcom)Child WoOd, III. Thè
Birds of Xillingworthr-Child World, iII. The American Eagletduca-
tional Reader, III.. Tominy and the CrowEducationa Reader, III.
The Swalk4Educaticinal Reader, III. The Raven and the Robin
Edgcational Reader, III. The Far s and the LarksEducational Reader,
III: The Generous'and Rich -(Sandahl)Gordon, Ill. Calico Pie (Edward
Lear)You4 and Field, III. The Bluebird (Emily Huntington Miller)
Young and Fiehi, Ill. The Answer to a Qhild's Question .(Siimuel Cole.
edge)Young and Field, III. Robin Redbreast (William Allingham)
Young" and Field,' III.

MODES OF EXPRESSION

Swigs,: Stories, .Poenm See
Oral Reading. St!c page
Silent Reading: Grades IV, V, VI.

. Old Abe and the War EagleNew Education Reader, IV. Bob White
New Education Reader, IV. The Coming of SpringNew Education
Reader, IV.

>
The American .Rol?in--7-New Education Reader, IV. Little

Roscoe'm CanariesNew Education Reader, IV. How Bkrds Protect Trees
New Education Reader, IV. ThsSandpiper (Celia Thaxte!)--:Youhg and
Field, IV. The Swalkiws (Sir Vdwin Arnold)-7Young and Field, IV.
Robert of LincOln (W. g;.Bryarit)Young .and Field,'INT. Spring in Ken-
tucky (James Lane Allen)Cyr. V. 'The Albatross (Coleridge)--Cyr, V.
The Belfry Pigeon (N. P. Willis)Cyr, V. To a Waterfowl .(W., C. Bry-
ant)Farm Life, V. Econbmic Value of BirdsFarm Life, V. The Flicker
(p. Dandridge)Farm Life, V. My Lady's Plumes (Audubon *ociety)
Farm Life; V. Sparrows that Live in a ilorie----Goidcin, V. Thó OStrich

. Gordcip., VV. 'Bird Life on"' the Isle of Shoals..(Ceiia Thaxter)Gordon, V,
.Thé 'Partridge (Henry D. Thoreau) Gordon, VV. The Hunt (Told .4y 'a.
Rod. ..Robin RpObrOast's Niessagc---;prague.;: V.

,
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36 CYCLES OF GARDEN LIVE AND PLA.NT LIFE

The Nightingale and the Glow-wormSprague, V. Feathered Fairies--Spiiigue, V. The Comical Chebec (Olive litorne Miller)Sprague, V.Rpbert of Lincoln Cullen Bryant)Riverside, V. }tow the Raincame (Whittier)Reading Literature, V-VI.. Robert of Lincoln (Bryant).
Reading Literature, V-VI, Bob White (George Çooper)Reading Litira-ture, V-VI. Carrier pigeonsSwiss Family Robinson, Chápter
The Pigeon HouseSwiss Family Robinson, Chapter XXIII. The OstrichesSwiss Family Robinson, .Chapter XXVIII. The Ostrich EggsSirissFamily Robinson, Chapter XXIX. The Ostrich ChicksSwim FainilyRobinson, Clapter XXX.' The Ostrich Tamer---Swiss Family Robinson,Chapter. XXX. The Black SwansSwigs Family :Robinson, ChapterXXXIII. Birds of .Paradise--Swiss Family Robinson, Chapter X XXIII.The Eniperor's Bird's NestLongfellow; Riierside, VI, The RavenEdger Allen Poe, Riverside, VII. .

ss,
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Government Printing Office, 1918. .31 p. illus. (U. S. Departzlient of
Agriculture. Farmérs' bulletin no. 630.)

Some common -game, aquatic, and rapacious birds in relation to man. By W. L.
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PART L CYCLES OP GARDEN LIFE C'

Series V. THE BEES

AUDITORIUM PROGRAM

Art.-15warraing the Bees.
Poem.To a Honey BeeAlice Cary.
ong.-11(iney Bee and CloverArt Song Cycles.

Nature Study.Hoine, food, and use.
Song.The Bee and the ButterflyProgressive Music Series, BookIl.
Fable.The Bee and ihe .Adapted from Aesop.
HititOrgThe wild bee, a bee tree.
ilable.The Farmer aiid the Apple Tree.
Song.Honey BeesProgressive Music SeriesBook II:

NoTE.See Cyclett of Plant Life, Series VI and X, Flowering and Storing.

37
111.

0.

LESSON STUDIES

apiaryPr eparation.Visit an and watch i,11 bees working.
Art Stady.See outline.
Nature Study.Reading Lessons.. Grad0 IV, V, VI.

ObserVation bee hives in the schoolroom aie'basily maintained and are a
source (A interest and valuable study. to the pupils. Plan to have the hive
made during the winter by the older pupils so that it will be ready for the
bees in the 'spring. Write to- the mailing room of the New YOrk Itate
College of Agriculture for Bulletins F-138 #nd E-16. These are enptled
"Beginnings in Beekeeping," and "How. to Ineibealie the Honey Subly."
The Pupils will. be more than willing to take Care of the hiver The Cornell
Rural School Leaflet, Yol. XIV, September, 1920, No. 1, published by the
Departmea of Rural Education; N. Y. 'State College of Agriculture. at
Cornell -University, Ithaoa, N. gives full diréctions for the making of a
one-frame. operation hive. How to build the hives, the shredded runway,
stocking the hive and operation are some. of the valuable-suggestions
Wiled in ihis paniphlet.. If these directions are carefully followed any..

teacher ought to be able to install and operate a. swarm of bees in her* sòhool-
room. In *addition tú the material on bees in this leaflet are many others
which will prove invaluable in the study of natural science... Secure also
from the -Department' of Agriculture, Withington, D. Cy its bulletins on
bee culture.

Stories, Songs, Poems See outlines. 6

Silent Reading. Grades IY, V, VI.
The Bee and the Flower (Tenqyson) Young and Field Reader, IV.

Honey Beesrarm Life Readers, V.
15

MODES OF EXPRESSION

'Painting, prawing.-LFrom Nature Stiidy Lessons:
Oral 1?eading.Grades I, II, III.

The Bee find the GrasshopPer; The BeeAldine, I. Bees Finch' Readei,
I. The Bee's' Story; The Song the Bee. (Marion Dou¡las)Merrill,
The Honey Bpe-----Gordon, 1.1. The Bee and the Flower; The Busy *itee--;.
Gordon,-
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Series VI. THE ORCHARD.

AUDITORI1 M LESSONS

Art.The Apple Orchard.
SonjfrThe Old Apple 'Tree-IProgressive Music &rigs, Book M.
Nature Study.Grafting, spraying, piantini.

e Art.The CrafterMillet.
Song.What the Little Bird Sa!d, II.
Song.The Little Tree, n.
&mg.The Treetop Duet, III.
Song.A Child's-Fancy,
Soiiq.The ApplesProgressive Music Series, Book IL
Song and Came.:The SwingProgressive Music series, Book II.
Song.Some One's Tapping on the Maple Tree.
Ntory.---The Re.dheaded WoodpeckerIndian Mytn.
SAmg.itedbreabt in the Cherry TreeProgressive Music Series, Book II.
Song.The Swing, III.
Geography. Apple production; fru4s and mkts; product map study.

APPLE PRODUCTION AND THE C(2DLING ATE
LESSON STUDIES .

4.

What set apple production more than any other? See -Diagram 1,

. Tim relation of theAbiid tothe tree. What birds are its enemies? Now do they
destroy it?

WaAington.LThis State produced 21;500,000 bushels of apples in 1919; or
two-thirds more titan New York. State, which yields the next highest production
of apples hi the United State's. A $3,000,000 damage to the apple crop is dote
annually in New York by the codling Moth. Acc4ding to this proportion this
ihsect Costs the State .of Washington in loss of apples the sum of $4,006,000.
Here the'`` Delicious Apple" is 'grown. extensively, of which the codling moll is

particularly fOnd. .

iEvery method has been used to exterminaté this pest. 'The moths-10- their
eggs on the amiles,.iind :when the worms batch they eat their waP into the cop
of tbelfrilit, and there tlie'y feed Until they are ready to change into 1ary.4e.
When this comes they eat theif -way out and spin down froni the tree to the
gr6und. From the ground the. larvae crawl ill; the trun.lis of the trees ana hicy
under the bark, where they spin their cocoons and wait their time to be meta-

,

morphosed into moths. It is during this last stage that the woodpeckers atid
chickadees find them and eat them in large numbers.

Spraying the trees and fruit with a poigonous mixture is the usual method
used in Northwestern States for destroying these worms. Sometimes the bark
of the trees is scraped with a shall) 1me to rid it of the larvae. Often the trees
are banded with strips of burlap, 6, inehes wide, twatdh the worms as they crawl
up tile trunks.. These bands are removed from time to tifie, with the worms in
their folds, and are burned.

It is interesting to imagine an apple orchard without this pest and thp effect
its extermination might have on the price of the apples which we buy at the
fruit stand. If half the apple crop is killed by this pest, which often hOpenst
and the farmer markets twice as many apples as before, we might to buy two
apples for 5 cents where we now pay a nickel for each. Do you think this is
possibler 9
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PART ii. CYCLES IN PLANT LIFE 39

Series VII. THE TREE

AUDITORIUM PROGRAM

Ad. Dance of the NymphsCorot.
Poem.---The Brave Old OakU. F.'Charley.
Nature Stidy.--Structure "(bark, heart, roots, limbs, leaves, fruit Cutting

colored posters); Care (planting and s)raying); Use (food, building, shade,
effect on weathering, and effect on atmosphere).

istory.Forestry; laws for protection. Forest fires. Sand dunes. Animals,
game preserves. Fruit trees, grafting.

Art.The Willows Near ArrasCorot.
Pot m.The r..nting of the Apple TreeWilliam Cullen Bryant.
Stork-111e Walnut Tree that Wanted *to Bear 'Fillips.
Song.The Tree Gayimr.
rhart.Mounted specinlehs, pressed leaves, nuts, and fruits.
Numbcr:Measuring womi and lumber.
Grography.Vbère our National Parks ate located in ihe United- Siiii 7 Map

study. :4.. 41i

1.4ESSON STUDIES 6

Prephration.----7-SACt. a group of trées for special studyoak, elm, pine, maple,
poplar. *

Art.Dance of the Nymphs Corot. The Willows near
.

Arras.. --;Corot. The
CrafterMillet.

Naitire.Study..Parts of trees, their use, and need of care from eilemies-:----barlc,
heart, roots, jimbs, leaves, buds, hlos-soms: See Inset4 Study.

Use of the trees for food, building, and shade. Effect of trees on land

.;:vg 1

weathering and on the atmosphere.
Fruit trees and the science of grafting. Sand dimes and.their effect on

trees. Animals and game pi-eserves. Parks and museums. Special topici:
Maple Sugar, tocoa, turpentine, al-id tar.

Geography.Where Forests 'and Woodlands are Located in the UniteeStates.
In Product-map study. Write to the Department of Agriculture for Bulletin
No. 878, fi.om Yearbook, 1921, and supply eats!) pupil with the map 9i1 pa.ge
21, Forest and. Woodland. Why are forests found in the. eastern half of the
United Slates, etc.4/6

.

Referencós on wood: Att,1éast%90 per cnt of the paper used in printing
is made from-wood. Ninety-eight per cent of our rural dwellings are built
of o.od. For urban dwellings, the percentage fs from 59 to 98, varying from
State to State. Wooden houses are 4he easiest; quickestr and, órdinarily,
the cheapest to construct. This has put &cent homes 1-ithin the reach of
millions of -people, many of sawn could not have afforded brick, stone, or
concrete structures. Cheap housing and ample. living space are very. retil
blessings. W4hout abundant- timber supplies they would never have bben.

National forests: Northeasterfi *ofieSpruce and .fir (with admixture of
hardwoods). Eastern Atlantib zoile:----lOak, chestnut, Y. poplar, oak., and
pine; Southeastern zoneLo;igleaf, loblolly, and slash .pine. East Middle
zoneBirch, beech, maPle, hemlock, find forest white, red,-and.jack pine.

HistoryForestry and laws -for protection.. Fore4 fires and the foiest rangers.
StoriesBasis for reading and. language: Me.' Walmit that Wanted to Bear

'Tulips. Philemon and Ditties, Rhaecus-:-Flora Cooke, n Natnré Myths.
Old Pipes.andthe.Dryad Fiank R. Stockton. I
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Poetni,-Bisis for reading and language and spelling: The Brave. Old Oak-H,,
F. Chorley. How thè Leaves Cam; Down7-Susan Coolidge. Forst
Song-W. H. Venable. Woodman, Spare that Tree-G:P. Morris. Rhoecus
-Longfellow. Song of Marion's Men-Bryant. 'Plant a Tree7-Lucy.
Larcom. Autumn Leaves-George CooPer.

Silent reading.-Grades .IV, V, VI.
The hollow tre-Swiss Family Robinson., Chapter 28. Guiva-Swiss

Family Robinson, Chapter 15. Where different trees come from-Swiss
Family Robinson, Chapter 18. Fir, terébinth---Swiss Family Robinson,
Chapter 21. The .Anxious Leaf-New Education Reader, 4. The Maple
and. the Pine-New Education Reader,-4. Trees and Flowers;* The Kind
Old Oak and the Violet-New Education Reader, 4. How the Work is
Divided-Jimes Otis, in Ruth of Bostoii Buihuihg a fort--7James Otis, In
Peter of New Amsterdam. Making maWe sugarJames Otis, in Mary of
Plymouth. Making sugar-James Otis, in Ruth of Boston. A sugaring
dinnerJames Otis, in Ruth of Boston. Turpentine .and tar- -James Otis,
in Richard of Jamestown. The making of clapboards-James Otis, In

. . Richard of Jamestown. HIeL Away (Sir Walter Scott)-Young and Field,
4. How Birds.protect Trees (FlorenCe Merriam)---tNew Education Reader,
4. Thè Planting of the Apple -Tree (Bryant)-New Eduiation Reader, 4,
A Night Among the Pines (R. L. S.)Gordon Reader, 5. Forest Song
(W. H. Venable): Life Reader, & Conserve your Birthright (J. H.
Wallaee;.G. P. Morris)-Farm Life, 5. Woodman, Spare that Tree (G. P.
Morris)-Farm Life, 5; Facts about trees-Farm Life Reader, 5: Three

. Trees (C. H. Crandall)-Farm Life, 5. Bird's Song of Spring E. Nesbit).-
Farm -Life, 5. Song..fl Marion's Men (Bryant)-----Rh-erside; 7.

Songs.- Basis for musk, reading, and spelling. The Tree-Ga-ynor, A Spring
Guest-Progressive Mimic Series, Book II.

.Number. Measuring cordwood, lumber; estimating feet of lum6er in trees.

MODES OF EXPRESSION

Modeling.---Fiom Nature Study: Branch with buds. Bird friends.
Drawing.-7,B1ackboard-trees, animals, and game preserves. Crayon drawing

of the effect of loss of -trees upon weathering.
Painting.-Vmin Nature Study: Inkleaves, buds, blossoms. Colors-Foiest

fires, landscape of willows.
-Cuiting.-From Nature Study: Colored posters, in paper cutting, of- landscapes

with trees.
Making.-Prepare specimens of wocids for Chart.
Doing.-FIeld trips for observation of. trees. Blue prints of leaves, W-ossems.

Arbor Day eiercise, planting a tree..
Singing.-Fxercise in music. See Songs.
Posing.-Pose " The Grafter," "The Tree Chopper."
Ading.-Old Pipes and the Dryad..

O

Telii02.-rFrom Stories, Sòngs, Poems:: Philemon and Bauchi; Old Pipes and the
Priitd; The. Walnut Treeihat Wanted to Bear Tulips.

Writing.-Forestry and protection laws.
Oral reading.-Grades I, II,

The Fir Tree and the Bramble-Beginner's Series, Primer.. The Proud
Leaves-Elson, 1. .The Little Tine Tretr-EIKin; .1. The Discontented
Pine Tree-I1111, 1. Little Fir Trée4-Trolton, I. 'The Woodman and iI

.Why, the .vergreens Keep their Leaves-Haliburtonf

alb

1 .Thilemon and ucis-Lighto 'to Literature; 1. Rhoeeus-Iights.to

VI1 I. .
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Literiture, 1. The Pine and the FlaxJones, 1. Arbor DayBlodgett, 1.
The Trees and the AxeClassic Fables, 1. The LeavesAldine, 4. The
Birds and the LeavesAldine, 1. Puss:.- WillowAldine, 1. Hoist we
Got our..First Pussy WillowsMdine, 1. The Race of the TreesFinch, 1.

-Grap`dpa's Elm Tree----Finch, 1.. Pussy 'WillowFinch, 1. Horse Chest-
nutsFincli,
1. The TreeMerrill, 1. The Fir Tree and the . We--6 I

Classic Fabi&, 1. The 14Caves ¡lave a PartySloan, 2. Tie Anxious
LeafChild World,-2. Why the Pine Tree SighsChild World, 2. Why
Evergreens- Keep their LeavesHolton, 2. Philemon and BaucisChild
Life, 3. The Poplar Tree-7-Child Life, 3. Who Loves the- *Trees Best?
(Alice May Douglas)Child Life, 3. Leaves in Autumn.Child Life, 3.
The Spruce and the MapleCarrúll and Brooks; 3. The Tree ( BjÖrnsen)
Young and Field, 3. Philemon and BaucisYoung and Field, 3. -How the
Leaves Caine Down (Susan Coolidge)Young and -Fietd, 3. The Little
Pine Tree -New Education, 3.

THE OLDEST AND LARGEST ELM TREE IN THE. UNITED -STATES-14(INGOORT,
TENN.

iterERENCES

rrtes

Arbor Day. Prepared by the Forest gervice. Waihington, D. C., Government
Printing Office, .1922. 15 p. illus. (t. EL Department- of Agriculture.

- Circular 265.)
Forert triTs-.of the Distrie'i of Cohimbia. By Wilbur R. Mattoon and Susan S.

Albertis. Washington, D. C., Anierican Forestry Association, 1923. 64 p.

dt.

illus. ;

Ingiortant forest treei òf the easterh 'United State!. By William B. Greeley.
Washington,» D. C.,- 'Government Printing Office, 1922. 11 p. "8.
Department: of 'Agriculture. Department circular :423.)
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Planting 'and care of tAreet treei. By F. L. Mulford. Washington, D. C.,
Government Printing Office, 1921. 35 p. illus. (V. 8. Department et
Agriculture.' Farmers' imiletin no. 12001

Timber: mine er crop? By W. 13. Greeley, Earle II. Clapp, Herbert A. Smith,
aitd others. Washington, D. C., Gtwernm'eirt Printing-Office, 1923. ISO p.
diagra. (V. S. Department_or4ricu1turc. Bulletin no. 8S6.)

Perks

Crater Lake National Park, Oregon. By Hubert Work and Stephen T. Mather,
Washingtim, D. C., Government Printing Office, 1021 21 p. illus.

Games and'reereational methods for clulis, camps, and scouts.' dly
Smith. New York, Dodd, Mead & Co. 1924.. 463 p. illus.

Glacier National Park, Montana. By _Hubert Work and Stephen T. Mather.
Washington, D. C., Government Printing Office,1924. 53 p. illus.

Mesa Verde National Park, Colorado. By Hubert Work and Stophen T Mather':
Washington, D. C., Government Printing Office, 1924. 61 p.

Mount Ranier National Park, Wasbington. By Iinbeit Work and Stephen
--T. Mather. Washington, D. C., Government Printing Office, 1924. 41 p,

Wind Cave National Park, Soufh Dakota. By Hubert Work and Stephen T.
Mather. Washington, D. C., Government Printing Office, 1924. 20 p.
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PART IL CYCLES IN PLANT LIFE

Plowing.
Sowing.
Planting.
Growing,
Cultivating.

Reaping.
Harvesting.

Storing.
Grinding.

Marketing.
Transporting.

Topic
'wag I 00.1 r

Plowing....

III. Planting._
. .

V. Cultivating.- -
Vt. FlOwering

VII Reaping..
I I arcest ing .

Threshing_
Storing
Grinding.. _

Baking
M ark et ing..
Transporting

4.

b -

CY.CLES IN PLANT LIFE

Unit

Earthworm.... . .
I of sveds.
Boils . . . . .1
Clerniination of seeds.
Soils .

Fertiliratioti
Tools...
Seed cradles... .

Grain
Ft orehoustv _

ti rain mills
Yeast
Money...
Boats;

. .....

gI

Study earthworm In school.
Seeds that fly, sail, fall,"and
Evaporation and condensation of moisture.
Helperssun, wind, and rain.
Retention of moisture. Dry farming.
'ross lInnt1on. Ilow bees Carry polkn.

Spurt* of materials (iron mines)--,
Construction and use.
Shell and germ of seed.- Processes of threshing.
!low animals store their food.
Processes of grinding. Elect rie power.
Effect of heat on yeast, water, and flour.
The story of a dime (silver wine).
Wind and weather nags. Power, Ream, and eke-

Welty.

I.

Relation to orchard studyapplei cherry, peach, pear, etc
Relation to insect study, includng toads.
Relation to bird study.
Relation to bees.

Series I. PLOWING

Aroltoin.31 ritOGIUM

Art The PlowLe Jeune. PlowingRosa Bonheur.
PoemIn the GardenEmily Dickenson.
Nature study.The eartitworni.
PoemThe Plo,wmanOliver Wendell Holmes.
Fahie.The Kiwman and His Treasure.

S.
History.Plowing in other 1-andsCuba, Japan, France, America..
4rt.P1owlng---10sa Bonheur:
History:aPlows M long ago and nowPilgrim, an automobilellow.
PoonoThe Corn SeIngJ. G. Whittier.
81ary.Hav Ulysses Plowed the SeashoreGreek myth.
Sóng.See the Busy Airmet-Gaynor:
Ifistory.Plowing in the South for tottol*I.
Song.Follow the Plow.with MePro: ;

Gavraphy.---The number of farms -in the
ive Music Series, Book 11:
n#ed States, niap study.

1

AP"

-

Seri L
IL:

nl.
Iv.

. V.
VI. Flowering:

VII..
VIII.

IX. Thrétiliing.
. .X.

XI.
XII. Bakhig.

XIII.
My.

e. s

1.
11.Sow n

-

-

VIII.
1 X.
X.

XL

XIII. _

bye
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44 CYCLES *OP GARDEN LIFE *AND PLANT LIFE

LESSON. STUDIES

Preparation.Excur#tis and Field Lesso&
1 Visit a farm or garden and watch +the plowing And spading.
2. Visit a hardware store and ekamine the plows and spades.

Art Study.Picturés frdm the Perry Picture Co.
1. The PlowLe Jeune.
2. PlowingRosa Bonheur. 4

Nattire Study. Lessons.--LThe earthworm. Reading lesson. Grades IV, V, V.
1. Obs.6rvation in .the gardep: Make smooth a piecé of ground, ond foot.

square, and turh a drygoods box over it. Next day count the. castings which
the earthworms 'love thrown up uduring the night. Measure the castings,
whfch are fouhd on Ihis piece Of ground each .day, for a week, and estimate

. the amount of earth thelvorms bring to the surface during that time. Watch
the earthworm cling to its burros with its tail. Observe ho* it prapels.
itsèlf. Look foras eggs in the month of June, near its burrow. #
0 21,- 0,er4ation in the schoolroom: Bring earthworms into .the school-

' room. Put them into a pan of water and watch Mein crawl about; then put
them into a box of soil havtng a glass side. Waich them burfow. Place
leaye'a on .the tdp of the soil and see if they will disappear. Watch °the
*orms crawl upward against the glass. Watch them closely when 'you
jar the box, when you put an onion riear them, and when you suddenly put
them. into a Otronlg light...

401.

Questions:. Does the earthworm eat the .seil as it burrows .sibivn through*
the ground?. Does the earth pass through its bòdy? Would this affectihe
constituenicy of the soil? Does the earthorniftow 'leaves dowp. into the

e.
grourid? I-16w would this affect the goil? How do earthworm's burrbws
help the roots to grow? Does the earthworm.bring-up the subsoil and carry
down the top soil?. Is this what thé plow does? Can aneprthwqrmsee?

. . Can it -smell? %Why _does it keep its tail in its 'burrow when it" comes out?
How do earthworins,beip. the farmer? t

A LITTLE PLOWMAN
. *

,94

Whitt a wonderful Oowman the earthworm is: He eats bilyay down throt*
tlié soil, and as, the earth pasSes through his body it is cast up on the top of the
gro.g60. -. °

4 .W.e find these castings eveyjwhere, for most of the st!rface .AVP1 of the earth
z

pik'sséktlifiiug.hltlie bodies okiaws,e little plowmen.
.4

All ihé 'grc4tng plants nepd his help. -Ha keeps the ground scitt and moist.
. He drawn the leaves that are on the ground down into his burtow,t_nd these give

food to the plant. The 'roots creep down thrqughe Dpèningt1 vihich' he makes
a. and ard gn easy 'Nab into the earth. .

.,
.

. AlI the crops of corn, wheat, and rye, alhthe peas and beans in the -kudos and
(.*.:.''..:.',.;'..::::::-...all the gro)ving things we need for our food aro helped-by .this busyiittie worker.

0 In thenight, -711ile sleeping,we,até he is cOrying. thetoptsoil alihi below the.
,suMae9

.
..and 4.1.114ging gr slibsoit:-up.,. ... . / .4

.
44"t" er

. P

**
.

Historù Les8on8.--;PloWing i'n' vther lands,. - . , ,,,,44P.'

...1'11
I . I

1. Plowing in Cuba: The Cuhans;use.a rude wOoden Om(' drawn by oxén..
I 2. roiving in Japan? The Japanese ploi looks like a ctiltivake, it is
tiriwn by a -water buffalo, and*Manner N4ars rubbdr booth because. the

Oelds are Under water. I

t...
43, NI:lowing ,iii -..,PianOc Many 'oxen. are Vsed. ,to draw a W.14w in Fralice

.the 'soli is rich, arid.. beaVy., °'.
._ , .
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PART II. _CYCLES. ¡1st PLANT LIFE 45

4 Plowing in America: In America the Indians lused to Wow wittti a
sharp stick pushed throiigh the ground. The Pilgrims used two'branches of
trees fastened tqgether, one upright for the handle, and .one horizontal for the
pole to whicIA the oxen were tied. An iron plate was fastened 'over:the point
of ihe plòw to ksep it from wearing; litfer on a steel plate waS used. Now we
have sulky plows hi' America, in which Me farmer may. ride. On the large
farms injhe West traction engines are used. to drive the plow thtough the
ground, and fiire steel blades turn the soil eitt. one time, cutting a wide path
across the field. .

Questiofis: What should a plow do to the ground? Should the topsoil, be
turned completely over? What becomes of the sod that is buried?

Plowing in the South for Cotton. (See notes.).
Siories.-13h§is for .reading and language. .

'4.

.The Plowman and his TreasureAesop. Ulysses. Plows the .Seashore---
Greek Myths.

PLOWING-WHAT A. PLOW: StiOULD DO .-11-0 A FIELp

Poems.--Basis'foi reading and languagé and ipellhig. -

In the GardenEmily Dickenson. The Plowman Oliver Wàndell
Holmes. ri The Corn SongJohn Greenleaf- Whittier.

Song8.Bitsis for music and readingsiand spelling.
See the Busy FarmerGaynor. Follow the Plow With Mel--Progressive

Music Series, .Book H. Lavender's BlueCongdon Music Reader, IlL
&lent Reitding.Grades IV, V, VI.

Storks of Ulysses (Agnes Cooke)7-Art-Litefature Readers! Plowing in
Colonial TimesJames Otis Series of Ileaders,.5-6. Diggers in the"Earthrt.--
E. M Tappan, 5. Jason' or the Golden ItivecReAding;-Literature
Reaoalets, Book 5-6. The PKing of the Plow (Paid H. Hayne)Agrague
Classics, 5. Rain in Summer (tongfellow)Reaang)Literature, and.
Riverside, 6.

Number. igep,suririgperiTa*rs. Long meAureg.
Perimeties of fari4 and fields; pioblema in fencing.' I 2. Exdréises with

e'. the ziumber 3 tiiblet4 fniadditiosi subtractions multiplication, and diviaion.

e

s.

1.0

.

.

5P--6,.

.



46 CYCLES OF- GARDEN LIFE AND PLANT I4IFE

MODES OF EXPRE.SSION.

:Nodding. From History Lessons. Model in clay .or plasticen6-.
Piows of long ago and. now; Pilgrim's plow, steel plow, sulky plow.

Drawing.Blackboard stiff crayonfronellistory, Literature, and. Art.
Plowinsin ot1le4lan6--Cuba, Japan, America. .

Pictures of UlySses plowing;. Picture of The Plow Le Jeune.
Painting.HFrom Nature Study Losons; With inkthe eitrthworm.
Making.From Nature Study and History Lessons. Apparatus. and

1. Apparatusfitting a glass side to earthworm's Nix.
I

Modela2. Cuban ploiv, tying two sticks together:
Doing.On the sand table; in the garden.

1. Push a pointed stick through the sand; tit; a string to it and pull it
through.

2. Push a three-cornerM piece Of wood through the sand; see if it turns a
furrow.. Why?

3. Rake up the garden and make a bonfire of the.refuse.
4. Spade the -garden plot and rake all the stones ipto the bottom of the

furrow.
Singing.Exercise in music with motion songs.

Seethe Busy FarmerGaypor.
Posing.From Songs, Stories, Art, and Poems.

Nse The.PlowLe Jeune; Ulysses plowing; Indian anti farmer plowing.
Acting.Dramatization of the story, " Ulysses Plows the Sea.shiore".

1. PartsUlysses, Penelope, two .messengèrs, the cow, and the horse.
Six childrén take the parts; two girls and four boys.'

2. Use a; pointer for the plow; roll up a coat for,the baby. See Stories of
Ulysses, by Agns Cooke.

Paper cutting.Ftom History.
Colored poster -of Indian plowing.

Painting.From History, with water olors
Landscape of plowed fieldblue s

green trees.

&

n earth, with furrows showing;
I.

Telling.Reproduction from &cities, Songs, tei.:Pdems.
Story of tlysses; Story. the Plowmarr 4.!14 his.Treasure.

tlie poem of The Corn Song.
*.41

Writing.From Nature Study and History Lesgons.
1. What the earthworm does for .the plants'.

qk Pkiws of long ago and now.
Oral Reading.In History and Literature Lessons. Grades I, II 111:

The' Pot of GoldLife and Literiture Readers, Book-I.

Memorize

*Series H. SOWING

AUDITORII* PROGRAM,

Poem.-:-The WindR. L. Stevenson.
Nature Study.Dissernination of seeds.
Songs.-1-The Seed4Cycle: Set& that Fly, Seeds that Sail, Seeds that Fall, Seeds

that Stick-s-Ait inng Cycles, Fojc-Miessner.
Art.The SowerMillet.
History.Sowing wheat in France; in America.
Vography.Wherò `wiled is raised In tl!e UnIted 8tateh.. Map study.

S5w0 and (irsá7-71tussi#.
..; .
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PART, II. CYCLES IN PLANT LIFE .47

poemThe Builders Henry Van Dyke.
Story.The Pea BlossomMapted from Andersen.
song.The Wind---2-2rt Song Cycles.
Song.The Little Seeds Progressive Music Series.

LESSON STUDIES

Priparation.Lcursions and field Lessons.
1.. Visit a farm 'and watch Ole farmer sowing wheat.
2. Examine a grain drill; find the seat, lever, wheels, *hopper, tubes;

discs, and press wheels.
Art Stmly.Pictures from the Perry Picture Co.

The SowerMillet.
Nature Study Lessons.Dissemination of seeds.

-1. Field LessonsGather seeds and bring them to school.
2. Mount seeds and classify them, such as seeds that fly; seeds that fall;

seeds that stick; and seeds that sail. -

3. -SQNST seeds on the sand-table farmwheat in wheat field, oats
in the oats field, grass seed in the pasture, etc.

Sow garden seeds in the sand-table. gardenonion seeds, lettuce, peas,
belt% beets; corn, radishes, tomato, cabbageuntil they germinate, and
then transplant them to the outdoor garden. These yont.ig shoots may be
insed for a study *of germination of peeds.

Geogra phy.Where wheat, corn, and cotton are raised in United States. I Product'
. maps, Department of Agriculture. '

Histori; Lessdas.---Sowing wheat lit France and America.
I. Sowing whe-at in Frané-e. Use the picture of The Sower for these lessons.
2. The farmer in America sows wheat with a grain drill, he can sow 20

furrows at one time.
Stories.Basis for reading and language.

The Pea BlossomAndersen; The Sower and his HorseRussian Fable;
Jason Sows the Dragon's TeethGreek Myth.

Poems. Basis for reading, language, and spelling.
The WindR. L. Steveitson; The BuildersHenry. Van Dyke..

Songs.Basis fdr music, reading, and spelling.
The. Seed CycleArt. Song Cycre. Oats. and BeansProgressive. Music

Series, Book I. The FarmerProgressive Music Series, Book 'I. Little
Gypsy DandelionLCongdon Musiá Reader, 3. Applei .FallingCongdon
Music Reader, 2. The WindProgressive. Muisic Series. The Little &eds
progressive Music Series Manual.

Silent 1?eading.Grades IV, V, VI.
A Crust of BreadNew Educational Reader, 4. The Spng the Sower

(William ullen Bryant)Farm Life Reader, 5. To .the Dpidelion
(Lowell)-7Riverside, 7.

Nymber.-6--Meas4ring surfaces.. Square Measures.
-L Area of farm, fields, and gardee plot; problems in cost of sowing, etc.

Square measure; problems in measuring amount of seed to square su;fitces..
a. Exercises with the numb& 4; tables in addition, subtraction, multiplica-.
tion; and divisiön.
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PART IL CYCLES IN PLANT LIFE 49

MODES OF 'FAPRESSION

Yodeling.---From History and Nature Study Lessons.
1. Model the sower from Miles picture. .

2. Model seed ciadles of titorkitotompd, thistle, mapl6 tree, acorn, pea,
. .

bean, etc. APIA -

.r.

N

Dratring.-1B1ackboard ILIA crap:infrom History and Miture Study Lessons.
1. Sowing wheat in trance; sowing wheat in America., .
2. Pkture of The Sower, from Millet.

SS

SOWI-NG SEEDS THAT FALL. THE WHEAT" SEED

Painting.With inkseeds that fly (milk weed); seeds Ijiat fail (aiyorn
that sail (maple) ; seeds that stick (burr) .

Making.----Apparatus for nature study 1003011E3.0 4
DIVelopes an4 boxes to hold seeds.

Doing.From Nature Study Lessons.
Make blue prints of seeds that fly, fall, sail, and stick.

Singing.Exercise in music. /

The Seed CycleArt Wing Cycli;
Poting.--From Art Lesso4is.

... Pose pupil as *the sower froni Millet's picture.
Acting.--Trom LiteraOre Lesgons.

;akin Sows the PriteteilletAtig-:;Greek Myt4.:
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50 .CYCLES OF GARDEN LIFE .AND PLANT LIFE

Paper uning.:Frorn Literhture Léssons.
COoied poster of the sower from Millet's picture.Pain1i4With water colors,,from Nature Study Lessons,
geeds that fly, fall, sail and stick.

Telling.Reproduction from Literature Lessons.
The story of The Pea BlossomAndersen.

1Vriting.From Litérature and Nature Study lesson's,
.The story of- The Pea BlossomAndersen.

'Oral Rchding.Supplementary .readers. Grades I, II, IlL .
. RoliInson Crusoe. Mary Of PlymouthJames Otis Series. The Plat-.--Hans 'Christian Andersen. DandelionLife and .Literature, 1. MilkweedSeedsTinch Reader, 1. The Treasure in the Vineyardelassic Fables, 1.Acorns--1-Finch Reader, 1. Hickory NutsFinch Reader, r. Horse-chestnut 6BurrsEinch Readgr, 1. Milkweed SeedsFinch Reader, 1.DandelionsFtnch Reader, 1. The DandelionrAidine, 1. The.Pandelion(E. Ers!Ine)INIerrili, 2. The Dandelion.Child World, 2. How Seeds-Travel$loan Readers; 2. A September .Walk with Mint FairnieNew.Educational Reader,_ 3. An October Walk with Aunt FannieNew.Eductition41. Readers, 3.. Dandelion Down (Lucy Larcom)C$7r, 3.

iml

14.

rf'

-Seties III. PLANTING

AUDITORIUM PROGRAM

Art.Planting PotatoesMillet.
Poem.The PotatoThomas Moore.
Nature Study.Soils, retention ormoisture.
History.A farmer dibbing.
Geography.Where potatoes are raised in
Poem.Thi3 Corn SongJ. G. Whittier.
Story.Jasbn Plants the Dragon's Teeth
Song.The WindStevenson.
Poem.Little Browù SeedMargaret Sidney.
History.:---Planting gotton in the South.
Geography.Wet lands in the United States. Map study,

the United States. Map study.

Greek Myth.

LESSON STUDIES

Preparatton.Excursions and Field Lessons.
. 1. Visit a farm find watch the farmer planting corn. Visit gardens andstudy the plan of planting seeds.
2. ESamine a corn planter; find the seat, lever, wheels, hoppers, tuberdisks, and press wheels.

Ari Siudy.t-Pictures from the Perry Picture 'Co.
Study the picture, Planting PotatoesMillet.

Nature Study Lessons.Soils, and the retention of moisture.
1. ExperiMent in the schoolroom. Test gravel, sand, and loam, in orderto learn their power of retaining Moisture. Class brings samples to school ofeach .kind of soil to be tested. Dry thorotighly, and weigh 4 ounces of-each.Knock the bottoms out of *free olive bottles, fit them with notched corks,and turn each upside down over %large' glass. 'Put the gravel in one bottle,the sand in 'another, and the ftittm in the third. Pour a gill of Water intoeach bottle. Watch the water run tlysoiigh the different soils into the glasses

0

below, Measure -the water in each glass. (-- .
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PART II. CYCLES IN PLANT LIFÈ 51

, Questions: Through which sample of soil did thg water ruil most rapidly?
Why? Which soil remained moist longest? In which soil would one plant
his seeds? Why?

2. Send_ to the United States Department of Agriculture, *Washington,
D..C., for packages of seeds for free distribution, and distributé these to the
children for their gardens at home.

3. Try and have the children make a school garden. Apply to the United
States Department of Agriculture, Washington,- D. C., for directions, and
help. It will cooperate with you in your project, attd render valuable
assistance.

phy. Where cotton is raised in the United States. Product map study.
History Lessons,-7-p1anting rice in Japan and corn and cotton. in America.

1. Planting corn in Ainerica, in the early days, consisted in dibliing in the
eolith A large pointed stick was utilized to makb the hole.. As the farmr
used the dibble, the children tollowed on behind him, and dropped fivé
kernels of corn into each hole. They sometimes sang the old ryhme:

"One for the pigeon, one for the crow,*
One to die, and two to grow."

2. The. Pilgrims planted corn with adib, also; and Squanto, their Indian
friend, showed them, how to fertilize each hill by depositing a drd fish along
with the corn.

3. The corn planter is used on the large farms in the West. It has a se.at
for the driver, for it is drawn by a horse like the sulky plow. Aftr the ilop-

,pers have been filled with corn-, the planter does the rest of the work, except
as' the-mm.1)er of kernel's fo each hill is regulated by the driver. It plants
two rows of corn at one time much more easily and quickly than it could be
done by hand.. ,

4. Planting cotton in the South. Seenotes.
5. The Japanese plant their rice in ground that is under water. After the

riee begins to grow they. the small plapts to other fields-, which are
also under water. Working under water mlikes the cultivation of ricé a
difficult feat in farming.

Jason Plants the Dragon's TeethGreek Myths.
Poems.Basis for reading, language, and 'spelling.

The PutatoThomas Moore. The Little Brown SeedMargaret Sidney.
The Corn RongJohn Greenleaf Whittier.

Songs.Basis for music, reading, ahd spelling.
The WindR. L. Stevénsôñ. The SeedCongdon Music Readér, 3.

Silent Rfading.L-Grades IV, V, VI.
(3

The Planting of the Apple Tree (Bryant)New Educational Readers,
4; IPverside, 6; Farm Life Read4s, 5; Gordon Reader, 5; Cyr, 5. Cotton
Farm Life Readers, 5. Farming in Plymouth (Mar'y of Plymouth)James
Otis Series. Plant a Tree (Lucy Larcom)=Riverside, 6'.

MODES eff EXPRESSION

Modeling.From History, Nature Study, and Art Lessons.
1, Model the figures from Millet's picttire,' Planting Potatoes.

'MO

2. Model an ear of corn, a potato, a dfb.
Drawing.Blackboard and from History, /OA, and Nature Study

Lessons.
.

Study of the picturetPlanting Potatoes; planting Corn in America;
planting Cottomin the South.

injcfrom Nature Stay Lesscint.
A stalk and an earbof corn.
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52 CYCLES OF GARDEN LIFE AND PLANT .LIFE

Making.From History Lessons.
Make a dib of wood.

Doing.From Nature Study Lessons,
Dib in the corn on your saml-table farm. .

Singerig.:Exercises in music..
The WindRobert L. Stevenson.

Posing.From Art Lesson.
Pose .two figures plinting potatoes, from Millet's picture.

%Om

dibbing ri children dropOng coen.
Ading.From Lifeiature Lessons. ,

.Act the story, Jason Sows the Dragon's Teeth.'
Paper Cutting.Frorn Nature Study Lessons.

Cut a stalk of corn showing'ears, leaves, and tassels..Painçing.With water -colors froM History Lessons.
Paint a Pilgrini -plitaing corn and Squanto helpi

Tqltng.--7From Histob: gnd Literature .Lessons.
Tell how SCluanto helped the Pilgrims plant their corn.

Paint a corn field.

Tell the story o

f

Pose farmer

Jason.
Writing.From Literature and-History.

Write of the Pilgrims planiing corn., and the story of Jason.Oral Reafling.Supplementary-reading.
Byron BarnesFinch Reader, 1. The PilgrimsFinch Reader, 1.Springtime is Here (Emily Huntington Niiller)Life and Uteraturc, 1The April RainAldine, 1. The SpringtimeAldine, 1. Spring (CeliaTiniiter)Mills, 1. The SpringAldine,.1. The Fox and the MonkeyMerrill; 1. Appleseed JohnGofdon. Reader, 3. Mary's GardpnCyr, 2.o

Series IV. GROWING

AUDITORIUM P ROG RA M

. Part 1. The Seeds
Art.Aurom
PoemSpringT. B. Aldrich.
Nature Study.Germination of seeds.
PoemThe Grass.
Story.The Sower-e-Bible.
&mg.The JLttIe SeedsProgressive Music SerfC!s, Book I, Verse 2.

to

Part Z. Helpers the Rain
Nature Study.Evaporation and condensation of motsture.Poem.Tho SeedAlice Cary.
8tory.Apolio's CowsGree yth.
Sqpg.Apollo's.CowsArt gCyc1es.
1!istory.-7-Irrigation in the est.
Geography.-.-Irrigation in the United States Map study.

Fiirt 3. Ilelpers---7the Sun
Nature Study.Heat, relation to evaporation.
$tory.The -Swan MaidensGreek Myth.

Says the SunshinePoulsson.
SongtGood Morning, Merry SunshinePoulasán4
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PART- "II. CYCLES IN PLANT tIFE
(

Part 4. Helpersthe Wind

a lure Study. Distribution of moisture.
PoemWhat the iwi BringsStedman.
Siory.The Bag of WirideGrçek Myth. -
liong.The Merry-goroundProgressive Music, Series, Book II.
ifistory.The 'Mndmill on the Farm.
Song.The ScarecrowArt Song ID-cles.
Story.The Rod-Headed Woodpecker-7Indian Myth.
Play.The Lad n'ho Went to the North Wind *Seem! Reader.
ilistory.How the Cotton seed Grows.

P

LESSON iiTIMIES

53

Preparation.Excursions and Field Lessons.
I. Take walks with pupibi, as long as possible. Observe all the signs ofgrail' the Away. The grass,Ahe trees, the gardetis, and tlie fields

will be growiitg rapidly during the months of May ati4 Jtine.
2. If possible, visit a farm and look at° all the ciops that are. growing in

the
.

Art Study.Pictures from the Perry Picture Co. Aurora.
Nature, Stndy LeS80718.Germination of seedp.

Effect of the rail), the sun,. and the wind on the growth of pianti.
Experiments in. the schoolrobm:
1. After the seeds on the sand-table farm have begun to sprout, leave

nf them .wiihout water for a few days and .ask the children to watch
the effect; 6nmparing those that have been wateied with those that have
not.

2. Cover some of the sprouting seeds away from the li&ht, and comparethese with the ones uncovered, watching closely the development of each
group..

3. Evaporation arid condensation of moisture. Watch the steam from
the boiling tea kettle. Catch some of the steam on a piece of glus. Whatbappens to the steam? Bring a pitcher of water into a N-varm room. -What
forms on the pitcher? Why? Wring two luindkerchiefs out cif water,ake one in the air, and let the ottier lie quietly. Which dries first? Whs'y?What effect has the wind (in the eVaporation.ftrid iondensation of m-oisture?

Observation in the sCil'oolroom:
Examiiie the seeds Oat hgve sprouted on the sand table. -Find the stem.,

leaves, plumule, afid roots. What function does each perform in the growthof the plant?
ilisivi-y.Mcw's substitutes for rain and simOrrigation and greenhouses.

1. Irrigation in the \Vest.
The Indians .constructed irrigation `plants before -the white men came tothis Country. They dammed up a mountain stream and held the waterback *ith a gate which, they could raise and allow the water. to run out

over thé fields.
.

%

Large tracts orour western country which are without rainfall hatte been
redeemed by irrigation.

2. Early in the spring, before it is warm enough to iilant in the garden,'e)

Seeds are spruuted in hothouses -constructed of glass, until it is _time totransplant theminto the .open air. ..
...G.reenhoOses are like hothouses). onlSr ,thOr are utied all th9 kear. .. They
afe7 heated iri the winter, and viégetaiges find -flowers. arkgrow4 :iti 001,:n , 4

.
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54 CYCLES OF GARbEN LWE AND PLANT LIFE

Stories.---Basis for reading and language. Rain and sun and wind.
The SowerOible. Apollo's CowsGreek Myths. *The Swan Maidens

. Gieek Myths. The Bag of WindsGreek Myths. The Wind and the
SupAesop. The Ear of CornRussian Fable.

4

GROWINGRMINktiON OF THE COWPEA ON
. .THE NI"J TABLE
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PART IL CYCLES IN PLANT- LIFE 55

Peems.--.Basis for reading, languige, and spelling.
.Spring-ri.ahomas Ba Bey, Aldrich. The See(fAlice Cary. Alike, Says

the Sunshine. What the Wind BringsEdmund Clarepce Stedman.
Songs.-4asipr music, reading, and spelling.

Apollo's CowsArt Song Cycles. Mày TimeCongdon Music Re41er, 3.
Good Morning, Merry SUnshineEmilie Vioulsson. Mr. Wind and !4Iairiam
RainGaynor. In the Corn FieldProgressive Music Series, Booi II.

Silent Reading.Graden IV, V, VI.
The Fog and tile RainNewEclucational Reader, 4. The Windy Night

(Thomas Buchanan Reed)Gordon Reader, 5. 'What is so Rare as a Day_
-in June (James Russell Lowel»Rivemide, 7. .

Number:
le Measuring liquidspint, quart, and gallop, Problems In cost of milky

-vinegar, gasoline, etc.
2. Exercises with the numbers 2 and 4. Tables In addition, subtraction,

mmitiplicatimi, find fractions.

42*. itif 411 1+4

. 4p.nr -.- - -rfogr.7.-Nr.--.0:'

-GROWING-LAND BEFORE IORIGATION, ARIZONA

MODES OF EXPRESSION

Modeling.From Nature Study Lessons, and. Art,
Model. a growing Ivan plant, showing stem, leaves, plumule, and roots.

.Model the statue of Hermes. A

Diawing.I3lackboard and erayonkfrom .Nature Study Lessons, .1-pst9ry. and
Literature.

Draw' flip story. of The Pag of Winds. The Floating Island. .Ulyssea
with the big of winds. Opening the bag, the storm.

Pairaing...7-Willyniifrom Nature Study teisons.
Faint iminated -see:17-44e bean, maple corn 1)00
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56 CYCLES OF GA.RDEN LIFE AND PLANT LIFE

Making.Prom Nature Study Lessons.
Maied a weather- vane of wood and observe t be direction of the wind

Make a shadow stick and observ.e the time of day. Make a paper wind
mill and observe the velocity of the wind.

Doing.From Nature Study Lessons.
Plant Chinese Mx bu4s in water and watch the growth of(the plant.

Singing.-7Exerciseisn music with potion songs.
Nfr. Wind and Madam RainGaynor., The Merry-go-roundProgree-

. si've Music Series, Book II.
Posing.From Art and History.

Pope Hermes, from the statu.e.

GROWING-3,ANO -AFTER IRRIGATION, 'NM WOOD'S ORCHARD, ARI.Z A. 6..

YEARS OLD

Ading.Fmm Literature.
Act the story of Apollo's cow,.
CharacterttHermes, Apollo, the tows. Scene 1. Hermes in /the 'cradle

watches the &mvs. Scene 2. Hermes chases the cows. Scene :3. Hermes
makes a Cyii"out of a sea shell and Mays on it. Scene 4. Apollio searching
for his cows, finds' Hennes in the cave. Hermes plays on the 4.0 and Apollo
forgives him. Scene 5. Hermes takes care of the cows. I

. Act the story of The Bag of Winds.
CharactersUlysses, Aeolus, fdur winds,.ten or twelve of lilksses' men.

Scene 1. Ulysses and Ws Men land on the islapd; Aeolus givei3 Ulysses tbe
bag of win.ds; they embark and a blown on their way by the east wind,

per. Scene 3. The men open the bm
es uPon the boat."' A

ii

Scene 2. Ulysses sleeps; flit men
the winds rush out, and the floral

Paper Cu./Ling.From Art.
Cut the statue of Rennes.
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PART II. CYCLES IN PLANT LIFE 57

Painting.---With water colors-from Literature Lest,1ms.
Paint a landsove In miter color8 showing Apollo's cows, and Hermeis

driving them across the sky.
Tdling.-From Literature, Nature Study, and History Lessons.

tIte story °tine Swan Maidens. Tell the story of The Bag of *hats.
Tell the story of Apollo's Cows. Tell the story of the Wind and-Sun. Tell
how a seed begins to grow. Tell how to-plant a Chinese Iffy bulb; and bow
it grows. Tell about the Easter rabbit.

Writing.-From Literature, Histoiy afid Nature Study Lessons.
Write the fable of The Wind and the Sun. Write the scenes from the

story of The Bag of Winds. Write the story of the Easter rabbit. Write
_ about the experiments with moistfire; what the sun, rain, and wind do for

the growing plant.
Oral Wm/in.-Supplementary-from Nature Study,onistory, and Literature

Lessons. Grades 1, II, Ill. Wind, rain, Sun. Th Kite-Blodgett Primer./
The Rain-Blodgett Primer. The Wind and the Sun-Howe Primeri

The Swan Maidens (Flora Cook)-Nature Stories. .Apollo's Co.ws (Flora Cook)
-Nature Stories. The Bag of Winds (Agnes Cooke)-Stories of Ulysses.
The Birthday Vine--Life apd Literature Readers, Book I. Wind and Rain
-Life and Literature, 1. Guevsing Games-7Life and Literature, 1. The
Wind (R. L. Stevenson)--;-Mills Reader, L The Wind and the Sun-
Mills, I. Tom and the. Wiiut-41dine, 1. Au Indian .Cornfiel&-Francis
w. Parker School Leaflets No. 44, 1 and 2: gprhigfime Is herb (Emily
Huntington Miller)-Life and Literature Reuters, 1: .Ther'pril Rain-7
Aldin, 11 Little "Raindiops-MIlls Reader, L 'Pe Grain' pf Wheat-
Naturia Method Reader, 1. -The North Wind andAhe Clastilei,

The gun and the North Wind-ClaNsie Fables, 1. The North Wind
at Play-Elson Reader, 1. . The Wind and the Sun-Hill Reader, L 'the
Wind and the Sun-lialiburton Header, 1. Tim Wind% and the'Sun-Lights

-to Literature, 1. The Wind and the 8tin-Joneli Reader, 1.. The .Wind
and the Stin-Child's Word Garden. The Sup and the Wind Lk.. inner's
Series, 1. The Lad who went to the North Wind-v-Fox Second Reader.
Do What you Can-Child World Reader; Book 2. Windy Nights (R. L
Stevenson)--Chad World Reader, 2. The...Story or the Morning Glory
-Seed (M. Eytknge»-MeMll-, 2. The Rain (Longfellow.Y-Mrritt,
Who Hag Seen the Wind? (Christina Rosetti)-Gorrion, 2. Nimbus; the
Rain Cloud-Cyr, 2. The Story of a Seqt=i-Cyy, 2. The Sun and the
Wind-Carroll and !kooks, .2. The Winifind the §un-Appleton, 2.
The Wind and the Sun-Life and LiteratUre, 2.. The Morning Glory Seed
(Margaret Eytinge)-Merrill Reader, 2. The Wind (R. L. SteVenson)--
Merrill, 2. Five Peas in 'a Pod-Educational Readers, 3. How_ the Flowers
Grow (Gabriel Selou0--Child World Reader, 3. Little by Little-Beacon
Readers, 3. Seed Friends-Carroll and Brtioks, 3. Which was Strongert--.-
Educational Readers, 3. Who Has Seen the Wind? (Christiiia Rosetti)

I.Beaeon, 3, The North Wind-Carroll and Brooks, 3. The Boy and the
.North Wirid-Carroll and Brooks Reader, 3. March (W. C. Bryant)-
Educational Readers, 3. May (Helen B. Curtis) Educational Readers, 3.
The Elf and the Dormouse (Oliver Hello d World, 3. The Wind
(R. L. Stevenson)-CarriAl and Brook ` Seed Song--Young and

.Field,.3. The Sweet Pellkery-Cyr. 8.
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CYCLES OF (IfitliDEN LIFE AND PI'4ANT

R#4, .EFERENCBS

P4 :Irrjgation

The border method of irrigation.. By Samuel Fortier. WaOingtori, b. Q.,
Government Printing Office, 1923.- 42 p. Rifts. (IL S..' ,Departmeiii of
*Agrictilture.... .Fitinier's bulletin no. 1243.)

. .
:.. .-...

Effect of fall irrigation on crop yields at Belle ourche, S.4:01itk. By Win4.
Taylor. -.Washington, D. C., Government rinti g AQffi 10I7.

. . t
. (U. S. Departmen,t of Agriculture. Bulletin no. ) .

.
..

..

.. . .
. , .Irrigation drainage and water power. Issued by:Superintpderit df bocuniontk, .,)

.. W4shington, D. C., Governmettt Pripting Office, 1923. Price list 427-144..
efiition. 22 p.

Irrigation in the Yakima Valley, Wash. By S. O. Jayne, Washington, D. C.,
. Government Printing Office, 1907. 89.p. (11,0S. Department of Agriculture..

Bulletin no. 188.) --4
.. Irrigatioil of grain. By Walter W. McLaughlin. Washin¡ton, D. C., Govern-

. mbilt-Printing Office, 1917. 22 p. iffils. (U. (
. Department 4 Agriculture.

_

Farmers'. bulletin no. 863.)
'Irrigation of orchards. By Samuel Fortier. Washington, D. C., Government

Printing Office, 1917. 40 p. illus. (U. S. Department of Agriculture.
.Farmers' bulletin no: 882.)

Potato culture under irrigation. By William Stuart, C. F. Clark, and George
NV. Dewey. WashingtoR, D. C.,_ Governm.ient Printing Office, 1918. 24 p.

(U. S. Department of Agriculture. Farmers' bulretin na 953.)
ilractig' information for beginners in irrigation. By. Samuel Fortier. Wash-

ington ,D. C.; Government Printing Office, 1917. 38 .p.- illus.' (U. B.
bepartment of Agriculture. 'Fariners' bulletin no. 864.)

Progress-report.Dn experiments in supplement/0 irrigation with small water sup-
.

plies at Chèyenne and New Castle, WyiL, 1905-1908. By O. :W. Bryant.
Washiligton, D. C., Government Printing. Office, 1910. 51 to. (U. S.
Department of Agriculture. Circular no$92.) ,

Sheep on irii¡afed farn.eit in the Neifthwest. By Stephen O. Jayne. Washing6n,
D. C., Government .Pricting Office, 1919. 32 p. illus. (U. S. Department

Airiculture. Farmers' bulletin.n.o. 1051.)
spray irrigation. By Milo 13. Williamer. Washington, D. C., Goverment Print,-

ing Office .40 p. illus. (U. S. Department of Agriculture. 'Bulletik
no."4-95..)

-,-Surfate ttrigation for ear:item farms. By F! W. Stanley. Washington, D. C.
CosPernment Printing Office, 1924. 30 p. intuit (U. S. Depiiirtment of
'Agrieultute. Farmers' bulletin no. 899.)

, "'!"10.
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a Series V. CULTIVATING

AUDITORIUM PROGRAM

Art.---The Man with the Hoe-b--Millei.
NemWorkAlice Car§.
Fable- Ear of Corn--Russian.
Nature Study.--Capillarity; dry farming:
History.-vp-Cultivating with Old Dobbin, cultivaiing in Syria; in Amerita (corn).
iiit-tThe Return of- Proserpina--Lord Leighton.
'Poem.rroserpinaE. 13. 'Browning.
Slordi.Ceres--:Greek *Myth.
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PART IL CYCLES IN PLANT LTFE

LESSON STITDIES
40

41S

Preparation.=Excursioris Rind Field Lessons.
1. Visit a farm,ond watch the farmer cultivate his corn. How does a

cultivator differ from a plow? What does the cultivator do ts the ground?
Witch the farmer hoe his corn. What does he do to the.ground:

1- When do you -use a hoe in the garden?
.

What plauts need hoeing?
Why?

.

0

,

, Art Stzuly,-.:Pictures from Perry Picture° Co.
" I. The Man with the HoeMillet. Why did Millet paint this picture?

-ls it a beautiful picfure? Why? Does it teach a lesson? Do you *enjoy

f:
i-

'l

,
this picture? Why? !

.2.. ProserpinaMeighton. Who was Proserpina? Whew i,s her mother?
What did her-mother do/ 'How was Proserpina lost? What 'nature stlity
does This old Greek mith tell us?

Nature. Study Lessons.Capillarity.
Experiment g. in the' schoolroom: Up a corner of aahandkerchiet iii

water and watch- the" water spread through the cloth. Drop a little ink on
a lump of. sugar *and watch the ink spread through the sugar., i5our water
into the dry Sarid on the sand table and watch the sand ".take up" the
-*ater.. Explain- to the childretethat the little particles *of clOth, which
touch eacll .other, closely, are able to carry moisture from one partièle to
another, and i& this way the moisture spreads through the wholé piece of
*cloth. This is also true of .the lump of sugar. The ink is carried from one
particle or grafrt ,of sugar to.*another until the whole ruhip is satúrated with
the ink. . The sand on the sand tubleracts in the same way'. ;One grain of
sand takes up the moisture and passys it tó the grains that touch it, and
these, in turn, to other graifis until all the sand on the' table is moist and
ready to niodel. This power which particles have of passing moisture from
one tp the alfer .is called capillarity, because the little p articles of gloth.
the "grains of sand, and of sugar, +are called capillaries.

Application: If the particles of sand or sUgar ár soil aie loosely put to-
gether and do not toneh each other. closely,Ithey will not pass ön the moisfure
from one particle to ahother. For exanole, if the top of the groUnd is allow&I
to harden and a crust to form on. the surface, the moisture- in the ground
rises. emily to the top and is carried away on the air, leaving the earth dry
and-parched. . On the other hand, if the top of the ground is cúltivated the
particles -of -earth on the surface are separated and the Moisture can not
machine surface.. This js the principle of dry farming. " A constant stirring
of the surface of the earth forms a'duEit blanket and keeps the moisture clown
in the ground, where it feeds the ioots of .the plants and prevents them
from withering and drying up".

2. Experiments in the garden: Try an experiment in the garden with dry;
fa'rming, if *possible.': Select some °plot that is bcovered from the rain, plani
se&Is in'it, and keep stirrink the soilaround the roots without watering. them.
'This experiment might 136 tried on tile san.ltable. .

Questions: Row does cultiv.ation help a plant to grow? . Why. does stirrhig
fhe soil prevent evaporatiop? What is a .dust blinket? Why does a dust
blanket prevent evaporation?

. CORN PRODUCTION

Corn is great Anprigan cereal; Its tonnage equals 70 per cen't of all
cereals grow in the 'Milted States. Its Value equals 50 per cent of all cereals

6wn in this country, t leads all other crops.,, botti In the Wbeit rielt ind In
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Cyttis:13F .:GARDEN LIFE AND PLANT LIFE

11?i. Corn, yiel0 twice am'much to the acre, as wheat, oatii, barley,
male .4.'1,1mkeorri Belt is peculiarly .st!ited to it. There is no

rld .ot. the same Faze which produces so much food to the
°in 1104t,

1

46

.

Belt.
that it own. For this .reason over two-fifths of the,hogs 'and pigs -in the
United States are in the Corn Belt. Iowa, the leading corn State, has the
greatest number Of swine, is second in cattle raising, Lind leads in the- number
of horses raised in the United States.
History lessons.Cultivating in the West.

1. Small fields are cultivated with the hoe. The farmer hoes the earth
up arou.nd the roots of the plants.. He breaks up the lumps of earth foil
maies the soil fine arid dry.

2. Sometimes a farmer cultivates with a hand cultivator. The old family
horse drags the cultivator through the rows of corn. This stirs up the soil
and pulverizes it very muéb as the hoe does.
*?.. 31 On the large farms in the West a traction engine drags the cultivator
across the fieids,. jii.st as it drags the traction plow. Many rows of corn
are cultivated at one time wall the traction' cultivator.

4. Dry farmirig in the ,West: In dry cotintries, wheie little rain fall
during the year, the plants die for lack of moisture. A eoritinnektitirring of
the soil, withAioe or *cultivator, forms a dust blanket over. the field, and
prévents the moisture in,-th.e ground frorh rising to the surface and evap-

:orating. Large tracts of barrefi bind in the West luive been reclaimed and
made valuable by the process of dry farming.

Siories.Basis for reading and language: '
The story of Ceres.Greek Myths,

Poenis.Basis for reading and spelling:
Work. ProserpinaE. B. Browning.

Sorigs.-z-Basis for music ¡games, and,tythm:
With .Scythe ar4SickleProgressive Music Series..

Silent Re.ading.Prades IV, V, VI.
Persephone (Florar Geelo)-74Tature Myths, IV. (Demeter, Persephone,

Hades,- and 'Phoebus are Greek words. Their equivalents- in Latin are,
respectively, Çeres, Proserpina, Pluto, and Apollo.) In Time's Swi.ng (Lucy
LaiCom)--New Educational. Reader, 4.. The Sun7New Educational
Reader, 4. The Man in' the . MoonNew. Educational Reader, 4. The
New Moon (Mrs. Follen)New.Educatioilal Reader, 4. Seven Times One
(Jean Ingelow)New Edutational . Reader, 4. Daisies (Fraq Demster
Sherman)New Educatiopal Reader, 4. The Shadow (Joini
Young and Field, 4. CottonFarm Life Readers, 5*. Summer (James R.
Lowel )Farm Life Readers, 6.

the e acreage of the r-rld is in the United States, and
e corn for grain in Unked States is in the Corn

6f t fed to hogs, cattle, and horses on the same farm

6 -

Number.Measuring time with the calendar..
1. Pupils make Calendars by cutting up old calendars, and learning to

replace the figures in the proper pIaées.
2. Learn to read and Write numbers from these Calendars.
3. Make weather records on their calendars, ripting the sunny .days, the

cloudy diVs, the rainy days, and the snowy thiys. These are represented
by eirdes of cofored paper-.7.-yeflow for sun; dirk blue for rain; light blui
for ekiud, white for snow; upper half of circlit, a. m.; lower half, p. in.
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; PART. IL CYCLES IN PLANT LIFE

MODES OF EXPRESSION

_Moddine.From 11istory. and Art.
- 1. Model a hoe, rake, and cultivator.. 2. -Model. the man with the hoe.

from Mffiet's pfeturé.
Drawing.Frow History, Literature, and Nature Study Lesons.

1. Blackboarddraw a picture of,cuIt¡vating in America. Draw a picture
of the Man .withe the Hoe.

Painting.With ink.-from. Nature. Study Lessons.
1. Paint a hoe,*a rake, and a cultivator. 2. Paint the pose of a man hoe.-

ing, raking, and cultivating.
Cutting Colored Posters.From History Lessons..

.1Jit
Little boy cultivating with Old*Dobbin. Grandfather drives the cultivator

and little boy rides qn the back of Old Dobbin. SQC Çutting Colored Poster.

61
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SttNNY DAYS, CLOUDY DAYS, RAINY DAYS,' SNOWY DAYS, SNOWY

CULTIVATING-VÉATHER CALENDAR IN COLORED PAPER CUTTING .

Making.With filanilla paper, from History Lestsions.
a Make a cultiv.ator with manilla paper and pins, wood, find

Doing.Cultivate the- san0 on the sand table wiih Wooden cultivator..
Singing.-.---Exercise in music Avith motion songs.

With Scythe and Sickle;Progressive Music SerièR.
Art,, Histo6r, and Lit6ritture 148801.1ti.

'Millet's
.

Man With the Hoe. Ceres,, from the story.. Pose a man hoefrig,
raking, and cultivating.

Aciing.Froria Art and LifératUre.
.--*Act the story of Qereil'..

Characters.MOthcis'Ceres,Prbserpina, Apollo; Pluto, Mercuiy. 'Scene. 1.
Uerei cont,ei ta.cill.tivate the fields; leaskes Vroimrpirla Scene 2. .Pluto;
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62 gcLES OF GARDEN LIFE AND PLANT LIFE

Ceres to cultiirate the fields, which she Promises io do if they will findProserpina. Scene 5. Apollo sings a song to tell Ceres wliere ProseilAna is.
&semi& Mercury goes to Pluto and brings Proserpina 12ack to her int)ther,

Telling.From llistory, Literature, and Nature Study.
Tell the story of the Ear of Corn from the Ri!ssian fable. Tell the story

orCeres from the Greek myth, Tell how water seeps through a handkerchief,
how it seeps through the soil, and how stirri4 the top soil will keep the
moisture in the earTh. Tell about the dust blanket. Tell about the real-
mation of the Bad Lands in the West. Teltshow people in other lands do
their cultivating.

,Writing.zFrom History, Literature., and Nature Study.
Write the story of the Ear of Corn. Write the story of Ceregiz.- Write

about the experiment with the handkerchief and the water, theAmp of Algal.,
O and the ink, the sand and the water. Write ibou-t dry farmink in the West.

Write about the way ciaivating is-done in America..
Ora/ Reading.Grades I, II, Hi. 'Supplenientary, from Nature Study, History,

and Literature.
SunshineMilli Reader, 1. Little IlaindropsMerrill, 1. Pidden

TreasureChild World Readers, Book 3. That's liowEducaiional
Readers, Book 3. MarchEdiiCational *Readers, Book 3. The Sun's
Travels (R. L. Stevenson)Gordon Reader, 3. .how the Flowers'Went and
Caw Again (Ceres)Young and Field, 3. Marjorie's Alinanac (Thomas
Bailey Aldrich)Young Lind Field, 3.

,Series VI. FLOWERING

AUDITORIUM PROGRAM
Art. Spring7.-Millet.
'Poem. -The Apple Orchard in the Spring.
Song.The VioletArt Song Cycles.
Nature Study.-Cross pollinat ion:
PoemA RoseEmily Dickenson.
Nature Study.Pow the bees carry pollen.
Song.Roses and ButterfliesArt Song Cycles.
Story.L.Philemon and Baueis:Greek Myths.
Song.The *Art Song Cycles.
Nature Studg.The white blackberry.
PoemWhat the Wind BringsStedman.
Song.ClytieArt Song Cycles.
Story.- Myths.
Nistorit.The eotton blossom..

When the Ccitton Blossoms in the South Flormiè r. Fox.
History.The corn; wheat, and potato bhissom.
Geography.7-Where Cottoii is raised in tliv Unitgd StqtesProduct map study.

a
11

LESSbN STUDIES.

.Preparation.Excursions and Field 'Lessons.
. 1.. Visit the A-ood Arrange a'.picnic, If possibl& After the lunch his

%.been eaten the pty baskets may be filled with flowera. Gather specimens
of:as .nlapy varieties as possible, and latet they may be-ormounted -for a
'collection.'' Find where the lily and the members of.its fAmily love to grow..
Gather. the' trillitian, jaé.k-in-the-palpit, dog-tooth* violet; ana any other .of.
these Varietis you -call Ond.. .. . . ,.

4

2.: Vii0.6.4piaryi. ..Wittph.thè bets' tomini and t4e.h,fv0.....1f..,,

.i. .. . , . , ,:, , ,.'.4-,,.,p9tistble;01h.d. a clover blossoitt*itk 4,i.'460. 000tiog-..iyinèy- : .: .
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Art Study.
1. A colored copy, if poiisible, of Millet's Spring. This shows it beautiful

picture of an apple tree in blossOm.
2. Japanese prints of flowers.

PART IL CYCLES IN PLANT LIFE

A

Pictures of flowers jrom the iIerry Picture Co., or other publishing
houses. fle

4, Study arrangements of flowers .in vases. Tell the children of the
Japanese and their study of floWer arrangement. Study the Japdnese prints
of flowers and ask the children *why they are artistic., .

Questions: Why did Millet paint a rainbow in his (picture of Spring?
Does the picture look beautiful to ybu? all the landscape make you
think of Spring?: Why? What .does the castle mean in the background of ,

the picture? Does the castle Suggest. Spring to you? Why?

dwe e eleeeme

, .

FLOWEFCNG-THE'HOUSE AND THE FAMILY IN A COTTON
BLOSSOM

Netuie s1udy.-4-1.* Fertilization
1

of seed§ within the flower. 2. Cross pollination
by whids and insects.

0

q

COMI

. 1. Fertilization-4 seeds within the flower.
Experiments in the schoolroom: Give each child aipansy and help him to

fifid the. Aarts of ihe flower and .their tse in fertilizing the seeds. Use the
analogy of the house.and'ihe family-far We lessons with the little children..

The pansy is like a house with a famjiy living in it. The calyx is like the
walls of the house,- and bolds the patts- of the flower together. The petals
are like the curtains of the house, hiding.the family from view. 'Fake a*ay
the .eurtainsor petals tind we ean see the family. The stamens are like the
father of the family; he give's the food or pollen to tgle motber ánd she
presents it tO the babies pr seeds. The pistil is like, the mothr; she.i,takei the
pollen from the stamens ana gives to thp,§eeds. The seeds sleep in little
green cradle 'der the mother. Site; if you. ean And ;the cridle. -Open If.'
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-cyCLES OF GARDEN LIFE AND PLANT LIFE

with . a pin and find the seeds. When the seeds are ripe the cradle will
open, and out will come each little seed to be planted in the grotind. Then
they will grow in the spring and b'ecome little pansy plants.

Examine the,trillium, apple bloss9ms, and other flowers and find their paiu,
Find the cradle in each and the seeds.

2. Cro'ss pollination.
Experiments in the schoolroom. Catch bees in a net aril bring them to..

school.. Watch a 1)66 under a glass tumbler. Find the 011en on his legi.
How the bees carry pollen. Soma flowers do not have -pollen, and thi

bees bring it ,to them uteri they come for honey. They carry the pollen
on theii legs and leave it in 'the flowers when they 'fly Away .with the 'honey.

"Flowers rank among the most beautiful productions of nature; and they
becom6 through natural selection.beautiful, or ratik conspicuOus, in con
trast with. green Iesimes, ttuit they may be easily observed anj vWted
insects, so that their fertilizition may be favored. I have mine to this:
conclusion from fahink it tin invegiable rifle that when A flower is fertilized

the.wind it never has a
"I have found that the visits of beps arc necessary for the.- fertilization

of some kinds of clover. * * Bumble bees alone visit the. red clover,
as other bees can, not reach the nectar.Darwin: Origin pf S etc.

In order to discover h'bw the wind carries pollen, visit, if possible, a corn-
s field Mich the corn is in tassel, or bring a stalk oT corn into the schoolroom
and examine the pollen on the tame& and on the silk in/the ors of corn.

" With plants having separate sexes, some aid is necessary for their ter-
tilizátion. With several kinds this is effected by pollen grain, wbich Are
light and incoh6reiit, being, Nowt! by the wind through mere chance onto
the 'stigma, and pis is the .simplest plan that can well be c.onceived:7---
Darwin : Origin of g.pecies, etc.

Questions: Why is thd blossom of a plant like a family? What is the-
calyx for? What are the petals for? What do the stathens do for the s-eeds'
'What member,of our family are they like? What does the Ostil do for the
seeds? What membaer of the family is it like? What. is pollen? What is the
cradle? Where is it? What does the pollen do for the seeOrs? How loy do
the seedsstay in the cradle? Bas every flower a family living !rf What
does the bee get fr.om the flower? What does the bee give to tfle-tower?
How dóes it carry 'pollen? How does it carry honey? Does the wind some-

, times carry pollen? - How' do the corn seeds get pollen? How do the
blossoms on some trees get the neeessary 'pollen?

"Some holly trees bear only male powers which have four stamens pro-
clueing a rather small quantity of pollen, an7t a rudimentary pistil; other
holly trees bear only .female flowers; these havefull-sized pistil, and four
stamens with shriveled anthers, in, which not a grain of pollen can be detected
* * Every -female which I examined had been effectually fertilized by
thé bees,*hicit had flown from tiòé to tree in search of nectar. "2--Dat;vin:
Origin Of kecies, ete. 4

3. Luthe3Ourhank's garden.
Burbank hawan experimentallarm in the West where he cultiviites.many

different species of flowers, fruits, and vegetables. Many of the changes
which he has wrought in the size and shapeAnd fivor of our garden 'products
haN.re been .accomplished through cross polli.nation and cargiul selection.
.He Carries 'bits óf pollen from ofie flower to another and cioss fertiligs one

type otberry.with anothr, one type of fruit with another, and sometimes
.flower with ap4her.. thio way' B4rbank .has,develoPed the white 134404A
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PART II. CYCLES IN PLANT LIFE. 65

berry, the large daisy, the thinrskinned nut, and a plum which is a cross
between a plain and an apricot.

Question: How does Mr. Burbank work in his garden to change the
flowers and fruits and vegetables? How has he changed the ,blackberry?
How has he changed the daisy? . The plum? What benefit haq Mr. Bur-

,

bank's work been tò us?
..

History letmons.The Festival of the Springtime.
1. In the olden time the awakening of Spring was celebrated by pageanis

and festivals-. Processions of youths and maidens, *paring wreath.s and
carrying garlands of flowers, danced and safig through the village streets.
They-entered the houses, passing thrStigh froi9 the front doorto the rear door
singing the old May songs, and bringing with themthe promise of youth and
good health for the year to cpnie.

2. The May'Queen and the Maypole dande were a form of the Springtime'
festival. The Queen and her attendants were supposed to bring the renei-al
of youth in their train. .

3. While the Eastcr celebration commemorates the resurrection, 'it is alse
symbolic of the renewal of plant and animal life'which appears in the spring.

4. Mity baskets... The children leave May baskets of flowers on the door
knobs of the houses, ring the bell, and run away.

Storit3,---.-Basi8 for reading and language.
03.-tiefrom Greek yyt hs. Goldenrod and AsterGreek Myths.

Philemon and BaucisGreek Myths. .

PliemxBasis for reading, language, and spellit'sg.
The VioletArt Song Clycles. A RoSeEmily Dickenson. What the

: Wind BringsEdmund Clarence Stedman. .

So!tris---- Basis for music andrhytlun. - .- . .

The Flower Cyclt,%-- Art Song Cycles. Ans Arbor Day SongProgressive
. ILIAC Series, II. A Spring CuestVrogressive Music Series, II. Morning

loriesCongdon Music Reader, 1. The Waking Flowers-a-Congdon
Music Reader,. 1. ,

10ent Rewiing.Grades. IV, V; VI. , . . ..

,

The Violpt (Jane Taylor)New Educational, Reader, 4.. The .Apple
BranchNew Educational Reader, 4. The Flax Flo*er (Andersen)New
Educational Reader, 4, Buttercup Gold (Laura E. Richards)Young and
Field, 4.. King Solomon and the jlees (Flora J. Coa) 1---New 'Educational-
Reader, 4. The Apple Blossoms (W. W. Martin)Farm. Life Read&s, 5.
To Blossoms (Robèrt Herrick)---Farm Life Readers,-5. IA. Song of Clover
(S. Holm)Farm Life Readers, 5. The Fringed Gentian (William Cullen
13cyant)Sprague Classics, 5. 'To Small Celandine. (WilliartiWords-
woith)--Cyr, 5. Daffodils (Willia Wordsworth)Cyr, 5. Trailing Arbu-
tus (Henry Ward Beecher)--2--Ty 5. White Clover (Dori Goodaie)#

i Sprague Clossics, 5. The Daffo ls (William Wordsworth)Riverside; 6.
Apple Orchard in the Spring (Williatit Martin)ReadIng Literature, 5-6.

. To a NIountain Daisy (Robert Burns) Riverside, 7. To the Dandelion
(James Russell Lowe1DRivereik, 7.
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66 CYCLES OF GARDEN LIFE AND PLANT LIFE

NumberMeitsuring .degrees of heat with the thermometer.
1. "Weather record on the blackboard, recording degrees of heat and cold..

at h certain hour each morning', to be reported by the pupils. 2. Dam a-
thermometer marking degreezero pint, freezing point, boiling point, etc.3. Exercises in numbers 5 'and 10. Counting, rea(!ing, and writing numbers
to MO by 5's and 10's. 4. Exercises in denominate npmb'eass; above and
below zero point; above find below freezing; above and below boiling lioints.

_

'11
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90

80
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140
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HEAT RECORD.

MON. TUE. WED. THU.
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NAME

. 'YEAR
'MONTH

. WEEK
4.
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gruyj

FLOWERINGL-THERMOMETER, STUIV IN
WEATHER RECORD

MODES OF EXPRESSION

ART MODES

a.

MP

Cutting in OutlineFrom Nature Stgay, Art, Histery, and Literature.
Cueuutilines of flowerstrillium, jack-in-the-pulpit, dog-tooth violet,

aild pansy. Paint thekegivith appropriate colors. 2. Cut stems and leaVes
of the puisy willow; color witfi paints and arrapge after Japanese inannet.,
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PART IL 6YCLES IN PLANT LIFE 67

Cuitihg Colored PostersFrom History Lessons.
Cut it Maypole and streamers from whitp drawing paper. Ctit boys and

girls &wing:- Color with paints.' Paste on a, background a landscape of
spring with gieen sward and blue sky. Outline the figures in India ink.

DrawingOn the blackboardfrom Art, History, Nature Study, anAlterature
Lessons.

. .

Dra'w a flower with stem afid leaves after the gtpanese manner. Draw
the Maypole danee., Draw the baskets of floweis that were hung pn doom.
Draw the stories of Clytie and of Philemon and Baueis.

PaintingFrom Nature Study; Art, History and Literature. See Cutting.
ModelingFrom Nature, Study and History.

Model the lily showing pistil and stii.mens. -Model the trillium showing
pistil and stamens. Model the bee's kg showing where he carries the pollen;

CRAFT MODES

limildinqOn the sand table from History Lessons.
?it aypole and the Aitty4tileen pageant arrangtA with dolls:

MakingFrom Nature Study Lezisonri.
Mount specimens of wild flowers Olt sheets of drayvhig Paper. Write a

poem abopt each flower and arrange a book oith leaves alternating, a flower
specimen and a poem.

Make blue prints of st)ecimens of ffowe.rs. Write a description of the
families that liVe ìx floNiers. Make 'mole of these exercises.

Cover Air boolig. Make a cover of blue blotting papei and paste a blue
print of some flower on the cover, bind the leaves together.

DoingIn.the garden.
. /,

Thin Out the plants in the garden and let a few go on to blossomfug.
Sprout beans and peas in a cro('k and letlbern blossom. Bring home from

thes*Oiids adew Plants of Ivild flowers and pui them in crocks and let them
grow in the schoolroom.

Cookipft.-7-We eat tile blossoms of a few plants. The cauliflower is one of these.
Bring a cauliflower to sehool. Exaiiiine it with the pupils. Cook it in wafer
and serve with a cream dressi,ng

LANGUAGE MODES

OD

TellingFrom, -History,, Literatnre aiid NaThre Study Lessono.
1. Tell sls,liout the festival of the Sfiringthpe. Tell abputthe Easter time.

2. Tell about) Clytie. Tell the story of Goldenrod and Aster. Tell the stowy
of Philetiaon and Bands.. 3. Tell 1mw fli;wers am formed and the use of the
different parts. Tell howThe wind. arid the bees carry pollen. Tell bow
Mr. Burbank pollinlizes the flowelis. i hie .garden.

PoxingFrom Art, History and Literature Lessons.
1. Pose the festival of the Springtime. Pose the May Queen and the

p.Mayole dance. .2. Pose the story. of 'Clytie. PoSe the story of Goldeniod
- and Asler. Pose the story of Philemon and Baucis. Poice the May Qúeén;.

SingingExercises in music an(I rhythm.
The Flower CycleArt Song Cycles. Come Lassies and LadsPro-*

/gresgive Music Series. DaneinIc Song in MayProgressive Music Series.
The MaypoteProgre:ssive Mutic Series.

Tritirig---Fr6m Iiistory,. Literature and
_ .

N attire'
.....

ns.
ivrite abotit the festival pf the t3pringtime. Write )out the May Queen

and.the MayN10..-dante. Write áboutthp. picnic aned the' visit:to the .beeis.:
, 1

,

..

d!

e.

(1' . et

-
r:* .-

t
.

.

1 ,
. .

--.- ,. .,..1;.'-'..,
'

I -

E . 4 .. I
1

I.
- .4' .

e

.

0

k,,- i
..

. ,

.. ,
,....

I

. .. --:. .- *)!:
: ., *. : . _ .1

.. if

ir!
.. . .., I

' : .

-,

,

ir 4.
11

6 i
1

t :: ./ 1

.
f0 P

i..,
. . . --

..
. :

,
i

, .
. ,,,,

. ,... .

ri

.
J

, .

.., .
-.- .. -.. , . .. . ,

,. ,- .
0

....... A
,:.,

...

.c. ' . '-i ii

` : : ,.; .,
. I' .11,4 .

v

. .

. ,,....s.i,.,
..;...

.,...;?!::;,1

. .: -.- .-
, ...., .,.

.....:.

-,,
,,

, .

. . ,
,

.
,

.

. . ..-1

-: -. ii.

,: ,
, ,

..
, . 4

. ,
.. . j!

... .

:
., .,,,

..,.

.. '..1
, ... 'i...

-, .. --;...... .. ..
_. ,.. .

.. ..
. .

,
.

-

.. .:..,--.:
.- , . .

.,

I

.1

..
.

, , ...,.,.,

.!
.

. ...

...,..k.

, .' r...i.,.::. 4' Id

- . .0

. .. .
... ,... 1

...4 ....I

i 1
..

. 4
..

,

.
p.I

0

T. . .,
1

, . '10

.- . re

0 4 I

, -

:-4,1
2

.. . ,,
;1

: 7 ... e.-1.v1
(s.

, . , -. ,-,- sv,:1,... .......: . , ..
. .

. ... . . -,1 v. 0 A ;-.7

9 .'
. , f, . .. .0, .

° o .. 4 - 0a - ' . : -,,..;_ . . 1
,

i. . . .

. / :.,,.4,11. .
.

t . ,. ...
.

,

: :.\- --,f,_:,-, !
. ... 1 e

,..

,,',...., .- : .., . ,., .4 .. f t.. .. :t. ...:1 .. '' l' ,.4.
... '1. ' . / . % .

: . . -%?0,1
. .. t.t .. . o .. . o

, .. . ' .0 ... f "t' f ... W. : a .

'!..e- ,--: *.. '...r-''.- :''':11::'-':;-,. ....,
,..:

,, , . , .41

'4J,;.
,

..,-
. . :

..
.

a .1 . .. .._. . ...4....,,,...

..

,...... , ,.. .,, , ,... , ,.. .. . ,'?4:-T'''4:4.:'.' -t
_ ....,., A - .....-.t .. ' ii ''''-i; --1.4 f %S N.- - - " ,f, ' ' . : /' , -4 " : ' , ..-.1t. 4 . .. .1... .. .I.A;;(14 ,....:. . - ... ; ., : t ''.. ..r ... ;. ' S.P.; t -. j i- .. c-O''''., .. VP.' V . .:' i ...*All - '''-10, .4 A t 49 : '43. Nel - ..,41:;. %'i: " it-,,wr.A.,: s1)i; 4.-i-...'.q? ";....0 It el .. 4: : ' -. ---',, .' -", :II- ..0.." 7 \' 't-- ''11.14,:.4...P 41.14. ..tr41.1:7...- 4141,41,;:;a4ek..4., .:.,...,..0. ii v,)1?"0:,. ,kns I, ."- Are Tri-_;?' ..0,,i..nr;`' ,, : ..,`1...k:. I ; .1.0.41 ,- .I, ..., -... ..4-,.

C' .",)..:,kt.e.: Ifs:-?fiAlt,--, Lk. :'.-11.i'Ato' f'.7-'1--.V.%'-nki:%1? 7:5%3' -.11-A -7.-- :/k J, :: I.-' /,_ b r"!.. ! 4 i'..4.;#:-N.! 9.. *.4 01, .;2A r 4- 4: PeN1,,,
-f(': 04.0i

:....F!-,, 41- f ,.; f:: ., ',..,/,ir.v... --. .1, y ....- "i \ , !, 1,41, , .4% . .i. 1 a.,.......4 1- ,. , , '' ir i 1 .0"..,4r, ..,.,,,,, ql:Inst, Iv, ; ..t ; .' # :-. '-', : L-= ,4a,Svv,,,. ) 110414 0. ti t 4-441,. ;0,84i W':1911V10- ,;,.,..7Y, 7 ,i..:4.4.!?:.'.1;114:3114.'`-'= 5 'v r
SW4_44.,

i6
',:t-'/';'- ' 1 ...;', 4 0..- . tV .-1 FRPk_04¡,=z,,,;.¡.:;ait.:-,,,tirki.=.,*-kk-..:44,Ntr, 4-:-,4i.tta., ...,::,...'i..,4:,-

r'lltiOrj.:`..1 P.V. I ..' ...?`( '.._ .111 ..I.N. 4.44
li-- ii!al.'-ik- .. -.A....t..- -," 4 r `.(1.!..1.1.!--;,;f11' "-N1' 4; AtAi2 ,.. ..ty.igiqlsi., t-.L.1.4 sl-,,,_ iNAP,7A4,,Y1,:i4k.fiv;t1IMP4t i .r

I

411

.

/
.114



68 cYCLES OF GARDEN LIFE. AND PLANT LIFE

Write about the 'Japanese and their arrangements of flowers. *Write about
'the flower families and the arrangement of the different paiti Write about
cross ,pollination of flowers, by tile bees and by the wind. Write about
Mr. Burbank's garden. Write a little play about the May Queen from

:Tennyson's poem.
Ada:mg.From History and Literature. In the woods,lf possible.

Form a pageant for the festival of the Springtime,. Act. the pageant of
the May Queen with the Maypole dance.., -AA the stories of Clype, Golden-
rods__ and Aster, and Philemon and Winds.-

Ora/ Reading.Grades I, H, HI. Supplemekary, from Nature Study, History

Po

alid Literature Lessons.
Flower Stories from Nature MythsFlora Cooke.. Tree Storiesfrom

aim. The May QlseenTennyson. (Typewritten copies.) The Dar*.
lionBlodgett Primer. Daisie*Blodgett Primer. Sumner is Coming4:
Aldine, 1. Little I. Making the FbiwerAAldine, 4.
the RoseAldine, 1. The White' Lily-HA1dine, 1. Why the Clovisr is
SWeetAldine, 1. Apple Ploss9ms Finch, 1. Pansies Fi»eh, 1. Closer
BlossomsFinch, 1. Spring. FlowisSloan, 2, Flower FairiesCyr, 2.
Flower DonsCyr, 2. May DayCyr, 2. The Message (if Ole *Cherry
BlosomsCyr, 2. Ikssie and the HowersCyr, 2. The Story of Rose
PetalsCyr;2. The Parts of a Ilou.'eir:Cyr, 2. September'. (Helen Hunt
Jackson)Educationat Reader, 3. April (Celia Thaxter)Educational
Reader, 3. May (Helen H. Curtis)Edueational Reader, 3. Me Trailing
ArbutusChild World, 3, The St4y of ClytieEducational Reader, 3.

and AsterE.ducat ioniti. Reader, 1 Forea.Fiower (Goethe)
Young and Field, 3. *Spring (Celia Thaxter)Young and Field, 3. Little
Strawberrk BlossoniCyr, 3. The Daisies' Firgt Winter (Harriet Beecher
Stowe)Cyr, 3. Tbe Little. Brown Brot heyChild World, 3. Milo Told
The New:Child World, 3.

THE CAMERA CLUB AND ii1,141 PRINT;

Ita ..

pupil or a teacher has a camera, a camera club may.be organized. Pktures
. -may be.taken of points of interest which it is desirable to ineludéln the ho(*lets

*scribed in ^the foregoing: .
. ,

After the negative has been developed it çan.be used _by the school forprinting.
blue *prints. Each child can in this way secuie a copy of the picture. The

. camera-club idea leads to field lessons. and to an *outdoor study of nafure whichiris most desirable. Trees may :he phot4raphed, and stt, A from season to-
season.: LatuisCarles of winter, spring, and. auturmi smay le .pr;served in this
way; and bridges, higirwais, lakes, and rivers be reproduced by the camera and
the prints be brought into the class for a delailed study. 4

Blue prints may be used for printing an object witholitikeourse.to the camera
by layiii.g a flower or leaf over the sensitive paper and exposing it to the light in

...-. .

Ole usual, way.
. .

,.
.. Nature study lessOns, whem specimenwAre collected', should be followed by

the mounting of specimens on sheets. of paper Ond the binding of the leaves into
, books. A seed hook, may' be made lit. this way .by collecting spra.3's of plants

and wee0s bearing seeds and mounting them on paper by pasting narrow strips
-of, paikr .over the sterns. .. They shauld be classified ati seeds that fall, seeds that
sail, seeds that ,fly,.- and seeds that *stick. Dilly language lessons may be de7val.and -written langua¡ge.. A:?,collection.
9f wIld &wets miay b0 minted tlittian4 _way AO bormn4 into, 0.. flio*ér book,
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PART II. CYCLES IN PLANt LIFE 69
.4'

Series VII. REAPING

AUDITORIUM PROGRAM

Art.The Harvyster's ReturnSiefert.
peem.Ilartest SongEliza Cook.
Art.The Village Blacksmith.
Pocit.The Nyillage BlacksmithLongfellow.
Nature St udy.---?Iron.and steel.
Sono.The Song of Iron7Gaynor.
Art.The Song of the LarkBreton.
Song.:Little SecdsPrOgressive Music Series :Mamnd.
Art.The GleanersMillet
ArtRecall of the Cleaners-13reton.
Story.The King and 66 RealiersFolk Tale.
Art.Bundling the WbeatMillet.
ilistory.Ciitting rice in Japan, clover it America, and wheat in d.nter.ea.
Poem.Cornfield*Mary: Howitt.
Story.Ituth, from the .Bible.
Song.---Alice's Supper-0*mm. Smith, Verse I,
Non. y Maid Mary7-Old Song.
Gargraphy.Where wheat is raised in the United. States. Product map study.

LESSON STUDIES
a

Prepti ration. I.Iet.Mirons and field lessons.
1. Nisit a farm and watch the cutting of haypv or wheat.
2. Visit a ahardw. re shop and examine the scythe, 'the sickle, th-e reaper,

and the harvester. t

Xisit .al blacksmith's shop and .watch
..,,

the smit4y fit a shoe to a horse,
or the rim on a 4ee1'(;t a vehicle.

Art Study.---1. -The Harvester's WturnSiefert. 2. The Village Blacksmith--
Herring. -3. The Song of the LarkBreton. 4. The GleanersMilkt.
5. Recall of\ the GleanersBreton. 6. Bundling the. WheatMillet.
7. Ruth.

Nature Study.-1. The farmer's tools. 2. The iron mine. 3 The smelting

p.

furnace.
(1) The blacksmith was of great service to the farmer in 'the days whew

tools were n6t made by machipfty, but wereetatAde by hand to fill special
orders. The tempering of steel and iron in a blacksmith's shop can be seen
to-d4 bft.10 children, and will ¡ire them atp idt?a of !,11,6t process as carried
on in the great iron JAW steel manufactories.

(2) The iron mine should be presented to the children -through the study!'
of pictures, and the work of the miper inade.aS vivid as possi*. The daily
life of the iron miner and what het does *from hour to hour throughout the
day will be an effective way of presenting this subject to a class of little
children. -

.(3) A. smelting furnace jwist be presenk4 through picttires. It can be
made most effective if the teicher ha's her subjevt.well in hand and a fund of
information ready rom which fö draw as various phases of the subjeA come

for discussion the class. These lessons make the very -best znateriij
for thp socialized recitation wid will prove, of ibsorbing i.ntOrest to .tIÇO

children j tproperly eondoctecf. Any gotid mryçlopedia give the tea9iiiit
-the 'Odic& 4nf
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70 CYCLES OF GARDEN LIFE AND PLANT LIFE
OP

Geography.See Bulletin No. 58, United States Bureitu of Mines, Government
Printing Office, Washing 6n, D. C..

Histor* Less0ns.Reap11lg hi othér ;ands and in America.
1. Reaping And gleaning in France. Study the methods of reaping di

gleaning. in this -country through the pictures in the Art Study. They will
tell the .story well if The art study is sutiplemented with desiriptkins and
skillful questions by Vie teacher. Gleaiiing in' a field of wheat is' an old
tiine cust9* still in use in France. The laws governinrthe custom of glean-

even in the Bible, will be of great interest to the children, for it Li

one of' the oldest fold most inutianepl all the old statutes. Emphasize the
thrift of the French people, their kindness to the 600r; their industry, and.

their skill as tillers-of the soil. Call attention to primitive tools in use in
thesé 'pictures and the old4ashioned-4nethods of reaping as compared witb
modern ones.

:2. Cutting rice in Japan.' The growing cif rice is an interesting ubject to
childrepv and the Japanese method of cultivation especially so, &cause it
is .5o.. different from our own farnicV methods of raising grain'. Giv'
cifildren some idea.of the thrift of. the Japanese, and how skillful the are

the cultivation of small areak of gronii*
3. Cutting clover in America. Children will be iiiterested in the dover

crop on farm, its value as a food, and t lie ways in which the how rws and
harvests his crop of clover.- A study of the scythe as a tool for cutting pain
is well worth a little time, as every curve of the handle and the knife, and
ttle set of the short handles on the long have been WI evolved from lo
years of use and experimentation.

4 Reaping wheat in America. The evolution of the reaper will Ie d
interest to the children. All the different 'Arts of tile latest modebliare
their counterpart in the earlier and simpler tools that wereArst toed for
cutting grain.. These lessons should be based on obsitrvation of a reaper,
either at work in the-field or in a store in the town. -Any salesmart*ne of

thev Mores will be glad to explain the machinery of a late model of reaper
to a class of little children.

Questions: What is the differenek between reaping and gleaning? What
are some of the laws regarding gleaning? Why have' tife French peisanta
become a Willy people? Why havii the Japanese become a ¡briny people?
How is tbe culttire of rice different from that of wheat? Wkiat States in the
United Statei.produce rice? How is it, used as 'an article of iood?'in the
North?in the Sciuth? How in Japan? Of what v4lue is a clover crop*
the farmer? What animals eat . Describe a sickle, a' scythe, s cradle,
and a reaper. Of what impoit'ance is iron and steel to the farmer when he
reaps his grain? What does gib farmer do with his Inindles of .wheat?

Siorio.Basislor reading and language.
1. The Famier of Liddesdale-----Joseph Jacobs. 2, The Town Mousci and

the Couniry MouseFables. 3. The Farmer and HelpersFables.
4. The King arid bis ReapersFolk Tale.

Poems.Basis for reading, language, and spelling.
Harvest 'SongEliza 0;ok. Mimed lionk Heinrich Holty. Boy's.

SongJames Hogg, Scythp Song---Andrew Ling. CornfieldsMary
Howitt. My Maid ltary----Old- Song.

8m:9cBu18 for music and thyihm.
The Song of IronGaynor. 'Alice's SuPperEleanor fulth. The Farina

(Old English Game)Progressivó Music Series. Thé BlackstilithP. M.,
Sees. MQwitig-Cobgden Music 14ader,.: 2.-.11a0nituriCongdon.
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PART II. CYCLES *IN PLANT LIFE

Silva Jkading.Grades IVt V, VI.
Reaping the Grain-4wiss Family Robinson, Chapter X;XXI: The

'Village Blacksmith; Old 'rime HayingSprague ChOsics, 5. Ruth (Thomas
Hood)$prague Classics, 5. Tampa Robins (Sidney Lanier)- Reading
'Literature, Autumn (Edmund 8peneer)Farm Life Reader, 5. , The
Village *BlacksmithReading Literature, 5-6.

.

Numbcr.1---Measuring time with the clock; the second, minute, hour, and day.
I. Pupils' make a clock fare. with movable hands and use for etercises.

2. Ex.ercises In the number 00; the I's in 60; the 5's in 60; the 10's In 86;
the 15's in 60; the 30's in 60; how many minutes in a quarter of an hour,
in a half hour, in three-quarters of an hour? . 3. Telling time...

MODES OF EXPRESSION

rdling.--Fiom Art, History, Literature, and 'Nature Study Lessons.
1. Tell spout the pictures in this group of lemons. 2. Telrhow the farm-

eres tools *ere made in the olden time. Tell aliout the Won .miner and
his %ork. Name a list, of tjtings that are made of Iron. 3. Tell aboutihe
reapers and gleanem in F &nee. Tell about the cutting of rice in Japan.
Tell how wheat is reap maNi America. Tell how bay and clover are cnt by

in America. Tell how the reaper has developed from the sickle.
about the different mrts of a reaper, and tryand find them on a cradle.

44 gral the.story of th Varmer f Liddesdale. Tell the story of the Town
Mouse and the Countr Niouse. Tell the story of Me King and his Reapers.

Posing.From Art, Mid° , Literature, andNature Study Lessons.
1. Pose TWe Hwy sters' Return, The Village Blacksmith, The 13ng of

th'e Lark, The Cleat ers, The Recall of the Gleaners, Bundling the Wheat,
:and Ruth. 2. Pt') the .farmer usiog .the .sickle, The scythe, the cradle.,

' and tjle reaper. P se tile Japanese -clitting rice.. Pose the cutting of clover
in America and ti i little girl bringifig water to tI4 reapers. 3. Pose the
blacks:1110i; the iron miner at work-.

**Orig.Exercises it music and rhythm.
i..Sing the SA ng of Iron, with appropriate' geiitures. 2. Sing the first

verse of Alici%.'s tupper, with The motions of the reapers keeping tpinle to the
46. jr

gressive Music lieries, Book I., _making ge5Ores. and keePing time with the
pmsic.

From Art., History, Literati's, and -Nature Study Lessons:
1. Write a 4tory about he pictures In these' lessons. 2. Write abont

gleaning hi IF nce; about eaping fn. France. 3._ Write about tuié -cutting
of rice in Jai an. 4. Write a list of the thingS that are made fions iron:
5. Write abo it the reaping 6f what on a large farm in'America. 6. Write
about the iron miner and the smelting furnace. 7. Write a little play about
The Kin¡ ankI his Reapers..

Pral Reading. radu I, WM. Supplementary, from Nature Study Lessons,
History, Lit rattire, and Art Lessons.

Reful tile fables from Classic Fables. Read the Country Mouse .and the
Tottn Mot Fox_ Third Realter. How to Carry Sharp Thin¡s---tfearn.to
Study R ers, 1. The Fairy Horseshoe (A. M. Keyes)Otild. World, 2.

ow Thor got the Hammer-Young and Field, 3. ,Nahuit, Prinrearroll
and limo so 3, The Village Blacksmith (Longfellow)Cyr, 2. Hanun
PrincePC ild World, 3.

,
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a.

Serid VIII. HARVESTING

. AUDITORIUM PItOGRAM

Ark7,--!-Thellarvest MoonZTasou.
Ne4n:.-2-SepternIer.--lielen unt.
Naihre St tidy.-.--Seed cradles.
PqmThe Coin Song---.4. G. Whittier
flistory.Corn aud
Art Under t,h6 .Apple Tree--Bpyschlag.

1 114fory.ThanksgOing4-thè Pilgrims; Thanks.givjog..in France,. in

1')

'. to-ditY: ... :
.. ..

Som.Over .thRiverL. M. Childs.
.S1(;ty..siaek.o'LanteinsFolkh.ire: t ,
So.rtg-Swing.the 'Sttiining SicideE. Smith. . is

114,-L-The Lost Prince-41irence C.. Foxe.. (Major Pr.ojects 'for' Elefnentt;
: Behgols. U...S...Buteau of Educaffon, Bulletin 19*, 11/4.0. .3(.) ,

cotton in the South.. I.
.

,

"4 Poent.---Operi 'Your .Cradle Wi0e-----Florenee Vi..,Eqp.x,
G.eoraphy.----'7W16*e fruits 'and .nuts" are55 rhised id Ala0 yrnited

. ' 010 SOdy:10*,

America

'

4- LESELON "sTUDIES
.

Ateparation.Excursliins and Fièld Legsons.

StatesProduct

41.4 6101k
foe,

114%0

a 1.--Visit a farm and;watch the gathering in of the bluetit. 2 Visit .ap
grchatd) and watch the fruit gatheling there, -3. Visit the garden :and see
how thg.vegetables ire gathered,

Ar11Study.--4. The ljarvesti, MoonMason,. 2. Under thé April() TreeBer
.:',q9111ag. 3. Blessiiig the Wfled--Bretori. 4. 'AutumnThorwaldsen.

,Arat.ure Study.Seed cradlesapple, pear, walnut, muskmeloyi; tomato, potato,
corn :In the ear, pumpkin. .

1. Observation of the fruits in' the schoolroom. 4' These, are the cracks
which the plant has wrapped 'her seeds in during the growinig lime. Two

tNngs the seeds;need: (1) -They must be sheltered from the wind, the sun,
and the rain (2) they must be fed so they will grow. Show hOw each plant
has don't, # .

2. The apple: Cut apple opeh prös§wise. Find the little .brown seeds
an,d tho five ii.00fn1rrivW4bithe4eeds :ittidlotOi.the

fil;!t 413 of..0e.i19.0Qing Are. .Noti(b.e ibe.thfc4 juicy pulp arouTia the cò -OP
apple which feeds 664 seeds' *fille they am griiwing Notiee' 'the- too
sinotitIr !skin that la stretéhed ovot thq pülj c keep the jultetwinipe

r

r ' ,
. ,el d ',
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PART II. CYCLEW IisT PLANT LIFE , 73

3. 'The . walnut.: Open the walnut driisswise; ask the janitor to sov it
through for you. .. The seed isin the center, and around it is the thin, tough
wall to protect it, and around that the thick hard shell of the .nut. Outside
the nut itself is still _the green juicy pulp, and the hard sirong 'outside skin
01,ich thrivels up, And.drops. awity when tiie nut :is ripe and ready tó plade

4. 'The cantaloupe: The. ti6ed8 in- thiS are kid inside the pulp and
are attached to it with yellow fibers. The outside skin is- hard 'and thick.

HARVESTING-THE PECAN* TREtS, SEED 'CRADLES

5. T6 6mató: The seeds inside the tomato are. trattesed thOugh many'
V. 'toms ,with dividing walls, whiCh are fcirmed of. the .p.tillY which in.liirn pi

. ,prolectedlibn the ouitsidety. st thin tomgh skin.
. g.4 6. .The pdato: Cut through the potato and;try ti; find the seeds.. *Show

¡that the potato is .not a iced cradle nor ebulb but an enlargement of iho;
.. stiii. . ..-

7. Corn in ¡h.:
.

aratiad whpat in. the ear, máy be studied in the samlik*ay,.
. . 0 q

keea
.

d as regardf the p o .ction otathe *Id itsiooch
.Geograplop.--Aides IV,, VI. PioiltleYmap study of -fruits wild nuts snicks:

,t .
biory 'Leis The ThimigigMng féstivul:' Many,P.eo/i1i'Ln mitriy isfidsháld*

.
.0 Thoks$10agliies#v#1,. It 0 %II, oldfttinle ..eeremony,. sometimes, *Wt. a,-

0 , .1 . . I 0. 10 11 *1 *. 0 4. ' 1 .: f I ' di'

0 ` 4' #'' , ZOO 010 :111006.1.in q41.#nd someiin.m. lytio)ly:. an iii, its obseivikne0. .4'.-t. .
, '.4fiii ;- .
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CYCLES 6F CARDER LIFE AND PLANT LIFE

1. Thanksgiving in France: This can best be understood by the children
through a study ()Nile picture, Blessing the .WheatT by Breton, of which a
copy may be secured from any picture publishing company.' With much

(1. 41-1ARV7S_ 11 Nt-1 THE PECAN. TREE, TEXAS
. se,

pomp and ceremony ,the priest arid tlie choir,. escorted by
wend their way in a ipng procession oL (.16t,worshipers through tbe cpuntry
fields, 'praising God whit chatits and with ,prayers fpr His goodness in send-

ing them a bounteous harvest.
1.P.F:401:TrrikAt4 1:01L1

sK ,
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'PART II. 'Mae. IN, riAesyr LIFE
t.

2. Thanksgiving in America: The first Thankving :Day in Amerka
was celebrated by the .Piigrims at Plymouth, in the year 1622. 'They had
miffed so many hardships during their firgt year VI Ainerri.a.tlat there
wAS great .rejoicing over thcir .harvest. Otie hundred menibers of thd
little colony had arrived in 09 hew land and 50 of the mimber iiàcl died
during the first winter. The wheat they .had brought with them, which
was stored in the fort, was destroyed early in the winter when the fort was
burned. Sickness and de4th followed this misfortune. During the second
summer .the Pilgrims made a great effort tó raise a crop or wlieat and to
grow vegetables in their gardens. When.the autumn came and th.ere was
plenty ok food. for the next year they invited thir 'neighbors, the friendly

.Masasoit, and .his braves, to "join thém in a feast of Thanksgiving. The
details of this first Thanksgiving dinner shotild be impressed upon the
children in such a way that ttley will -form a very definite idea of its great
significance 41 the history cif opr country.

. HARVESTING-THE APPLE TREE'5 SEED 'CRADLE

Saries.-----Basfs for reading and language. .,011
1. Jackeo-Lauterns---7-Folkiore from Stories of the Pilgrim's. A Thanks-

giving PJav, The Lost Priuee by 'Florence C. Fox, in her Major Projects
Elementary Schools, United States Bureau or Educati6n, Bulletin, 1921,

No. 36.
Poom---Bhsis for reading, language, and spelling.

.1. Father in Heauen, Wie Thank TheeRalph Waldo fimerson, 2.
Septèmber--44kled INA Jackson. 3. The.. Corn SongJohn Greenleaf'
Whittier. .4. 11,)e PuinpkinJohn. Gre.enleaf

.igongs.---48asis for mimic and rliyihm.. t 1.

Over the itiver---p-Ly(1ia Maria Childs. TO Cornfield ForestCon¡-
deli Music Reader, 2. Rtpe . FruitCoiion M wide Reader, 1. Swing th6.;.'

ming SmO. The' Frightened PunipkinProgregihre
usie 'Series, Book'

Silent' Reading.Grildes IV, V, VI.
C4conuit4rind.Monkeyie7:Swiss Farn,ily-

Treé.s:-.-7Swiss., .Family. B9binson,,, Cli4te
Sueniut ami)y rChs pte XIII...Robin
54 Cot4ont-q-4Firin .Lifts ReadpreS. The Three. (400
114;irthorne)--Farm Lite'Reaiter The Fruitst{

obhison, Cluipt'ef.M. Clitili;sh
41,1 ''.E.taiiapai, -Ntu

Iteider).; ,-

-

I

, .

fiNt

/411

.
min

.

.
0 .
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Whittier. :

.

1.

SickleaEleanor-
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76 CYCLES Or OARDEF LIFE AND PLANT LIFE

'Life Reader, 5. Four Apple Trees (Emilie Poulsson)----Ilirm Life Reader, 5,
The Girl's Tomatu:ClubsFann Life Reader, 5. The:Bo.ys' 0,rn Clubs
Farm life Reader, 5. Septeriibef (II. II. Jackson)Itiverside LiterPatuie
Series, 5: Robin Redbreast (Wpi. Mlingham)Riverside, 5. The Harvest

. Moon (Longfellow)Riverside, q. Maize, the Nation:s Emblem (eelk
Thaxter)---.Rivrerside, 6.

Number.Measuring thpeday, week, month, and year.
1. Study a calendar for the year. Learn the months; and compare the

length of each,- Learn the number of days and weeks inayr. Th.L.,
significiince of learryear, and the variation in the n.umbur of days in Febriiiiy. '

2. Exercises with number in the Table of Time. Reduction of weeks to
days, of months to days, and of years to days. ReAction of days to weeks,
of days to mQnths, anst of days to-years.

MODES OF EXPRESSION.

Modeling.--From lessons in NL1/4tule- Study, History, and" ¡rt.
1. Model seed cradles in clay. 2. 111(g1e1 Plymouth village and build it

on the sand table. See the Plymouth Project.
.Drawi4.From lessons in. sature Stqdy, Hititory, and Literature.

BlackboardStory of Jackii)-Lauterns. Pipture of 'Massasoit.
Picture,pf Pilgrim .father and wife. -Picture of corn field and ,pumpkins.'
Picture of apple orchard, 2. Colored crayon--picturb .of .fruits used in

>*nature study lessons.
Painting.Water c6lorsfrom Naturé &tidy Lessons.

1. Paint a landscape of Plymouth yillage,',1622. 2. Paint fruits from
nature -with a cut outline. 3.* Paint .a landscape of coni field in sh)ck And
pumpkins. .

'Cutting Colored Posters.--LrromIttistory.JAitssqns. .

.. ... Ca. a poster y Massasoit. Cut it' *poster of Pilgrim and Wile. Scé
rs

*-Chapter V.. ..... .
.

_ 4

Makfi49.From History. Lessons. .:
,

.. ...! : 1.-Ma4i`Piigrini. housvs._ See. Plymouth Pfoject. ,:2. Make and Wolf
,*.the .tostumei Of .Pilgrimil. Father's co§tumea tall black. hat, 'made. of

.. black crêpe, paper; a. cape of .blitck cr6pe paper; and a wideSvbite collar .of
. \white. crepe poper. Mothdi's. CoAumeti white cap, a. white neckerchief,

ancili white apron, ttil mitde of, *white Crpe pap*er napkins. nit theln on .

- nith pins and give4 Thanksgiiing exercise. :See Plymouth Isioject. .

Doinfp-4-0h7e somethirig to eat aildpsomething to, wear to a poor child' on Thwks-
.giiring Days _Bring something from home for the schools* contributhin 'to .

.. the poor. Bring fruits to'. sciiohi. for a- nature -study. leison.
Singing.Diercise.in mukic .with motion songs. 1

... Over Abe Illyer--1Siung. with sleigh bells and ,triangle acrompaqiment.
Posiv.-Frbin. History, Art,.and Weratufe Lessons.

L 'Pilgrims Going 0 Church. ' 2. Blessing the Wheatr---Brpton. 3. Pose
it (aimer'bringing in.**bushel-of Watoes, a pumpkin, picking applee, 6Hing.

. in. )4-- barrel .'of apples,. etc. .. ,, ,
..% .

cling --..l-ar.onl---1.1istory and Literature.. IP-
e.%

ih.e
A,

Jack-,o4414erni).
v.

1. The story Of .Qhóose:b0IldtTn ,for paists:.. Mr.

Whit±3i'Mrs.: .White.i.' Mary, 'Ruth, 'and .three .inditins.. .: 'Adj.' Kr. 'And Mrs.- .s... ., . .

s. :.

0,

TheY
. . , ,

, tii*I'd0 ,OritY; the' iiiireirTott:pipTip .isee- the
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PART. IL CYCLES .IN PLANT LIFE

Teiiing.from Art, History, Literature, and Nature Study Lessons.
Tell of some of the things for which you tre thankflil. Tell of the things

in the country . that are la blessing. Whfeh.,(if thesp do we enjoy iNith Our
eyes, with our Seuse .of touch, with our hearing. Tell the story of the
Jack2o-Lanterns.

Writing.Pròin flish)r.:, Nature Study, and I.fiterature.
Write a little play with the story of JarIK 'o Lanterns. Write about seed

cradles and how the)? grow. Write about Blessing tbé Wheat, by Breton.
Write about the first Thanksgiving Day.

.-

Orall?emling.Sufiplementary fr(im readers. Deveropment lessons from Nature
Study, History, an4 Literature. The Story of the AppIes (Louis6 Smyth)-7

9 Old Time Stories. The" Jack '9 Lanterrts and the First -Tlmnksigiving
(Pratt)----Colonial Childien. The AppletreeBlodgett Primer. AWinter

v
life and. Lite.rature Readers, J3(i0k I. OctoberFinch 'Reader, 1.
NachesFinch Reader, 1. Apples-Filkcii. Reader, '1. GrapesFinch
Reader, 1. Corn II owe ,Reader; 1. Fox and GrapesClassic Fables, 1.

Goat' the Turnip FieldElson Reader, L The Sleeping Apple:---w,
.Elsori Reader, 1. Tha...Foxi and ihe GrapesHalton *Reader, 1. The Fox
and .the GrapesCarroll and Brooks, 2.. In the Moon1.ightc--Trancis
Parker Scbool Leaflet, Ni). 45, Grade 2. Indian 'River ilanTst---trLincis W.
Porker &Imo! Leaflet No. 21, Grade 2. Conib TentsFrancis W. Parker
Scho91 Leaflet No. 43, Giladë Boy's ''ong (James Hogg)Sl9an

,

Readrers, 2. A Merry Christmas (Gertrude Smith)Child World Readerti-2.
The 13çownies---Sioan Reader, 2. Littlé Pumpkin's ThanksgivingChild
World, 2. Rollo's. Garde (Jacob Abbott)Gordon, 3. Pumpkipsa.

u,Gordon, 3. 1146 Tomato S ory4Carroll and Brooks, 3 Sour Grapes
sir Nti Educ'ational Readers', 3. The Apaplps of IdunYoimg and Field, O. A

Greeti Cornfield (Christina )setti) Young and tield, a. The Birds. of
KillingworthLiChilla Life, 3.

, , rib
4

.Series IX. THRESHING

a 11bii6hIUM PROGRiM
Ar1.----4tuth-=Stoddard.
Song.OctoherProgrdisive Music $eries, Book IV.
Nature Study.-1-Traction engine on the farm. Petroleum: gasoline. Where

°I

found and use by the fagmer.

o

History.-.--Shellipg corn in Egypt; threshhg riçie. in Japan; threshini wheat in. I. ..Syria and America. . .. ,.
Po9OCornfie1ds--Maty Howltt. .

*Stoiy.Ituthfrom the Bible. -
. .

At4r..Simg.--08hill 10 Tell You How the Parmer;Old ficing. ft. .
lioem.----All BuoyOld Sori,g. $ -.

ilistory.--Elt Whitney and the (sham gin.
Geogreiphy.-7Map study of petroleum and gas production.. Geological Survey,

. 1922. . 1 . .. '
LESSON STUDIES

..
. .

:.- Preparation.VisIt 'a farrhq possible, and . watell. the farmer *thresh his wileat.'
. .W,4th.til,le wOrk.ot: the ,gasoline qn0p1p. Wyttth tilo huski0 cif e9rn; ...,

:TfIgti;re. 41(14411.4-71..:T4teohing(13.0ng .40...e40. -, of.. Nybe:át :tcis....0000 , IlikEr.olf ..t1.1e,...,..',,,..,-.
.6.. ,.:.r., .seeds strithodbUskand from the kérheL...:,:rri,lis huskitig f :the. wheat the:,":,/.1,C

. ,. :,. ,, ,,,,,,,,,-..,...,;,),45:r7work iiirteli thb l'hieshifitabiabhitiii..doeth :.' :.'--.1, :. . , .

.

.. i, ,..,w., ,-1:,f-7)(1,k.,:,
. , . ...

.tbqm' Q. .110sking ébrii:...BrIng Sri bf.. pop Orn:to'school. : Hui* anq ..
:, them:
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78 CYCLES OF GARDEN LIFE AND PLANT LIFE
4

3.,Thé gasiAine efigine: The engirT which is ussV to run a thresher has a
_

-long leather,belt that-reaches to the thzeshey and turns a roller in theithresh-
ing machine which presses the seed out of the husk. Mapy farmereuse a

. gasoline epgine on their farms for plowing and for many other kinds 21 work.
These eniines are run with gasoline and very much like the engine which runs
the automobile and the dirplane. . ., It

4. tiow the- farmer gets his gasdline: It ,q01s from oi) .whIch flows from
,.

the eartitbalter a rcse.rvoir of oil has been (tenet!. Thp oil -is storM -away,:k . .., / e
01

.

4.

,.
. t .

.

,. , `I a p6C4kct is tapp6d the oil gushes. 60. With. Weat..f ,tircp.. .fl. run into tink;
.,.

. and; iken., is refined tuba gas'oliné-; haii4thkagidothpr by roducts. Gfisolige
,, ..

4*4 % has bexpine the mgtife pg.-4r with which most 0 otirgiAphincry is,iiin today
:.. Geotiraphy.-4tudy Ptoduct iThipmap ofAhv- .41 Aiiii--sjiowilig oil and' , ,

t ' ..

, AN .-Olsts DERRICK
...

4- . . . 4: .

.1)4.14-bienunder. th ground (n pockets or holes in the. rock.. -It forming there

.

. for ages, arid, otten large stores of are found which, flow r nliow weeks
.' and somètimes for years. Men. ,bire-for jt as thpy;b0re ter.) and; whop.

gas. fielije. Geological Spr %.'
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7fistory.7-Threshing wheaf in many lands. Busking corn in many lands.
1. In' most emptries in the East wheat is threshed by hand. In lie.se

countries a flail is used to beat out the kernels of wheat after the sl &ayes
have been spreadaout on the barn flout or on a hard, dry piece of ground.
Sometimes oxen -lire driven- oyer it, and as they widk back and forth over the
wheat tkey tread ou grains with their feet.. Then the straw Is rakM ..

Away and tiits'seeds
j

haff are tossed up iiito the air. The wind blows
a.wity 'the .chaff And the seeds fall to the gNund. After the wheat ha,4 been

Lwinnoveled in this way it is wtsh'ed and dried and is. readilLfLr malhet. A
2.. Corn is shelled. in Eastern cúiintriesin much. the sauie. way. 'Mien thep. .

. .corn is spread out; o!i the ground the farmers sit around it il) a circle .and beat
c,*it with stiCks. 'Biker rak() 0.av the cobs ind 'sift the corn through a bandIr . far

sifter
.

until 'it is clean.aiefready for market. , .
$ , .

t- ....,3,0 Threshing day on one of our Targe farms in the West is a great day both
for the women and tile men. Extra help Is called in to assist the women in
the house to propLire thij 'heals and to help e s ir in

.

the field with the
ihreshitig. Tjfetkceslii machinep stawAs in the field or in the fitimyard,
aft4ed by a'belt to the ction igine. , Tile farmer crisiviip with a load
a whent:and pitches a shed ibto The. thresher.* 's The belt, on the *engine. , .

b.egins to moisle; the roller iii thd theesher beki-ns to.turit, and outstrum .ao
. Oong pipe the straw comes ttniabling while the wheat s'cds pour out of i Small
''tube; into the bags that aw wfiiting to receive Them.. The straw is tossed

away find is stacked up in the:field; tile hags uf wheat are tied with:strings
and are drawn away tiebe stored until hey a carried aWay-to the market...

_ 4. On soma% of oily. great farms%. e \Vest the. Ilium& tias a wowing
*machine which cuts tl 6 i;kliOat and thres ies it at the saineTi e. fie drives,

and,
, .

around his fi,ern of ktonding ¡pion, as liç.. cuts throtiiii the wbeat, he. ..
leaves behind him a long PoAr.of bags a threshed Oleat which are all ready.

'for the market.
46,

.
.

Art Study.Piettires Trotil a .api et ure puhliishing house.
, . ..

.'-.',' RuthStoddard. 1r .
. * 4

*
Stokes.--Basis for .reading.and !awake..

.

The Story of Ruth, from the BilAe. .

.Nem14.4;Belisiifor reading.and spelling. .., ,, ,
4 CO:rnfiqrdsMary 119tItt. .6. 4 ja

d ww, .

Angs.---Basis
- , wie

+for music, gaTes,
Nr

and 1.-tliim. e .
4

.

,...et.:
por". The Fa4rmeL----Old Song and. Game: i's t ;

.

siht ittIfidltu-Gfitdes Iv, V, VL * . 1111.44.
al ups* ,

., ,
Threshrirke-WibinJon Crusoe, 4. Threskiek .grain--..--Swi4 himiiy Robin- 7

: son,,Chaptee-X XXI, Priideii WV'. Cotton Ginning---.-Fara Life Reikor, 5
0 0

ounces.make 40 ilh.Arember7L-Veasiging weight.. -Sixteéif one ROna. .".

l: Nisit..a grwery.
.

store
..
And yeigh each 'pupil. id the class: 2, Maké a.... ,

record of pituils' weights. - Cchapate the weight or pupils and get the class
liverage. ' 3. Weigh flour, corn inettl, etc.; in the schoolroom.

.

,,,,

F Spelting.1-Based.on the song, Tiie Farmer. . s 4,

, , .
4).

*0

-.ar 4,f

l.

.

I

MODES 10F EXPFiESSIOST

4
.

.Modding.7.--Fio.m Nature' Study Lemi39118 And History Lesiicnis. o
, .

:0.- Modieta thi6hini iiia6Mno Ltnd.tiii.engine'e men zu1l vitimie'n.
Drawing Nita() Stti4y. de'. ',. ' ;'. 4' '.t .- 1. 1: ''' A .:. da4

° '.iDraw on' the bhiCkboard the Oghip. and' the tbttOifit tlyiehIni4(rith thé
,

, - e. -.Men itt work ifireshin . ,.).: :I. .i; .;,...,./
..

%
°..',1 a ..

' ' ».. Otti

;#N
. ; n' . #

'
.

0

'

s' 'f .'fr';
' ; i'di
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80 CYCLES OF GARDEN LIFE AND MANTA LIFE
.4

_Making and Building.From Nature Study And History.
...----

thntshing'whraiTtw. _... Build on-the sand tattle t he different method:at-4 ha
.

with aifail, and with machinery. orr 4ir-s-
. Doing.From Nature Study lessons.

. .

, Rub.tike grains of wheat before they are threshe*d beiyeeit the bawls and.

see if the husktil will mine off.

.

.41

....0
...----

Bring Pop corn to school and shell it and pop it._ Lay stun(' ears (.4 vim, on
,the floor and try to Khell them by poun.ding them with stiiks.

Singing.Exereises in music, ganres, rhythM. ''1"
Sing the song of the Filmier with appropriate gestures. t he game as

suggested:
Posing.---*FrpukiliAtory and Litikrattire.* :

Pose Ruth; pose the fanner husking-rontipàse the flailing of wheat.
Acling.Dramat i.zatiotv ot the 44. of ItufiV

1, Ruth. and Naomi. 2. With AO:1,16k.

4

a

c.)

Paper Cutting.-From History 4nd 1;a1,ture Study.
.
p Cut -.colored poster, of threshing day° 'cin an Americaii farm.
,Painting.!-Fioni. Nature Stuilyand History.. .

Parnt the picture of Ruth in a wheat field.
Tel1ing.---t-witept9ductions from Stories; Songs and Poems, Narrative from Nature

.. .Study Lessons. . .
.

.
.

.. .
Story of Ruth. How the ffti;mer Ketl4his gasoline.

. Writing.Froin Ni4ure Study and .1:1Istory.
.._

..
lio*.the farmer threshes wheat ty hind; byymaOlinory. . .

a/ Redd' i $ rades 1, II, In.., 144 Natae Staly,(History, and LiterAyiret,

Dev mein Ielsons in reOing4 fro.m,all IsLilguage !e;34S. .

Ebgine4Chi1d World, 2... Iheresiing 01 Ita1y---FrangipinV, Párkcii School'. I . .et 111,4 ;6, .. grade :2. ' T)ireshing in gre'ece----.Fra.neis:Nr. Parketr SOW
a s... No.:7; Grade 2. Ponlf fitisking-4rancis. W. ParicrAcho..1 ,I,eahet

o".. 19i grade 2. A litiskitig BeeFrapcia4W: Parker fictiool Leaflet No, .20;
aire 2: .inxeshing Time In the 'Field fiatutis W.ipirker.fichoòt Leaflet

THRESHING- BLACKBOARD nRAWNG, -SECOND. GRADE
, raF ;#
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A krt.A SantaifFarm--.gaiiii.
Pom.Fat her We Thank thte--1*_--Emerson.

Nature Study.--Arrw aniinals store thèir food.
IIi.!ory.,Storirìg food in America and i ii Nlexieo.

Sloreliousesrnifidw_ellers, Zfuni brlians, Pilgrims.

Fa An?citaid the Grasshopper:
Poe7H.1---The.Variiiyard S1)ng---L-1. T. Trowbridge.,.
History.Stinitig .wlAt in elevatois;.(;oll. storm**.

..0tory.:----How Joseph Stored the Corn.
Pnent.--Thanksgiving SongL. NI. Childs.
ili$Eory.Putting ept ton into bales; elm' seorehonses on the levee:

PART If. CYCLES. iN PLANT LIFE

SeriF! X. STORING

At DITORIUM PROGRAM

* LEssoN STU MES'

81

Preparation.If possible, take a trip to a wheat elevator. Wateli the loAding

and the unloading of the wheat. ,

Watch any animal or insect near you that stores itS ftm$1. The squirrel

in the woods or park, the bees in the garden, and the 'ants theground Are

all busy s.toring food. The hig.barn rn the eountr; is built for a storehouse;

the sibornerib and the cellar under the hou.settire an planned to hold food

until we are ready to use it.

..

Artiatudyi.--.7A
* This is a.picture of .a qutiingt old barn France, with its. thatched.ropf, and

westheiiibe4ten.4ides showing how .the Peasants titiire their- -Nod fot the

.

tTORING-.
,#

HOW THE BEAVERS STORE. THEIR 'FOOD
II 4

I. o e ,e

Sabtais FarmBarillot. Pvrry Pieture a.

I

reottle. ', ..,.' '. ... '',, ,.. r,....... .... ... ". ,

IT:gitire..544dy1.io*-tiip aulin'f,iiki and iimi.epto.4.6j*6,theitfoi;c1; / ,

; .1. Watch a situirol ii.ril along the fence itod .utip, ifito a. ttee with a nut i:.

-it'll; tn. ciitth. : Yod. All: atté him .-dioappeitx.intide the *tr0e, . find
.

soon e 44....,

oiit again fookineCne mire. f,'f: I- ,!. ',
, I e

' ' Vlk . ' 4*
. . f

, -2. The ehipihunk , is not's6 #iiiiy to Amp but.y. .0 iiiiffind,bi iiidilig wider...!

a feAce.zipat the . opening to,:.11Is burrow, .'fie ias two little pocketp in his.: :,..

6. 4.4 ...
,_ :1:14 , :
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CYCLES OF GARDEN 'LIFE AND PLANT LIFE

(*leeks where he carries his nuts. ills house is made with long halls and
.rooms opening out of them. In some of these rooms he stores his

food, and in Others he and his fitmily eat and sleep
.3. -The beaver is another animal that stoCes his food in Alis house. His

house isbuilt in, the-water, with the upper story for the living room, and the
lower story for the food. If the water is not deep enmlgir in theo stream,
where the beaver builds, he ruts down trees and throws a dam across the
river. Ile has a broad flat tail which he uses for a trowel and with which
he Wasters his house with mud. \l'hel he is swimming his tail serves him
for a rudder and guides him throagh the water.,

4. Theitts a tiny mouse that lives in the fields and builds hit; nest on the k

Malk %of wheat which grows there. He stores the wheat, seeds in his nest for
his winter use.

5. Bees are busytall summer storing food for the wInter time. Sometimes
a swarm 'oT wild 'Kies in the wotxls will fill the hollow trbtik of a tree with
honey.

.=111.

STORING-HOW THE BEES STORE TH.E1R FOOÓ

6. The ant is busy ail summer storing up food in his nest. If you vit h
'ants at work you wilt see them running in and opt of their nekt carrying food
in their mandibles. There is a long hall in their house.under the ground and
a storeroom opening out of it.

istory.-Lgtorehouseti.

r

1.11

1. CHO -Dweller's storehouse: Long ago the. Cljif Dwellers .built store,'
houses in their cliff houses under the ledges of mck cafions of the West.
When the white men 'found tig ruins Of these`'old. es the store bins were
Rattly filled with dried eqn, peas,. find beans: from the garderks óf the Jliff
Dtréllers, l,

. 4
Stoting eciin n Mexipch .Thé Ind.ians mi irkea cornerib old,jc1cs covered

with mud... It is round And bati a long sloping roof. roof is thatched
and hangs oVer the roof so that no nioist4re.iean get to the. corn. .

.*

little

AN

4.

. .

, 2:



PART II. O'CLES IN PLANt LIFE 83

3. Storink food in cellars in America: _The fairmers in. our cou try store.
their fowl in cellars .which are under their hotses,. Th these cellar the food
is kept warm all duiing the winter,.and the fr4st. 'can nyt hurt the tegetables
and fruits which fill the bins around the sides of he cellars. .0

4. The farmei stores .his corn.in a cornea whileh is open around the sides
so that the air can get through it easily. The fròst does not hurt the corn,
but dampness and rain make it sprout and grow, nd then it is unfit for tuna.

a

aa,

4

sr 41

404114

.
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STORING-HOW MEN STORE TAEIR WHEAT:
t

.
\

...
. , . . .. i. ' 1 .1. 4 , , ;

. . 4'i .*. .. ;-$Y014?

0: The wheat elevator: This buildhit very high,. with, bins. at the: top .....i.
.,..

t9 hold .the .wheat. ,. When the fainio ''.4i-injA his *heat to: bri stored, hp..
empties it into a' chide -tjuipiigh which a tòng Wither,belt .0a,446.4:', .Co¡i (.

belt are little cups which carry' tlie.-wheat to the "upp,ite. floor and empty, It
intò the bins provided for it: .When the wheat, is 'sold, a étir iii pulled under

_ .

thi'.door of.A: film from ofie of:the' *II and the *beat islet down into theicai.
i .

... . . '
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Stories. Basis-fdr reading and language.
1. How Joseph Stored the CAIrnBible, 1. The Ant and the Grass»

hopperFabIe.
Point4.-:-Ba8is for reading and spelling.

1. Father We Thank TheeEmerson. 2, The Farmyard Song,"-Traw.-
'bridge. 3. Thanksgiving SongLydia Avery Coon Icy.

Songs.Thatlksgiving Songs--;-:-trearior Smith, Ga)%nor, Nkdeker, etc. The
SquirrelCongdon Music Reader, 1. The Meadow Mouse Congdo
Music Reader, 2. Haystack4Congdon Music Reader, 2, The Thrifty
SquirrelsCongdon Music Reader, 3.

Reading.Grados IV, V, VI.
The Muskra. IsSwiss Robinsim, Chapter XXVIL*The Bee and

the Thwer (Tennyson)--Young alnd Field, 4. The BiograjAy vf a Betiver
(htulbert)Farm. Life Reader; 5. How Insects Live and GrowFarm

. Life Wader; 5. Honey BeesFarm Life Reader, b. Woodchuck (Silas A.
Lottridge)-w-Sprague Classic, 5. The-Story of JosephReading Literature,
543. The Bee and the Flower (Tennyson)Reading Literature,- 64
The 11,16ilitaiti and the Squirrel (Emersim)Riverskje, 7.

Number.Measuring length, brciadth, and thickness.
Capacity tif Wits, barrels, boxes, barns, corncribs, cte. Cubic measure

illustrated with 14,inch cubes. Emphasize the fact that the unit hi this
measum is the cube; that the contents of a boix is found by counting therms
of 1,4nch cubes along one side of the box., which will givA the mindkeriif cubes
In one layer. Then counting the number of-layers in the box will give the
number of cubic inches in the box. Apply this tò bins of wheat using cubit
feet as the unit of measurement, tile, m

Table of 12'8 developed. Rule -for finding Cubic contents developed.

MODES OF EXPRESSION

¡fade-ling.Model the squirrel And the chipmunk, showing they carry tt
food. Model the beaver showing how he times WI for a trowel. .

Drauring.--Frotp Nature Study and History Less
1. Draw on the brackboard the beaver s Idhig his storehouse in a. stream

(g water. DraW on the blackboar le Cliff Dweller's house.
e 2. Draw on the blackboard heat elevator, a flour tuf!, anti a trial, of

.cars running from the_v.levator ko the mill.
Study.Lessons and History Lessons,

1. Paint with water colors the vegetables the farmer itores in hiti cellar,
a potitO,' beet, parrot, turpip, anion, and, squash. 2. Paint with charcoal
gray.the chipmunk with tire nuts lyr his mouth. 3.- Pailit the elevatoi,. the
trainoof cars, and the flour mill.

Making.From History L2sons.
.

Make an elevator (IF Manila paper. Class- project. *One pupil eaù cut.

and fold the high middle part of the elevator; another can cut the windows'
- it. can make the &lids at the sitka of the eleVator. Five or siz'

can make the chutes out of which the grain pours. One carkiliakelhoboof
ançi put it on. fake Orain'd fr9i4ht pars each pup4 caw:0406'4c ,tprik
Make t mill.of Maili104 paper...
tng.7-On the satoll.?biti., from History 4ssgns, *and the. mill. t

1 1 ,
Place the elévato.r qtr, the iianci table. Plate Op train of rtrun*ing from

AIL
. . .

the elevator 'to thé fiour. titli .
Posing.--,From History and Literature.

r.re,

9. zmo :

Pose Joseph receiving bin brethr*sn Foie the Cliff Dweller climbing the'
er house;' t me bis.ittorebousei

L , '4'

a

°Went
Fakmily

:

.

'1 N

y

in two

I

, .

I

to his. balikets of j
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ding.-Dranlatization of the Story, liow Joseph Stored the Corn,
- Read this account in the Book of Genesis and have the pupits write a

little play almut it.
Papa- C4,10(4g.--Friont History Leksons.

Cui (4)10reil posters of the elevator, the mill, and tit() train or ears.
--RepnidliMion from Storiv, Nature Study, and History Les:.10118. .

The Story Joseph, How the animals atom their fotki; how men store
food.

Writin9.--Frotn Literature.
Write the play of Joseph and the corn famine. Eai;lt ptitil writes on each

.part and the best i.tsi chosen for the final play.
Ord Development lesson- reading from .Scietiets, History, and

Literature. Grader; I H,

me'

y -

The Squirrels- Blodgett Primer. MN. Spider's Ilouse-2-111Odgett. Primer.
r4 The Country Nouse'and the Town Nlouse-liaker 'and C'aritenter Printer.

"1 le and the $qiirreI--Ekim IzuIer, 1. À Lurust avid an 1.1

Liingimge Book, i. The .Bees and Ali Crassitopper---Beginner'A Series, 1.
The, Country- Niouse the Town- Ni.ouse-7--ProgreIsye- Road; .1. 'The
Field I use and Ott Towtí M940- lassie Fables; The Field Mouse
and Mouse-lialiburton L The Ant--,-13eg1finer's

8,quirrels-.-Merri1l, 1. The Pienie-IMe and Literature, L
The Rabbit's de and Literature, 1. The Best CiAldren-Aldine,
Feedi;ig quirrels-Aldin'e, I. The Bee and the Grasshopper-Aldine, 1,
The ae----Aldifie, 1. SquirrelsFinch Reader, 1. Bees-Fineh Reader, 1.

>Me Best Childien-Aldine, 1. The Ant and the Grasshopper-Blodgett
Reader, 1. The Ant and the Grasshopkr-I-Mwe Reader, 1. The Dove
and the Bee--Classie Fbables, 1. The Ant um! the Grasshopper-Clas.sie
niNes, I. Thb Bees and the Drones-C.18Ac Fables, 1, The Bee that
Wished a Sting-Classie t4abies, 1. Two Little Squirrels-Sloan, 2. The
Little Chipmunk-Skmn, 2. Two" Little Squirrels-Sloan, 2. Summer

Little Friend (squirrel)-Cyr, 2. The Ant nd the Grasshopper-Holton
Minis-Sloan:2. Mr. MOM!. at? Oak Knolir(Bquirrei)-Cyr, 2.. 'Nellie's

and Cur*-, 2.' The Country Niice and the City Nfice-----New EducationIgg
Reader, 1-2. Winter Stores-Francis W. parker School Leaflet No. 66,1

Grade 2. The Ant and Om Cricket:- 3. The Stiuirreis that Live
in the House (II. 13. Stowe)-Cyr, 3 J1ic Biee and the Flower-- Eduelit ional.
Wader, 3. The Monkey_ and the,. Gordon, 3. The WooAchuck
(Agnes On1)- Gordon, 3. Dwellers in the Aleadow-Gordcin, 3. The
Busy Bee-Cordon, 3. Indian tit orehonses-Fox's Indian Primer; 3.

Series XI. GRINDING

A VIUTO RI PROGRAM

Ad. -The. Mill--- Holibewa.
Poem-Th(114111er of I)eeTntaries Mackay.
Art-"The Sifter of Coin- Breton. i

by water; power, wind, and fietifil.
1161K-"4-C11its Dwellers eXaffirs' Philivppin+m

4 0 i`e '

Naiur1 Study.-Grinding and sifting,
Histo4:4*-:-Mills of olden times and

,

and Pilgrims.
Arkr-The
Art.-Thé Old Mfil-Schultz
Poem-Little Jerry-John Saxe.
Story.-Robinson Crime's Mni
Song,-The Mill-LOaynor.
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History.Products from the 'cottonseed; length of staple of different varieties;
uses of each.

Geogra phy.Water power, wind mills, and electric power.
Special study of Minneapolis and St. Paul, Minn., in reference to milling

.industries.
LESSON STUDIES

Preparation.Exeursions and field lessons, Experiments in the Oassroom.
1. Visit a mill and follow the process of grinding wheat into flour.
2. If possible, examine a coffee mill and find out what grinds the coffee.

Art Study.Perry Picture Co.,
1. The MillHobbema (water mill). 2. Thç MillRembrandt (wind

mill). 3. The Old MillSchultz (water wheel). 4. The Sifter of Colza
Breton. 0 4

de

GRINDING OLD WATER-POWER MILL Iis1 VIRGIN1A

Nature Study.Crinding an.d sifting. Parts of seed used for food:
Soak a grain of wheat in water overnight, then 61t it open and look closely

at it. There is the outer shtll and, the little round' inner part which-we
make into flour. Both are ground together in our mills but whenthe flour
is sifted ,the shell is.sepitrated from the kart of the kernel of wheat, and it
is this whichi makep our soft white flour which we use in our bread.

Graham bread is made of unsifted flour and has both the shell and the
seed in it. Whole wAeat bread is made of flour withich has not been ¿Med.

pf otheriands and ours.
1. The mvealipg stones of the Cliff 6sDNire11ers are still used in the Zuni

Indian villages. There arc three stone boxes where thi:ee grades of grinding
are done. In the first box there ais, very rough stone where the first crush-
ing of thç grain is begun. n till; next box the stone is not so rough,.and in

the third the stone is very fine. The meal from the first box is passed to
the second box, wheie it is ground a little finer and in the third bovit
becomes fine vnough to I.)e, used in making the batter cakes which the Indium
bake in theit open fireplaces. .
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2. The people who 1iv6 in Africa use one largt stone to hola ple (vim and
grind it with. a gmaller stone by rubbing the one over the other. Sômetimes
these people use what we call a mortal and pestle. it'is a Mg stone which
has been _holldwed out to look .like a churn and the miller grinds/the corn*
with a big stone club by pounding it into meal in the bottom of his. churn.

3. Thp Pilgrims used a crusher like the mortar and pestle, hut t4ey tied the
top of a small tree to the pestle. This tree top tided like a lever and helped
to lift the. pestle after it bad been pushed down. Sometimes the Pilgrims
used a. long pole to lift the beater in their corn crusher, one end being fastened
to the ground with heavy stones and tied to the beater or pestle at thè other
end. They braced it in the miale by bending it over a stitte. When they
pushed the beater doWn into the mortar it Would crush the corn awl then
spring back of itself. The Pilgrims made a hand mill of two round stones
in a box. The upper stone had a short upright bandle ateached to it.
When the millet. had placed the corn betWeenthe two stones he fumed thé
upper one by means of the handler whereupon the meal fell out of a hole
hi' the box into a pill which was ready to recjie it.

4. The windmill stands on a hill, usually, and spreads .out its great arms
to catch the breeze. While the arms are Nvolving tha-wheel in the mill is
turning the stones, and the corn between them is being ground into meal.

5. The water mill stands by a running stream of water which flowsrover
the wheel by theside of the mill, turning it as the wind. turns ,the arms of
the windmill. Me water wheel turns the wheel inside the mill whiejA turns
the grind stonehich grind the grain into flour. 4

Stories.Robinson Crusoe's mill and how, hé sifted his flour; from D6Foe.:
bu.nis.Basis for reading, language, and

1. The Miller of DeeCharles Mackay. 2. Little JerryJohn Saxe.
Songs4-13asis .for °music, spelling, and rhythm.

1. Tht, Ile._,Merry-Go-Round Progressive Mi!sic Series.
The .Mill WheelCongd4n 1Iusic Reader, 3. The Busy Windmill
Congdon Music Reader, 1.

Sib tit read ing.Grades IV, V, VI.
Crushing MachineSwiss FaMily Robinson, Chapter XXXI. The Miller

of DeeNew Educational Reader, 4.
Number.NIeasuring weigh4. 4

Study the balance. Make a balance and explain the prhiciple of the lever.
See the Grocery Store Pioject.

MODES OF EXPRESSION

Modeling. From History Lessons.
. 1. Model thê Zuni mealing stones in clay. Model tbe Kaffir's mortar

and pestle. Model th6 Pilgrim's mill where horse power is used. Model a
windmill and a water mill.

Drawing.-ABlaekboard from Art, History, and Literature.
Draw The Sifter, by Colza. Draw the primitive mills described in his-

tory. Draw Robinson Crusoe grinding wheat and sifting flour..-Painting.From Art.
Paint a landseOe from The SifteiColza.

Maki4.----Frorii History and Nature Study.
Make a windmill out of piper and seb it in the window. Watch the Wind

turn it round. Make a mill o4 of manilla paper and model a water wheel.
Build these mills on the sand table, Mills of Olden Tiihes.
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Doing.From History Lessons.
Bring a mortar and pestle to school. Put some corn in the mortar.

Pupils take' turns grinding the corn in the mortar.
Singing:Exercise in music with motion songs. The Gaynor.
Posing.Prom Art, History, and Literature.

PoAe The Sifter, by Colza; Robinson Crusoe grinding wheat; and -primi-.
, ,

1% . tive modes cif gribding.
.. Arting.From Robinson Cru:soe:

1. RAinson Crusoe shipivrecked. 2. Ilis food is gone; he raises 'wheat
from the grains he has saved. 3. He builds a mill. 4. He makos a sieve.

Paper cutting.Trom 'Art. .

The Sifter, by Colza; a golored poster.
Telliug.From History and Literature.

Tell the story of itobinson Crusoe. Find the Cliff bwellers' country on

the map, and tell how these Indians ground their corn. Find the Kaffir
counW, and, tellivw the Kaffirs grind their corn.

Writing.From History.
Write a story about tIke hand mills of the Pilgrims.

Oral Reading.History aii4--Literature Lessims.
1. Devetopment lessons on the blackboard: Robinson CrUsoe

Mary of PlymouthJames Otis Series. Fox's IndianTrimer. The Miller,
His Son and Their Donkey-- Classic Fables, 1. The Mill Stream --Sloan, 2.,
\IillsFraneis W. Parker School Leaflet No. 36, 2. An Old Flour Mill
Francis W. Parker Scl;o61 Leaflet No:37, Grade 2. Acorn Flour-soPFraneis
VV. Parker School Leittlet No. 46, Grade -72, the Miller's GuestChild
World, 3. -The Mill (binah Mulock Crailq Young Lind Fidd, 3., The

cSprite of the NIill Aldine, ;3.

Baldwin.

Series XII. BAKING

AUDITORIUM PROGRAM

Art.Dutch .

Pocm.7.--Baker Goose.
Nature Shidy.Yewit plants and limv they grow.
Histary..Raking hianany landsCIK bweller bakingron hot stone; hoe cake;

'Mexican oven; Pilgrim's out-of-door oven and !nick oven.
Art.Ang61's KitchenM wino.
P:ym.Sing-a-Song o' Sixpence ----Mother Cou.se.
Story.King Altred and t li& Cakes---Folk Lore.
Song.Alkee's Supper Smith, Verse 4.
History.liaking Avith cottonseed' products, cottaline.
Play. The Pancake- --Fox First. Reader.

LESSON STUDIES

Prewp'ation.Field lessons.
:1. Visit a bakery and watch the process of baking bread. 2. Watc'l

the baking of bread in your Own home. 3. Bake bread in school.
Art Study.Pictures from any I;icture publishing house.
t- Dutch KitchenMaes. 2. .The Angel's KitchenNIurilly. .

Nature ,Stydy.---LYeast plants and 40w they grow.. Effect of heat on dough..
1. ghe yeast cake is .full of little plants.. These plants will bud and

--tifotimn ands grow bilt,not quite:as other plants grow.. They contain a

little sat of gas which' upon the sweet part of the -finur. *MICH' a bud'

coines on the sicie of this (31w-it grows largd mid larger, and then it.leave0
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the-old plant and becomes.a plant itself. It is the gas in the yéitst plant illat
makes fmr bread so light, ana whi.ch makes t.he foam on a glasS of beer.
Wild yeast plants are floitting about in Me air and sometimes they get into
the brean dOugh and gh;e it a sour bitter taste. The yeast that comes in
caks is made with potatoes arid hvs. If it is fresh it will make the bread
sweet and light.

.

2. When th4 light dough is put into the hot oven it rises still more in the
pan; a brown crust forms o'ver the top .and it is ready to he taken out and
set away to coot. Whai .has the heat done to the soft bread dough? It
has cooked the starch in the flour aild has 'cooked the yeast plant. rf you
look .at a loaf of 4read you will see where the hot air in the bread has left
little open places all throu.gh the loaf

Geogra ph y.Product map study on wheat and corn. Product Map stmly on
1( )al.

History Lessons.Fires and Ovens. Baking in macy land§.
1. Cliff Dwellers baking: These early dwellers in the cafions of the West

baked tlieir corn cakes on hot stones in front of the open fire, very much as
the Pilgrims baked their hoe cakes and as the negro slaves bated their corn
pima: in the South before the Civil* War.

2. Dutch oven: A. Dutch oven is a coered kettle which is placed over a
bed of coals; When the bread is ready to hake it is put into the kettle and
hot coals are sprinkled over the cover of the receptacle. This bread when
baked has a fine brown crust over it and is deliciouslo eat.

3. Méxican oven: Clay oyens are built out of doors in Mexico- and are
nlade of clay mixed with water, Wheri they are dried in the sun they bake

:os well asry ovens we use in our own homes. These ovens look like the
now- houses which the Eskimos build, only they are much smaller. Some-

times three-or four will stand in a row so that many loaves of bread can be
baked at one time. When baking day comes, a hot fire is.built in the oven.
After ithas burned .down and the walls and floor of the oven are well heated
the coals are raked out through the door and the bread is set in 'on the floor
to bake. The -heat which is given off from the clay, bakes the bread and
brown.s it over with a crust.

4. Pilgrim ov4m: The Pilgrims built their ovens out of doors and used
stones and mud for the walls and floors. They. made a 6e in the oven to
heat it just as the Mexicans do to-day. These ovens were used on the first
Thanksgiving Day when MassaSoit and his Indian braves came to eat
dinner with the Pilgrims. Later the Pilgrim oven walk built into the wall
of the chimney Deg the fire place, but it was still heated by building alfire
in it.

5. To-day in our large bakeries and hotels hundreds of loaves of bread,
pies, and cakes are baked in the most.up-to-date manner. Sometimes coal
is aused for fuel under these ovens, sometimes garline, find Bometimes
electricity. The baker lays six loaves of bread on his long shovel and slips
them on to a shelf in the 9:yen, then abother shovelful and another, until
all the shelves are filled. In this way he can bake mitny dozens of loaves
at one time. o

Poons.Sing a Song o' SixpenceMother Goose. Hiawatha's Wedding Feast
Longfellow. The Legend of CornSolnp of Hiawatha.

Storics.Basis for reading and language.
Cinderella, the Little Cook. King Alfred and the CaleesBaldwini

Redheaded WoodpeckerCooke. 7 How Robinson Crum:5e made his oven,
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Songs.Basis for music, rhythm, and spelling.
Bread and ButterProgressive Music, Series. Back of the BreadOM

Song. The Pancake. The RecipeProgressive Music Series, Book I.
Sing-a-SongProgressive Music Manual.

Silent Reading.Grades IV, V, VI.
Mdry of PlymouthJames Otis Series,- IV. Robinson CrusoeJames

Otis Series, IV. The Porcelain StoveCarroll' and Brooks, 4. Cassava
.Cakes Made of YamsSwiss FAmily Robinson, Chapter XII. A Forest
Fire (Joaquizi Millef)Young and Field, 4. The Secret. of Fire Among the
TreesNew Educational Reader, 4. The Browni_e and the CookAppleton,
4c Our Great Grandmother's KitcheriSprague Classics, 5. The Origin of

Roast Pig (Charle Lamb)Farm Life Reader, 5: \Early Days in New
England (Lpey Larcom)Gordon Reader, 5: What is Coal? Gordon
Re.ader, 5.

Number.Counting single things.
What things are counted by the dozen?by the gross?by the score?

by the sate? Ex-amples in buyiilg and selling by the dozen, gross, and crate.
What does folir score and ten amount to?

MODES OF EXPRFSSION

Modeling. From History.
Model a Mexican oven and a *Dutch oven. Build them on the sand

table.
Drawing.On the board, from History, Stories, and Poems.

Draw a no Dweller's firepalce; a Pilgrim fireplace !tlid oven. Draw the
pictu're of King Alfred Wild the Cakes; Mondamin, the Spirit of Corn; and
scenes from Cinderella, whvre she cooks before the fireplace.

Painting.--From Art, History, and Literature.
Paint a picture of the Dutch Kitchen, by :Macs. Paint a row of Mexican

ovens.
Cutting colored posters.From Art.

Cut a picture of the Dutch Kitchen, by Maes. See-Cutting Project.
-bricksMaking.,apike Ern outdoor oven of or stones.

Doing.Make bread in the schoolroom and take it home. See Project, P.
Mall a fire in'the outdo'or oven. Bake some (:orn cakes in it. Have
picnk with your class and serve a supper. Visit a bakery and watch the

baker at work.
Singing.Excteisq in music with motions.

Bake a pancake. Pat.:a-cake, pat-a-cake.. Sing a Song o' Sixpence.
Posing.--From History Lessw

Pose Nip' farmer's wifeIt work niaking bread.
Acting. FnintLiterature. .

Act the story of King Alfred and'hift cakes. 4
Telli From Literature, History, and Nature Stmly.

ell the story of King Alfred and the rakes. Tell about yeast and baking
ad. Tell about ovens in many lands. 3

Writit .-"- From Literature.
.I)

Write a little play about King 1lfr6d and Ins cakes.
Oral. lleading.Grades I, II, III. From all subjects.

Development lessons in all subjeets.
The Gingerbread BoyBaker and Carpenter, Primer. Little (linger-

bread Boytanguage Reader, 1. The Gingerbread Boy Progressive
,Road, 1. The Story of Johnny CakeF Readers, 1. The PancakeFox
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Readers, 1. Wie*ssing GameLife and Literaturé- Rdader, 1. /he Wee
WomanBaker and Cdrpenter, 1. Johnny ,CakeAmerican School
-Reader, 1. The PancakeBeacon, 1. .The Gingerbread BoyBeacon, 1.
Johnny CakeChild Classic8, 1. 'k King Alfred and the CakesChild
Classics, 1. The COCA( and the PearlCla:ssic Fables, 1. The Two Pots
Classic Fables, 1. SI*veet PorridgeElson Reader, 1. Johnny Cake

. Elsön Reader, 1. Stone StewGraded Classics, 1. The PaneakeHotace
Mann Reader, 1. The Gingtrbread Boy7Haliburton, 1. The Gingerlireaa,
BoyRiverside, .1. Johnny Cake--Progressive Rcad, 2: A New Kind of
StewChild World, Z Mary's HomeGordon, 2. CoalChild World, 2.
The Wonderful Pot Child +World, 2. The Baker Boys and thte Bees
Beacon, 2. Johnn CakeHolton and Cprry Reader, 2. The first Thanks-
givingHolton and urry, 2. Fox's Indian Primer, III. The Old Woman
and Her CakesCarrroll -and B.roclks Reader, 3. The Little Cook's Re-
wardChild. Work, 3. Zelda's BearCarroll and Brooks, 3K Tho Straw,
the Coal, lifld the BeanCarroll and Brooks, t. How Fire Came io the
*Indians Beacon, 3. Johnny CakeAldine, 3.

Series XIII. MARKETING

A UD1TO M PROGRAM

Art.Paying the hiarveters.7--L'ifermitte.
.Vatnre Stwiy.The story of a dime.
Poem.hlot Cross I3unsOld Song.
ffistory.Selling in many landshot corn in Italy; chestnuts in Italy; African

mother going to market; going to market in Spain, in thé Philippines.
Story.--Il onest it 1)e Adapted.
Poem.The Baker Math..
Song.Of Things you Can BuyProgressive Music Series, Book I.

. Geography.World markets for xhpat, cotton, and corn. Routes of trade for
each; !nap study of products.

Play..111Change--Fox Second Reader.
Ceography.Where silvér mines are found. in the United States.. Map study

from mines.
LESSON STUDIES

Preparation. Visit all the places where article:4 of food are sold.
1. The city market.. 2. The corner grocery. 3. The meat markét.

Find what goods are exchanged for other goods.'
Art Stridy.-----A picture publishing house.

Paying the HarsestersL'Ilermitte.
Natore money is made.

The §tory of a dime: (a) .The silver mine; (b) The ore mill;' (r) The Unit6d
States Mint.

A study of the silver mine. The miner and his work. The miner's
family arld the way they live. The processes of. taking,nut the ore.

A study of the ore mill. How the silver is pfiunded, ground; and washed
out of the rock. The 'use of, quicksilver to separate the silver from the
soil. Melting the silver arid casting it into bars.

A study of the United States Mint. Rolling the silver bars into sheets:
Cutting out the climes. Stamping the dimes. Sending them out into cir-
culation.
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Geography. Routes of trade and pripcipal markets in United States. What is
sold? Where is it sent?

History and Geography.Wheat markets, home and foreign.
1. Wheat markets in America. Where located. libw wheat is

The farmer, the middleman, and the miller. The baker, Wheat marke
in Australia, China, and Argentina.

2:Bread and cakes sold by street. venders. Selling sweet cakes in Italy.
The baker man in Italy. Selling hot corn in Italy. Se Mpg hof, waffles in
America. Macaroni in Italy.

.3. Going toemarket in America, Africa, Spain, Japan, the Philippines.
4. Corn markets (follow the snme method).
Ports of entry and tariff on imported goods. II..ow the railrpads handle

wheat and corn. WIrere it is missed in the United States and why. Corno
.

pare with the cotton area (rniterl States) . Why is Austriilia a great wheat-
raising State? Argentina?

Ethtes.Pur6 food; keeping food clean.
Stones.Basis for reading and language.

1, The Story of Honest Abe---Life of Lincoln. 2. Going to Market, or
the Old Woman and her Pig. 3. The jionest Penny Dasent's Tales of
the Norse.

-illoeins.Basis for spelling and language.
1. not Cross. BunsOld Street Song. 2. Simiile Simon-- Going to the

FairOld Song.
Son /..Basis for rhythmic exercises and for singing.

Hot Cross BunsOld song: The PennyProgressive Music ...eries,
Book II. 'Gypsy PeddlerProgressive Music Series, kook I. A Penny tç

Progressive Music Series,, Book II. The. RagmanProgressive
Niusic, Mapual. The .rolly Hay FarmProgressive ,Music, Manual.
SZwe-Saw, Margery DewCongdon Music Reader, 3. 1 Have a Sixpence
Congdon Music Reader, 3. The Apple ManCongdon Music Readjr, 1.
Buy a BroomCongdon Music Reader, 3.

Silent Reading.----Granes IV, V, VI;
The Old Apple Dealer (Nathaniel Hawt horne)N

.

Educational
Reader, 4. King Midas' EarsCarroll Lind Brooks, 4. Moset. at the Fair
(Oliver Goldsipith)yr, 5. The Pine. Tree Shillings, (Nathaniel Haw-
thorrie)Riverside, 6.

Number.Uge of United. States money.
13t* ng and selling at the grocery store. Making change, with real money

(and Wi paper money: Exercises with the number 10. Table of 'fnitgl
St4tes money. (See ,C;r4ery store proje(t.) Probleins in buyini and
sellikkg wheat and bread.

MODES OF EXPRESSION

31mIeling.Wom Nature Study.
Make bars of clay to represent the bars of silver. Roll them. flat and cut

the dime, pany, nickle, and dollar. Stamp them with pieces of monv.
Drawing.From pose in art.

Pose..the harvesters and draw the picture on the blackboard. Pose the
miner and. draw picture on the blackboard.- Pose the Old Woman and Her
Pig going home from markk, and draw.

Painting.:From Nature Study. Paint a landscape with miner on his wity to
wrk.
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Culling Colored Posters. From Literat tire.
Cut a landscape from colored papetiof Honest Abe taking hack the cliangc.

Cut United States money out of paper.
Acting.Fròrn Literature. Act the story of All ChangeFox Second Reader,
relting.Tell how a dime is made, how wheat is bought fund sold, and the stories

givep in this autline.
Writing:From History,

Write a. little playiabout the Story of Honest Abe.
Outline: Characters Abraham Lincoln, Customer, and Others in the

Store.
Act. I. Customers come into the store to bu).- and Abç waits, on them.

The -lady comes in, buys, and .goes out. Abe finds he has made a mistake;
doses store andives oui. Act. II. Abe calls at therady's home and returmi
the money.

. Ask pupils to imagine conversation during these scenes and sliggest appro-
priate lines for each character. Class discusses each pupil's suggestion until
the best contributions are accepted. 'fetcher and class together work out a
complete play.

Oral Readilig.--Grades I, II, III. Development lessons on all subject. Supple-,
mentary readhig.

The i)ld Woman and Rer PikFox First Reader. My MoneyBeacon
Prinwr. The Play.BasketLife and Literature Readér, 1. King Midas
Howe Reader, 1. The Touch of GoldGraded Classic's, 1. King Midas
Lights to Mterature, 1. The Golden TouchCarroll and Brooks; 2. All
ChangeFox Second Reader. The Golden TouchBeacon Reader, 2.
Only a PennMerrill Reader, 2. Two Little Wooden ShoesMerrill,.2.
The 11tnest PennyFox Second Reader. Market DaySilent Reading
Hour, 2. Biddy Gels LostSilent Reading. Hour, 2. Sttddle to Rags

_ ' Child NVorld, 3. Luck and Wealth Aldine, 3. The Dollar Cyr, 3.
The Wise NIen pf Gotham Child World, 3,

Series XIV. TRANSPORTING
4

AUDIXORIUM PROGLAM

Poem. The One Mss Shay-7-frOliver Wendell Holmes.
Art.Landais- PeasantsRosa Bonheur.
Yoture Study.Wind and Ci'eat her flags.
.47-I.Crossing the ChannelTurner.
History.Boats and waterways.

iawat ha's SailingLongfellow.
History.Fat her Marquette's journey into America.

.

P9cm. ---Iliawat ha's CanoeLongfellow.
Ad.- --The Mayflower in Plymouth HarborIlallsoll.
History..The,Mayflower.
Poem. Landing (-4f the PilgrimsHemons.
Art.----Washillton Crossing the Delaware oLeutze.
History.TDe Clermont.
Poem.The Song of Steam.
History.An ocean liner.
Art.The Old Temeraire-4Turner.
Song.A Song for fialProgressiv Music Series, Book III.
History.Roads and road wagons.
Poem.---.-A Song of the Road-4tevenson.

On.
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94 CYCLES OF GARDEN LIFE AND PLANT LIFE

The Indian and his pony.
Art.-L-Iload Through the Woo-asCorot.
History.--The settler'ds sled.; the settler's cart.
Song.------Driver and Boat mat) Progressive Music Series, Book II. .

History.-- The ship of the plains, the stage coach, the first railroad train.
Song.-----The Flagman Gaynort,
Poem.Riding on a RAilSaxe. (SongProgresive Mu-ic Series, Book
Story.----Phaetkn----Greek Myth.
History.-----Sending cottt.m away to the mill.
Geography..-- The Lincoln Highway, The ppian Way, Map study.
Ptay.The Holiest Penny.. Fox Second Reader.

.;.;_.11" I LESSON STUDIES

Preparatitin.Visit the post ofTwc, the exiiress office, and the freight office.
Find out whd owns theke, who handles the goods, and what, kind of goods
passes through each office.

Visit the railroad station and-ask the ticket agent to 'what points he has
sold -tickets that day. Ask the freight agent to what points he has shipped
goods that day. Inquire as to the kind of goods and the kind of cars.
Ask what was the cost pet wind per mile for shipping the goods.

Find old how the goods were drawn to the station, over what kind el
rott,ds, and how they "were packed for shipmelit.

Art.May be ordered from any picture dealer.
1. Landais PeasántRosa Bonheur. 2. The Mavtiower-----Iiallsall. 3.. .

Washington Crossing tlie Delaware Lentz. 4. The Old Temeraire Turner.
5. Road Throtfgh th4 WoodsCorot.

Naiure Study. Wind and weather Ri gnats.
1. White flag means fair wel.thv.
2. Blue flag means rain (ir snow.
3. White flag, with blue.square in center, means cold wave.
4. Yellow flag, with white square in center, means to the seaníen, "Look

out; a storm is coming."
go, 5. Black triangular flag, used with the others, means ivarmer or older

(above for warmer and below for colder).

rs

7. Combinations are: Black above white means fair and warmer. Black
below white means fair and colder. Black above yellow means warni and
stormy. Black Wow yellow' means cold and stoimy.

8. There are t wo more flags for wind. One is white and one is red. They
are long and sharp-pointed triangles. The white means westerly winds.
The red means easterly winds.

9. Combinations are: Black above white flag means warm westerly wind&
Mick fldg below white meatis 'cold easterly winds: Black flag above red
means warm easterly winds.. Black flag bekiw red means cold easterly winds.

-Roads and Road Making. (Secure Bulletin, 1423, Isio. 38, United States
Bureau of Education, for- this study.)

1. Construction of roads and bridges., 2. Trees along the road.
a. Markers and sign3 along the road. 4. Lights along tile road.
5. Problems of drainage. 6, Problems of grading.. 7. Use . of equip-
ment. 8. Kinds of roads: Brick, macadam, asphalt, and concrete.
9. Kinds of bridges: Shigle span, swing, and.bascule.
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PART II. CYCLES I PLANT LIFE

History and Geography.-1. Early history of roads and routes.
1. Boats and waterways: Creeks, rivers, and portages:, Hiawatha's

canile, the Mayflower; the Ckrmont; an ocean liner.
2. Roads and road wagons: Indian trails, buffalo and &,--eis trails, Indian

pony and poles, settler's sled and cart, the ship of the plaius, the stage
cmch, the first railroad train the lightning egpress,-aud the automobilt .

IL The Lincoln Highway, the Lee Highway, the Dixie nighway, -and the
Oki Spanish Trail. A pmject in civics, history, geographA and science.

.46

MARKETING-TAKING COTTON TO THE MARKEt

1. Geography: ThroUgh what States do they pass?* (Problems for each
State.)

2. Civitilig: Camp grounds for tourists. Communicationatuid intercourse
madé possible. Family life emphasized. Esthetic values, seener, etc.
Travel coMfortable' and inexpensiVe. Broader knowledge*, of places and
people, theirinterests and occupations. Fresh air, simple living, back to

- nature.
3 History: How communities dexelop. Man's relation to his envirowil

.ment. . "
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96 CYCLES OF (ARDEN LIFE Np PLANT LIFE

4s4 Science: Road construction, roadside beaut: 'wifely. Crops, mini,.

water, wind,%and weather. "1
In. Itural-sAool routes, consolidatilA schools.
1. Iltingth of route, character of road, means or conveyance, character

of driver, effect on school attendance. 2. General' ru,le, super...W(1+i,

finance.
IV.. Rural mail routes. °

11l Length of route, character of road, means of conveyance, character
of postman and fiow selected.* 2. General ru!es, supervisi6u, fmanee,

relation to United States Government.
Stories.-- Basis for reading anti lailguage.-

1. Pluehon-----.Creek Myth. 2. Play-The liofiest Penny; Fox Sevond
Relit !Cr.

Poem. 14-Es.:siti for reading, spelling, and language.
1. The One floss Shay noltnetz.-> 2. Hiawatha's lAnsgfellow.

3. Iiiawatha's Canoe Longfellow.. 4. The Landing of t
Hentans. & The Song of Steam utter. 6. A Song of the Road Stev;n7
8011. 7. Riding on the Rail- Save. .

'Sougs.--Busis for Music ,Language.
Once 1 Olt into a iloat. Driver and Boatman-Progressive Mina; Series,

Book II. The Flagman-Gaynor. The Triin --Congaon 1.11usie Realler, 3.
'The Airnian--Congdou Music Reader, 3. The Aviator-Congdon Niusic

Reader, 3. Train A-Comhig -C.'ongdon NIusic Reader, 3. Auto-Cour
don Music Reader, 3: Clio°, Cho4 Choo-- Progressive Music NiamiaL The

Trolley Ride---Cong(ion Music Reasler, 2. The Train -Congiion, Music
Reader, 2. Hoof ikat s- Progressive Music Series, Iitiok

P ?Ion Usk for u ord udy. Type words road, shay , coach,
JSilent Roidittg.- Grades 1 V V, VI.

The Little Postboy ( Bayard Taylor)-- -Vouvg and Field, 4. The Landing
of the Pilgriins-- Young and Field. The India-Rubber Treu-Swiss Family
Robinson, Chapters XVIII, XVI.' Niakizig Boao--Swiss Family Robinson,
Chapter .XXII. The New Cart -Swiss Family Robinson, Chapter XVII.

Robinson Crusoe- New Education Reader,'4. _From the Apennines to the

Andes-- Young and Field, 4. Tho Vikings of Old---Haliburton, 4. The

Northern Seas (Meth- Hewitt ) -Iinliburton, 4. Dojos Quiwte-11afiburton.
4.. Christopher Cohtnibus-lialiburton: 4. Cohimbus (Joaquin jI
Sprague, 5. Alec Yeaton's Son (Thomas Bailey Aldrich)-Riverside,
Ballad of the Tempest (Jaines T. Field)-Riveriiide, 5. Last Voyage of
Sinhad the Sailor-Gordon Rvader, 5.. The Flying Machine (Samuel'
Johnson)-Gordon Reader,, 5. Sir . Isaac Newton --Cordòn -Reader, 5.
Excelsior; (Longfellow)----Reading Literature, 5 6. Tile Raft of ilyses-
Reading Literature, 5-6. Ptiatton- --Josephine Presto Peatody, Riverside,

6. The Story of the Enchanted liorse--Riversid , i. John Gilpin (Wm.
Cooper)-Riverside, 6. The Gray Swan (Alice Cary) Riverside, 6. The

One-iloss Shay. (Oliver Wendell Ikirnes)-itiverside, 6.. Youftg Loamy
(Sir Waiter Scott)-Riverside, 6. The Cruise of the Dolphin (Thinnas
Bailey Aldrich)-r-Riverside, '7. The- Golden Spurs Now Bring Me

(Iime11)-7-Riverside, 7. Chesuncook (Henry Thoreau)-7-Riverside 7.

The Sailing of the Mayflower-Riverside, 7.
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PART II. CYCLES IN PLANT LIFE

MODES OF EXPRESSION

Moghling.----From History.
Model the Pilgrim's sled, the Clermont, ;hid the Mayflower in clay.

Drarring.From History. ,

braw on the blackboard the vehicles whieumighow hilt; rvohition of .the

WifechIndia11 pony and pole, t4ttier's sled and cart, stagr coach, pioneer's
wagon, and carriage.% Draw gasoline truck, school bus, and -postman's
wagon. Draw dugout, canoe, Clermont Mayflower; and oclian liner.

Pointing ----Frotii Nature Study.
Cut and paint the wiiid 'and weather flagfr. Ntount- them on sticks and

set them in a pan of sand. Illustrate the itifferent kinds of vvather. t-Cut
and canoe from manila paper.

97

a

STORING, GRINDING, AND TRANSPORTING CARDBOARD SLOYD IN THIRD
GRADE

kaki fog. Frnm 4

Eact Pupil makes a mail boxy alai fastens it to his desk. pupils write
letters, and postman delivers thitim inlho boxes.

Building on the sand bibleiFroin Geography;The Lincoln- Iligheay.
Model the sand to represent, the UnitiA States, from ocean to oeee4in, and

from Gulf to northern boundarA Represent in relief the main features of
high elevationcontiilental divides, east and west, and the great
river basins; Mark the botindary lines of the Stiites, and then trace the
Lincoln Highway across-the continent. Try to represent. the ctintour of the
country as iwarly as possible. Erect with tOot.h picks the principal'cities
along the highway.

Singing.--Exercises in rhythm and singiiig.

fr

Onee itint into-a Boat. The Flagman.
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98 CYCLES OF GARDEN Liitt AND PLANT LIFE

Posing and ading.-From Literatilre: Thetory of Phcethon.
Pose Phtethon driving the sun horie-s.
Act the story. The characters are Pkethon, his Mother He:ios the

Days, the Months, the Hours, the Watei4 Nymphs, the Horse.
Nct I. Pkethon watches the sun chariot. He begs to go with his father.

His ynother sends him to his father.-
. Act II. He collies to his father's throne. His father greets him. -The

hprses. ve harnessed to the chariot arrti Phtethon drives away. He falls
into a and the temphs coNtei him with seaweed.

C uiting.-From art.
Ciit the picture of Washington Crossing the Delaware out of colored

paper and outline in black *India ink. 'See Colored Posters;
Telling.-From all subjects. Tell about the offices visited, the art pictures

used in each lesson, the wind and weather flags, the old-time means
travel, the Lincoln Bighway, and the stories used in the lessons.

Writi4g.-From Nature Study: What the wind and.weather flags mean.

a I.

Oral reading.-Grades I, II, III.
041it's Sled-Fishing and Hun ng. Ooglit's CaLoe-Fishing and

Hunting. The Çrane Express El m Reader, 1. The Crane Express
Glided Classics, 1. The La of Play (Stevenson)-Mills, 1. /The Post-
non errill , 1. P111 Fire angine and Railroad IerrI1, 1. Columbus-
Finch Reader,, 1. Venice (Letter from Phillips Brooks)-Mills, ,1. Jeypore
(Letter from *Phillips Brooks)-Mills, 1.. Aden (Letter from POlips
Brooks)Mills, the Fox Tras'eled-Haliburton, 2. Boats'Sail on tbe
River-Merrili, 2. Where Go th'e Boats (Robert Louis Stevenson)-Merrill,
2. Windy Nights (Robert Louis Stev'enson)-Merrill,.2. Thanksgiving Day
(Lydia MAria Child)-Mere, 2. A Good Play (Robert Louis Stevenson)
Merrill, 2. Dick 's Birthdaysl-Silent Reading Hour, 2. More Than a Penny's
Worth-Silent Reading Hour, 2. Up 'Hill and .Down-Silent Reading!
Hour-, 2. Gudbrand on the Hillside-Fox Reader, 2. The Honesf Penny--;
Fox Readers, .2. Three Years withótt Wages, 2. Where Cothe Boats
(Robert 'Louis Stevenson),Child World, 2. The Nail-Child World, 2.
A -Morning Walk-Slotin, 2. The Peddler's Pack-Aldite, Z.' The Flying
Trunk-Aldine, 3. Tlie Jumblies (Edward Lear)-Young and Field, 3.
How the Horse« of the Sun Ran Away-Young and Field, 3. . The First-

.. Locolnotive-Carroll And Brooks, 3. The Ocean Voyage-Bktcon, -3. The
Little Lii`me Prince-BeAcon5 3. North Wind and the.Ship-Cyr, 3. Landing
.of r, .3. One-Boss Shay (Hohnes)-Cyr, 3. Ali, the Boy
Carfiel Driver-Cyr, 3. How Andy Saved the Train (Fanny Fern) Cyr, 3.
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