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GEOGRAFHY

T INTRODDCTION

Uften geography is regarded as a secondary subject. But sciences do mot seist in
fsolatiom; all the subjects together form part of man's 1ife. Georraphy is the subiect
which wnifies them all, which brings together man's culturs,

The word peography comes from the Oreek word meaning "to write about the sarth.” It
is the science which studies the physical and bislegical phencmena of the earth, and the
reciprocal actions betwesn the phenomena and the eacth, (reciprocal actionms: phencmena
totally interrelated.) On the other hand, the earth i3 man's heuge, the environment in
which man grows and dewelops. Thus, in the study of the earth, we gan research from the
historical, from the biclegical, and from the chemical point of wiew,

The following fimure represents the Perugla display of 1956 in which we see the
Interrelaticnship of the various disciplimes. It fs an impressionistie, analytieal,
svnthetic representation of the culture of man: all subjects eririnate from the
center of the earth, If we considered each subject as separate, we would be presenting
simply an analytical wision of the world. BPut we don't want to present it this way,
as a dead seience. We do not want to offer a subject as closed, finite,

And so, with red ribbons rurming from the earth to the subiects, we see all united-——
and with the green and blue ribbons we see the Interweven net of interrelationships,
With this net of ribbons, we seem to rTepresent the reconstruction of the esarth. It is
few tissue, new material.

In Dott.sa Montessori's "From Childhood to Adoglescence™ she says: let's give the
earth to the child. This is an idea of synthesizs: mnet part of the world, but the whole,
Moneeasori indicates that we muzt sow the seeds foar all of the seiences during this
sensitive period of the imagination. We five the idea of the whole, showing that from
each branch a science develops. Then the studv of the details will enlighten the
whole. The ehild has the imagination to wnderstand the whole: then the detsils i1lumi-

nate that visiom. The analytical view is used by the child te hetter understand the
whole,



GEOGRAFHY, INTRODUCTION, . .

The child from seven on learns and assimilates the culturs of his own groap. It is
done, not fust passively, but through his emotions. FKnowledpe for this child must go
beyond the sensorial impressiomns: we must make use of his imarinaticn. And we must
remember that he not only wants to know things, but he wants to know the reasons, the
cauges of the phemomena, He has abandoned the closed environment of the closed sengorial
experience. Fe wants to go beyond what he can touch and see. Wo lomger are his senses
encugh to guide him. Therefore, his imagination is very impertint; it allews the child
te go bevond the concrete.

Row he works with his imagimation, the most powerful force of this age., He muzt ima-
gine what we cannot give him. We must take care to base this imagination in something
real, or that imagination will be lest in the emptinass.

The ¢hild ia ready to explore his new environment, the world. His imagination can
take him inte space, into matter, to the future and the past---but it must berin with
so=ething Teal. If the child desires to possess the world, we must find the mesng ta
strike his {maginatiom. When we do this, we capture hi=s interest,

The teacher must find those detafls which will enlighten the whole, Becanse he wants
te know everything, the detail will whet his imterest for knowing more. What must the
teacher do to answer this need? Montessori says that Frem 6-12, it iz not enough to love
and understand the child; one must understand and love the universs., Wa must l=arm to
understand the cesmic functions of the wniverse and those of the beings which inhabit
the earth,

Georraphy is the key to open the door on this unexnlored werld. FKnowine this EntouTagdes

uz to éxplore the discipline well, Geography, at this age, must be riven with seientifie
exactmess. . .adapted to the child's elementary age, And we must bear in mind that all
subjects are related to psychology. So FeofTaphy must be given according to the psv-
chological needs of the ehild.

HELPS FOR THE FIRST KNOGYLEDGE OF THE EARTH

Por each successive plane of development, we have different materials, aids for those
specific ages. The child needs to observe, to do his own experiences, and to abstract
from phenomena the concepts. Thatr is, teo reconstruct those concepts throush symbols.
Before age 6, the child had eertain aids te help him understand the whole, Moptessori
says that the teacher must incarnate the vhole in order to convey it to the child: this
whole, befere his mind's eye, will be the base into which he can properly place sach
detail. 1

We say "the esarth i{e the globe on which we 1fwe.™ Dot we glas say "the earth receives
the sun's rays, and the earth moves around the sun with the rest of the planets.” 5o
we do not isolate the earth from the universe. We do not talk about plamts and animals
without first talking about the sarth, And s, the £irst materials for reosranhy are
four globes,

GLOBE #1 : of two surfaces, the smooth surface beins water and the rourh, the land,
Thia globe is mwet during the sensorial educatiom of the child. It has
other sensorial characteristics: its spherical form (stereognostic sense),
and two different colors (blue water and light beire land).

Presentation

1. Take the first globe, with a certain 1. This is a rlobe,
sdlemnity, to the child's desk. This globe represents the sarth on
which we 1ive,

2, Write om a slip: Earth. And place 9. Our eirth, is of cour T SR
it below the ETnhe+ P EEFT::Eﬂt;ti:n. couTse, no

It = MDCH bigder.

e ———

T

GLOBES, | .,
First Presantatism. . .

3.

&,

Foint out the land and water, givine 3,
the nomenclature.

Second and third period lessonsa,

Thiz reugh part represents land,
Thias smroth part Tepresents the water,

DIRECT AIM: To give the precise concepts: the shape of the earth and the twe funda-
mental slements which form it: land and water.

casa f(but a secomd presentation can be civen in esrly slementsrvy to prepare for

The sensorial part has disappeared; the tactile stimulus gome. There is now

only the two colers: the vizual {spresszion: land is white, water bluoe,

Sefmmmor #arth has groum.

It dossn"t matter if this ome s big-er
because both of them represent the earth
which is MOCH bigger than either one.

This fa the earth,
This white area is land.
Thiz Blue is water.

Whers do wa 1ive on this flobe?

Lat"s mark that spot with a tiny dot.
The place where we live is repressnted
by this 1ittle dot.

It is big enough to hold all of us,

but {t is wery s=all in cemperizon with
the earth.

To give the concept of water and land, using ohly two coler distinction——

Agte
the successive globea)
GLOBRE #2:
It is a 1ittle bigger. There are no words,
Presentation
1. Flace the secend flobe cloze to the 1.
first and take them both te the
thild"s desk,
7. Set the first globe aside., Repeat 2,
the nomenclature,
3. Mark the child"s poszition with a pen- 3.
cil dot.
. =« oA0d Btrike his imapinarionm.
DIRECT ATM-
and te bring a peraonal dimension te the study of the whole,
ige: ¢asa, repeated in the early elementary



GLOBES. & .

GLOBE #3: On this globe we find different colors for sach continent :
water is blue, Africa fs brewm, Europe is pink, A=ia is

vellow, Mmerica is orange,

Presentation

1.

33.

5.

Pat tosether on the desk the second 1.
and third globes,

Poinmt our the spot vhere ehild 1ives.
Hark with a peocil point.

Beginning with child's own, give the

name of the country amd other Familiar

countries as you give the name of the

CONTINENTS. Nomenclatures.

WTé: Contiment: one of the lacgs
divisi~ne of wnbroken land,

As the continents are introduced,
note the shape and position of the
continent, C(racagnition of geo-
metric forms in the continents is
4 help for genaral recornition of
the continents)

If the child is familiar with seoe, give
Second and third period lessons.

Activitiss: Comparisen of continents &,
size]

‘ustralia iz dark pink, Antarctica white,

Both of these globes represent the sarth,
On both the water iz blue,

But on this globe the land is different
colers——=hers on this glebe the land

iz all white.

But both the spaces———the colersd parts
on this and the First white-—=represent
lamnd.

Let"s find the tiny spot where we arTe
located on thia rlebe,

He live here-==in Italy.

And all this ilight pink area is called
Euraps.

Thiz coler wellow covers a large area
of land ¢lose to Europs, It i3 called
Amia,

This brovm part is called Africa,

It leooks like a triangle on the bottom
and the top part loocks like & trapezoid,
Each of thege: Burope, Asis and Africa
iz a large unbroken division of land that
we call a continent.

Let"s see if we cam find thrae more.

the nomenclature for all six eontinents,

Which L& the bipgest continent?
(Asia, Mmerica, Africa, Anstralia,
Eurcpe, Antartica)

The child draws a continent with a wery simple shape (Africa as
the triangle and the trapezoidj South America as a triangle,
North America as a trapezoid). Thie is net te draw a precise
contour, but to help the child conceptuoalize the yeneral shape.

Introduce the nomsenclaturs of the i
water. . .uging the continents as
pointas of reference,

Give the nomeneclature of the ocsnas:

Also the water receives differant
fiames according te its position.
Usually big bodies of water are called
ocoEans .,

And big snclosed bodiss of water are
ealled seas.

Betwesn America and Europe there is
the Atlantiec Ocean.

Betwaen Americas, Asia and Australia
thete is the Paeciriec Ocean.

Below Asia, clese to India, there is
the Indian Océam.

There iz a small ocesn at the top of the
eatth: the Aretic Ocean,

And an scean arcond the continent of
Antarctica called the Antaretie Ocean.

GLOBEZ, . .
GLOZE #3, . .Presentation. . .

8. 3scond and third pericd lesaons,

DIRECT AIM: 1) to five the names and the number of the parts of the earth.
2) to give the first intuition of the ghape of the contiments,
the properticom of the surfaces and their positions.
3) a sensorial division of the land and the waker.
) a Ffirst definition of occean and sem.
5) the names of the oceans and their position with respect to the lamd,

ROTE: See "From Childhoed te Adolescence,™ pp, 38, 39, 40

AGE: first presentation in casa: same pressntation given at the beginning of =lementary.

GLOBE #4: the traditieonal globe (with sceans, names of places, lines, meridians, ete.)

Fresentation (and use): parallel to terrestrial morphology and nomenclature;
before Functionnl Gesgraphy: before the study of phenomena
glven in the i{mpressionistic charts,

"This is the sarth Tepresented in all of its aspects.”

THE GROGCRAFHY CGABINET: estudving the land forms

This study is undertaken before the study of real geography. The educationzof
the wigual sense can be considered from three points of view: that of dimension (sizes,)
colot, and shape. In the children's house the flags were used for the sense of shape,
The globes educate these senses: and so does the geography cabinet. But none of these
three is truly geography. Howewver, it iz through these reading and sensorial expsrisnces
and metivities that the child indirectly works in geowraphy.

Materials (used both in the casa and the elementary)
1, The geograchy cabinet iz formed by eight dravers, the arrangesent of which depands
on the country in whieh it fa baing uwsed.
For use in the United States: 1) World Map
2} Rorth America
3} TUnited States
B) Ssuth America
5) Europe
6} Aaia
7} Africa
8Y Australis/Central America
ROTE: Im the children's house, the firat drawer starts with the country.

BEach drawetr containa: mape, frames, and fnsets.

2. 5Small boxes, one for each drawer, containing the puzzle pieces for sach drawver (insets)
and labeled with the corrasponding numbar.

3. Globes #2 and #3,

G, A large folder titled "Geography™ which contains pieces of paper for the drawving
exerciges. Becauses sach of the sxercises is dome with different sized maps, tha
paper iz of a varisty of sizes to fit each frime sxactly and should be marked in
one corner with the names of the frames for which the paper is scaled.

5. A green box labeled "“Geography Cabinet Reading Labels]’ and containing many small
envelopes, sach of which contains the labels for a particular drawer or a partieznlar
group of materials within the drawer. The snvelopes are labelsd accordingly.



THE GEOGRAPHY CABINET. . .

DEAWER #1: Map of the World

The first drawer contains:

al .'I. frame of the world map obrained by dividing the olobe imta twa heaispharasn,
Western and Bastern. {cut alomg the meridian 20° West and the antimeridfan)

b) A flat map of the world which corresponds to the frame: in two cirelas with
Blue water and white land. It is the same size as the frame and used as a
backsfround for the same.

€) Tuo green cardhoard circles as big as the hemisphere cireles.

ROTE: Materials a, b, ¢, are used with Globe #7.

4} A second frame with the mafor islands shown In colers,

e} Two corresponding maps of the hemischeres, one blank and the other ane with
the names of the continents and the cceans. (Flanishperes)

BOTR: Materials 4 and & ars used with Clobes #3,

Also used in this presentation with drawer #1 contents:
a) S5mall box #1 containing 211 the pleces of the puzzle for the two frames:
the pisces for frame #1 being white and these for frame 5% beine colored
&3 thev are on the second globe,
b) Prom the box of reading labels: 3 envelopes:
1} Farts of the World: the labels for the continents: in a white
. envelope and the lahels are white,
2} Oceans: a blus ervelope and hine labels,
3) Continents and Ocemms: a dark yellow snwelope with white labels.

e} From the large Geography folder, corresponding paper cut the size of the
frames for the drawing activitises., (50.2 X 26.6)

PIRT AIM: The point of consciousness Is that the child must realize the CRESATE
from the spherie surface to the nlane surface.

Presentation: Drawer #1: PartI: first frame, map, corresponding puzzle pieces

! and Globe #2
s To be siven {mmedistely after the presentation
of Globe #2,
1. Shew first Globe #2 and then 1. Imagine if we were te cut this globe in
pregent the fira: world map. half.

Be surs o give the child a elear
idea of the passage from the spherie
to the plane repressntation oFf the
#arth 80 that he knows both Cepressnt
the sarth,

A rubher ball eut in half may zerwe,

We woyld hawve two equal parts,

Then suppose we amash it under heawy glass.
We would have a representation of the
glokhe 1ike thig,

Both the globe and the map here ceprassnt
aut earth,

2, Use alsc the green circles, pressing
them arcund the globe and then showing

We can sees that the surfaces af the twe
are equnal with these twvo green civeles.
that, vhen placed Flat, the two Tepra- If we could paste the cireles Flat around
gant the tome surface of the ¢lobe as the globe, we would cover it,

the map. When we Flatten them out, we have the
surfacs of our map.

3. Place the frame on top of the map.

8. Zhew the white puzzle pieces and £it
them into the frose.

5. Repeat the nomenclature of the earth, 5. The blue repressnts water: the white
repregents the land,

6. Hemove rhe pieces and have the child
replace them: an exercise at the
gangorial level: recognizing shapes,

N
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THE GEOGRAFHY CABINET. . .
Fresentation: Drawer #1: Fart I. . .

7. Ask the child to ecatablish the position of the country whers he 1ives.

B. Metivity: The child takes a pazrle piece and tries to locate that pilece of
land on Globe #2. He La checking for the diascowvery of the same shape
and matohes it when he locates ft.

9. Activity: a)} The child takes from the geography envelope a paper sheet which

eorreaponds te the first freme used here.  He uses the =ab as
& background, then places the sheet dovh and finally the frase.

) With a pesneil he traces the centour of the continents.

£} But===he haa not marked the 1imits of the watsr. . .50 he puts
the green circlea dewn on his drawing when he £ Finighed tracing.
He places the green circles so that they beth touch in the middle,
and then uses the contiments of Antactica and Australia as suides
to place the peviphery of the clircles., He trpces the civeles,

4} He golors the water blype, the frame another coler, and lerwves
the land whita,

BOTE: This is a direct preparation for writing, . .control of the hand.

AGE: work parsllel te the ascond globe: given In the children's house and in early
elementary.

Pressntation: Desvsr #1: Part IIt second frome, two correstonding maps, eorcesponding
puzrle pieces, Tlohbe &3
Ta be =iven {omediately after the presentation of

Glohe F3
MOTE: In the children's houss, the map with the names {s oot vsed; his work iz still
lesarning only to recognize shates and colorTs.

1. Shew Glabe 71 and the firse of the
twe corresponding maps—-=-without
names.

2. Using the map a5 background, then
superimposing the frame, the child
Fi1lm in the puzzles pleces.

3. WHe compares the puzele pileces, one
at a time, with these on the globe,

notizing the corresronding shapes.

§, Activity: The child takes one con- B, Let's take this continent and look for
tinent. it on the fFlobe.

He finds it on the globe and then Where iz it?
he names it. If he does not remember Do wou remember the name of this continent?
the name, tell him. It is Asia.

When ke has learned the nases:

5. Take the snwelope marked “continents™ 5. In our labels, we find three labels For
containing those labels. The child the continent Americn and ssch iz Aiffe=
matches the 1abels with the parts of renk.
the suzrle in the frame. What doss each say?

Mote the threes ‘mericas: intradocs Pe hawe thege thees names becauss Aesrica

the new names. iz so large and seems naturally to b=
HWOTE: Thers sre two Antarticas, two divided imto these three parts.

Aafam, becauss both are shewm on both Their names sheow their eelstionshis te
hemispheares, each other: Horth, Sesuth and T.'.ntf-ah
Hhers shall we locate sach?
'-"htiee, too, that we have two labels forf
Antarctica because part of it is showm
on =ach of the hemisnhares,
And two for Asia For the sams Peason.



THE GEOGRAPHY CABINET. . .
Drawer #1: Presentatfon: Part II. . .

LN

7.

The child now werks by himgself with the frame, the map and the 1
the second map as CONTROL map. : P and the labels, uaing

Introduce the ervelope of ocean 7. Do you remember the name of the large body

labels: review the nasmes of the
SO8aTE.,

of water that liss bBetween ‘meries and
Burope?

Az the Atlantie Ocean is divided here in
Ewe parts, we have tuo labalse.

We hawve said that belew India there f{s an
opean oalled the Imdian Ceman.

Between Asim and America, there iz the

Pacific, here divided inte two parta. . .and

0 again we have two labels,

For the Aretic Ocean, a glacial srctie oesan,

there are two labels,

We can eliminate one of the Atlantie Ossan
labels because we can put one hetween the
twe showm where they meet between the two
hemi spharas, i

The child works by himself, matching
these labels and controlling his woerk
with the gecond map.

Froceed with the "Continents and Oceans™ envelope of labels., The child does
the matehing smd checks his work with the CONTROL Eap, second one with werds.

Activity: drawing as in the Part I presentation--——the child follows the contours,
uses the circles for the hemisphere outline and colors the different
parcts,

¥ BOTE: He can also do this work using the blank map. . .ghat is, the previeus

#3 matching swercise. . .the frame and puzzle parts are not necessSary.

AGE: parallel to the third globe: casa and #arly slementary,

The Continent Where the Child Lives: Drawer #2: the pattern here is for all the

drawers apd iz given for the continent of Europe whieh iz Drawser #5 for
the United States arrangemsnt,

The drawver of the continent containg:

a) The frame of the map

b} 3 maps: one blank with only the division of the different countries Map #1
one with the nases of the countries and the oceanss Hap #2
ene with the names of the capital citiss of sgch. Map 73
comtry and a dot showing the location---&lse the oceans.

N
[

Also used:

al Two envelopes of reading labels: one marksd "Eoropean countriss™ with those
labels in white: envelops i3 dark vellow,
A second envelope marked "Europe---Capital cities™ with those labels-—-both
Ehese labels and the dark yellow ervelope have special green frames around
the edgez for sasy recognition,

b) Box with puzzle pieces for the frame, sach pisce a count
€) Paper from the folder for drawings. ) - =

Fresemtation: As a preparation for this map which is considerably larger in szecale tham

the Europe the child haz previously seem. an exercise in
] scaling with
graph paper may be helpful for ths PHH.;!'E- However, the c;hﬂdghnm
previous work that the land is much much lacrger and so the gize

of the map i £ ¢ 5
the umg.P 8 not particnlarly important. . .the represent-tion being

THE GEOGRAFHY CARINET. . .
The Eontinent Pressntation: Where the Child Tives, . .

1.

2.

-

.

Using the blank map #1 as a background, superimnose the frame.

Invite the child to put the pieces from the box in the corresponding place.

{the gengorial level: the child only recopnizes the place by sutting the

puzzle piece inte the correctly shaped space)

ROTE: the child may know the word "France” but he dossn't know where it is:
g0 ke nesds thiz sxercise to locate the countries.

When he can £ill in all the map, give the nomenclature. He is here learning

the shape and position of che country aleng with the name. This memerization

is halpad by the different colora. It shogléd be given graduvally——-with a continent
such as Burope, one can only introduece 5 or 6 countries at a time,

When the child knows most of the countriss:

First Passage: Give the child the resding labels for "Buropean Countries.®

He matehes them with the blank land map #1, (He should be Ziven only those labels

for the cowntriss €o which he has been introduoced) The child matches, checking

his work with Map #2 as CONTROL.

HOTE: In addition te its use as a control, Map #2 helpa the child learn new
names of the countriss.

Introduce Map #3: Capitals. 5, TYou know that cach country has its owm
capital,

Lat"s find the capitals of the Evropean
countries on this map.

A capital is the main city of a country.
The capltal of thiz country is Athens,
Vhat is this countre?

The capital of Grestce is Athens.

Give momenclature.

Let¥s take ome of these labels from
the snmvelope marked “EBorepesan capitals.™

Sscond Passage: Using Hap #2, with L
enly the eountry's names, the child

Batehes the capital labels to the Athans .
cofrett conntries. Do vou Temember what country this city
Map #1 iz his CONTROL. iz in?

Then we'll place the label here in Oreece,
And we can chesk to sea {F we have placed
it correctly with Map #3,

When the child herine to know the captals:

Third Fassage: Using the blank Map #1, the child takes the capitals labeals,
loecates the corraet countty and places the capital label on it
His contral iz Map 72 for the country and Map #3 for the capitals.

This is London.

Loandon ia the capital of England.
England is here.

So-—-London iz here,

Final Fagsage: The child wses both the labels for the countries and the labels
for the capitals===there ig no coler difference. He -ateches
these both, on the Map #1, using the other two maps for CONTROL
of hiz work,

Aptivities: the same drawing activities,



THE FLAGE

INTRODUCTION

Most of the peography materials, including the flags, were borm out of the children's
own interests. The flags are a symbolic material. The principle of pavehic sconosy
usually preceeds the appearance of 3 swmbol. A ayrbol iz an expression of & concrete
and immediate way of thinking., For example, it is easier to salute the flag than to
understand the sore complex concept of country which the “lar represents. The ehild,
like primitive man, has an early symholie lamguage that precesds his understanding
of concepts requiring the full development of his lansusge, As syebpls ars sasisr to
underztand than the concept, mane of the Montessori materfals are symholic. In mathsa
maties, a bead representsz a uwnit; in languare the werb syabbl i= the sun: notes of music
are symhols and the chemical elements are represented svmbolically, The flags, too,
are syrbols that mark the bedinnings of many ideas which the ohild will eventually
conceptual ize,

The materials of the flage were born in Amsterdam, the vear 1937, on the cccasion of
the roval marriage of Ouesn Guiliana to Barmard., For weeks perhaps the strests of
Amgterdam were full of the flags of many countries; newspapers were full of the neus,
the radic noted the dignitaries from wvarious countriss: the general atmosnhers was one
of a holiday and the children were excited. Above all, the children were impressed
with all the flags im the eity. They asked which countries the Flags reprezented, snd
they wanted to know more flags. They were also interested in looking for those
countries. Thus the geography cabinet was created. It consisted first only of the
Haps and frames, and later the rest of the materials were develored. The children
wanted to know the names of the cities from which the important peonle had come for
the celebration; thus we have the capital citiss ineluded,

The children asked why some countries had a kind and some a president: thus differ-
ences between a republic and a menarchy were corsidered and led to development of
materiale. They were interested, teo, in the names of kings and queens and presidents.
They truly wanted to know what was going on---everywhers. And s0, from the limited
interest in the flags came many other interests extending into historv and other areas.
To satisfy the grewing interests of the children, the historical material "The Heeds
of Man" was ereated, "The story of the present iz the study of historv in the futvre ™

And se the "Flars of Burope™ gave birth to meny other interests and materials,
Bapinning with them, & whole progra= was formed. There are now svailable, besides the
Earopean flags and related materfals, the flags for the United States and Canada.

In order to propsrly use the material, flags for all the nations of the world should

be made and imcluded in this study which embraces the vhole scope of the world's peoples.

OUTLINE OF STUDY¥: of the European Flags
I. Fomenclature studies,
II. Flags in Relatlion to Geography.
ITI. Flags in Belation to Music Edveation.

I. MNomemelature of the Flags: Fart A

Material
l, A geries of flags for the European countries, esach on a slender wooden staff.
?: 5Small round wooden holders, remowable for the Flags,
3. A wooden stand that holds eight flags in stands and holesz where the staffs can
be placed to displav the rest of the flage. (When one of these Flars iz used
in the presentations or work, it is removed and fitted with & wooden stand, )

-
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THE FLAGS. . .
Presentation: Group

1. Brimg the wooden stand with all the flags displayed in It to the table. Freasent
3 er & flags at a tire,
ROTH: Por the sake of interest with the elementary child, choose flags which
have sooething in commoh. For irstance, the same group of colors or
sinllar deslgna.

2, In the first presentatiom, include the 12, This is the Italian Flag that we all

introdnction of the flag of vour owm know .,
COUnLLY. These two flags have the same colOTE===
An example of first grouping: fgreen, white and red--<but their stripas
Itely, Bulgeria, Hongary. are horizontal.
Another good sroup: Scandinavian Our Flae has wvartical stripss.
Flags: Norway, Sweden, The flag with the wvhite stripe at the
Ieeland, Finland, Demmark top is that of Bulgaria.
{all have a wariety of crozasa} And the ooe with the red stripe at the

top i3 the £lag of Fungary.

3, Second and third period lessons.

MOTE: In casa, the holder is espbty at First; and vou &dd mew Flage as thev are
presented. The presentations of the flarFs are sroupsd so that they are
entirely different Elags in one presentation.,

EXERCISES ¢ Turpoes 1z to relate the flag te Its country.

Materials
1. A box of cards showing the flags.
2. Reading lebela im the box.
3. A CONTROL chart———showing pictures of the Flags and the nemes of the conntries
which they cepresent arrvanged in alphabetical otder.
4, The wooden stand of flaga.

A. The child lines up the flage and matchkes them with the ploture cards, This
is {ndividual work at the sensorial level, CONTEOL-=-wvisual.

B, The ehild takes the cards and locks for the label of the corresponding country.
He matchesa the label to the card. Individual werk. CONTROL-——the chart.

i, Nomemclaturs: Fart Br The Flag and Its Parts: parallel o6 fact A
Material

1. One flag.

T, A folder with pieture cards and labels.

3, A booklet with picture cards and definitions,

Fregentation

1, Pirst period: detlaration: gFiving I. The patt of the flag vhich supporte the
the nomenclature. flag im called a flagpole; a Elagstaff or

a mast. -
The Ball at the top i3 called & truck. -
The flag itself iz called the field.
The corners are called the cantons.
A Elag iy have cantons of differsnt cdbra
of Lt may hawe stribes,
The halvard is the cord with which it fa
raiaed.
There ares two ends of the Flag: the koist
and the £l¥ ends.

7. Second and third pericd lessona.
3. The corresponding exercises of a nomenclature.
AGE: & = T




THE FLAGS,. . «

II. Flags in Relstion to Grography
EXERCISE &
Material .
l. A map of Europe with flags identifving the countries: no wepds.
2. A series of small loose cardboard flags, the same size as those shown on the map.

The child matches the loose flags to the flags on the maP., A genserial exercise which
helps the child recognize the position of the countries om the map. A preparation
Eor succassive work. CONTROL: wigual,

EXERCISE #2
Material
1. Map ¥, as above, with flags on the countriss,
?. A map of EBurope, Map #2, without the flags, but with the names of the countries
and red dots indiecating the capitale,
3. The seriss of scall flags.

With the help of Map #1, the child places the flags on the countries tow hich they
correspond on Hap #2. As he does S5, he resads the names of the countries, He {g
gradually, then, associating the country with the flag.

Variation: Ssparate the two maps. The cbild tskes ane flag, censults the Map ¥1 for
position and them goes to another table whare he slaces the £lag on the Map #7 country,
m exercise in visval meoory. CONTROL: in the materiasl

EXERCISE #3: A Bgview

Material
1, Map 71 and Map #2.
2. Map M3, from the draver of Hurope, with no words,
3., The zerizs of small flags.

Using the Map #3, the child takes the small flags: and, recognizing it as that of
certain country, lecates the countcy and places the flag. In this case, ke muat
remenher, not only the corrset Flag, but the neaitfion of the COUntry,

CONTEOL: Maps #1 ond #2

EXERCISE #4: Drawing the Flags
MOTE: TIn the cass saterials are imcluded sheets on which are drawvm the contours

of the flags for the children to eolor; and alse frames with which they mayr troce
the contours,

EXERCISE #5: Research: Collecting material on the traditions which zawe birth to
all the Elags.

This is an interesting study bedause f¢ aften sncompagses histerieal
information.

A source of the origins of the flage: Bandiere di totto {1 monds,
Preben Rammik

EXERCISE #6: Dollas of Mfferent Countries
Haterials
1. FPrepare dolle with costumes of typical dress of each country, cardboard fimires
that will fit into cork stands, and on the back of each write the name of the
correaponding commtry,
2, Map #? ——— with the names of the countries,
3. The geriss of small £lags.

Presentation

1. The child places the flage on the ma

2. He then reads the countcvy on the h-:E of each dol) and places it on the corresoonding

countoy,

CONTROL: the name on the back of sach dall

THE FLAGS. . .
THE FLAGS: Im Relatienm to Musical Educatiom

DIRECT AIM: To encourage musical educatiom; to relate the country’s anthem, n=me
and flag,

IRDIRECT AIM: To encourage and foster the coordimation of movement.

Point of Comscicusness: Just as each coumtiry hasz a flag, It also has an anthem,

Material
1. A ealleetion of natisnal anthems on record or tape. . .or the musical text

and score plus a piano or guitar,
2, Flagz in the wooden holder,

WOTE: It would be helpful for this pressntation to learn to play the muitar first.
Aad gn inteeduction ®o the music of 2 country 2ar be awpanded to inclode
the felk music and dance which increases the scope, poszsibilities and enjovment
of this whole series. The flage may serve as a part of this kind of actiwvity
also.

Pregentation: in the susic or fymnaztics room, with plamo or sound equipment.

1, The teacher presents a flag that the ehildren know and plays the anthem: 2
listening exercise, The children stand preferably to emphasize the respectfunl
attituds one takes whem a national anthem iz olawed.

2. EBepeat with a second anthem,
EXERCISE #1: for a few children

The children walk im a line while the teacher plays an anthem, - The first child
to recosnize the country goes to get the flar from the helder and takes it to the
teacher. If the child takes the wroanrs flar, the teacher goes on playing the same anthem
untfl the right flag is presented. If i= is correct, the child then takes the flag
back to the holder, joins the others in the lime and the teacher begins another anthem.

EXERCISE #2: for many children

The children walk in a line, each with a £lag in hand, The teacher plays an
anthem and the child with that country's flag raises it. If the child is mistaken,
the teacher continues to play the same anthem, When the correct flag is raised, she
Foes em to ancther ome. 1

With the repetition of the anthems, we have good sar training sxperisnce,
PTHAL FLAG PRESENTATION: Show the children how to salute the flag, how to fold it,
and waricus other traditioms of your country.

AGE: the activities with the flags begin in casa and continue into the elementary.



LAKD PORMS: The Study of the horizental confimurations of our planet earth.

The study of land forme £8 a5 indirect preparetion For real gecsr
. th
sengorial level and with the nomenclature, The work done lt:l'l:‘t: E g—?ﬁ?ﬁ&:ﬁ't
heurs and continues throush early slementary.

Haterial
1. A piece of plastic cloth.
?s A container of clav: that type of clay which must be worked,
3. A bicket.
4. A pitcher of water.
5. Blue ink or celor peudar.
G. A knife and spoon.
7. Six metal trays, appfoximately B0 cm. X 60 cm,
8. 3 piecea of papere—-smooth surface on ome side amd roush on the other,
each cot sxactly to £it the bottom of the trays,
HOTE: Thiz work dons with the clay recalls the cteation of the carth---it is important
that the child work himaelf in order ts briag ooder and form to the wed clay,
“And God siad, "Lat the waters pmder the hesvens be mathered tossther
in cne placa, and let the dry land aprsar.” and i wng sa. Ged
called the dry land Earth, and the waters that were sathersd EoFsther
he called Seas, And God saw that it was good.™ Gepesiz 1: 9,10
Preacatation
1. Present the clay to the children. Invite them to work it. They will pet
tired, they will get dirty. ZSometizes there will be too mmch water, and
gometines it will he too dry.
But the children work the clay wntll it The earth, at the bepioning was Jost
ig in order, well worked and pliable. like this el ay=e=barren, with mo 1ife.
Clay iz the zubstance whieh most olearly
resinds u8 of earth, It is the earth,
2. PMlace, smooth sidé down, the paper in 2. Now we have pre
thres trays ard B{11 carefully with the e must .l.]npp::nm“r: ;t 11.1::::;
clayy leveling the surface. THENW The watar of oceans and seas {3 not blue
pressnt one tray on the table and an buk we ses it blue becauss it reflects
enpty tray alengaide. Fill that second the sky,
tray with blue water which you have BHowr we have the land ard the waters
prepared in the pitcher, the dry apd the wet,
3. Rapeat the process three times so that thres traves of each i3 prapared, .

BOTE: In order to do this work, the child muse kFave a cettiin skill: he must know

how to mix the clay, how to cut the paper, how to mix the water blue and to
pour it, how to £i11 the trays with clay, It is a good work.

LAMD FOBRME: The {sland and the lake: THE GEOGRAPHY CONTEAST
1. Take a tray of water and one of elay.

2. With a knife, draw a closed curved region,
then gut threugh the clay end paser with

a knife.

3. Take out the part vou have cut and place
it io the water tray, 85 I

&, water from the tray of water imt
mmm. 1aft im the l'i::t-. ¥ 1

5- mt" E -thmt . hi 7
InrthF. “thl“ I;r':u t::‘l{hﬁgﬂdhll
Take and sm f=land,

6. Glva the nemenclatere: This i3 a lake,

This {2 an {aland.

o -!mh gh :11;1:- of paper and place it on the clay im each tray.

g
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TAND PORMS. . .

HOTS: These two ave the first tue lapd forms, The position s that of poaltiwve

gmd pegétive of the sase image. o we have cirele and Its frame twice in reversed
colors. The grey color of the lamd and the blue of the lake are parallzsl to the
black and white: in one relatlicnship on the negative and the reverse of the primt.

In both cassg---the photopreph and the land fores heTe---we have neither added nor
taken anything swsy. ALl that hes changed {3 the position of the land in relatienshis
to the wakar.

The Istimus and the Strald

LAND PORMS: The Peninsula aod the Gulf &

Presentation: the seme

¥OTE: Thesgs first three presentations are pressnted in the children's houss.
LAND FORMS: The Canal {channell: a later presentstion: the same material

This iz presented when the child Is werking with the meograchy nomenclatire,
studying all the aspecta of the earth.

Shewlng the child the fsthmus land
formation, mote that one body of water
is separsted Erem the other. ., .and
wé cafnot erssa from here to hers.

1.

Han, in order to save time and en=tfagy,
eut a strip of thiz land away so that
he can #o from one part of the water
to the other. HBoats amd ships can g9
1iks fish, from one Body of water to
the othar.

.

3. Safil a tiny paper boat alomg the canal

that won cut.

MOTPS: Tt = & commen mistake to confuge land forms with the plastic ¢nnfiﬂ_:rat1-:ml
in later studies. Here we are at the sensorial level. With the plastic reliefs we
presant lamd forms at a sclentific lewel.

Here the land Forma are presented simply, without little trees and houses.
It ia mot a depiction of Teality, but a concept of the land forms fxolated,

DO WOT prepsre the clay and let the children lockp it fa the process
of preparing the clay with their own hands that provides the sxrerience.

DO HOT use plastic cleys and add water; it Is the clay vhereln 1iss the
spirit of the work.
. Do MOT add more land forms now. In riving many detsils we loose the funda-
nental concepts, the real afim of the work,

DO MOT represent the land forms a3 Teality; that t:‘; 1ike the boot of Italy.
The result i3 & gulf shapad like Italy which ls truly terrible.

It is i{mpartant to present the forms in couples: ome bern from the athar,
The form then takes & different name sccording to the guantity of land and water.

This is not a scientific divigion: meither are the definitions which svolwe
im the mext presentation. Hers we want to give only the visual definitioms; mow

we make simple definitions whieh satablifsh the reclprocal position of land sad watér.

Pregentation: Definfitions

1. Ask the c¢hild guedtioh® If oFder €0 for-
sulate definitioms.

Have wonm sver ssen a lake from a boat?
Fhat did it look I1iks?d
What wos around the lake?

Have you sver smnm in a lake?
Wes the water #alEy?
= x EEETF L Fe]

1.

e



LAND FOEMS. . .
Fresentation: The Child"s Definitioms, , .

l. ; formulating the definition, through a 1. .Thea how shall we deseribe a lake 7 :
series of guestionz asked to the child, It ie a fresh hody of watsr surcounded
for a. lake, . by land,

2. Continue, formulating simple definitions . The island £s a bedv of land completely

for: fsland, isthema, strait, gulf. surreunded by water,

The gull f{s an ars of the sea extending
BOTE: These definitions will Be a wis- far inte the land. -
ual deseription of the land farm in The penminsula iz a bedy of land extending
the gimple words of the child's lanmuage, far eut inte the water and is almest
Sefentific definitions are introduced completely sarremded by water,
later, But, bv forming the definitions A strait i3 a nartew bedy #f water cen-
himself, the child gains an understanding nrn:IﬁE twe seas, It Ls sitnated ba=
af the concepts, tween twe pisces of land,

An fethans {= a marrew pertion of land
cennecting twe bedies of land,
ACTIVITYE #l: Cutting the land forms

Material
1. #n envelope marked "For the Land Forms™ vhich eontaine pairs of paper squares,
about 10 em.” in blue and brown cardboard, or blue and brown slick paper.
There should be many pairs of these squnares,

Pregentation |

1. The tescher supecrimposes a blue square on a browm one and ovts a cloged curwsd
Teoion,

2. FPlace the twe gide by side on the mat and exchanre the twe cut-sut parts,
3. Identify the land forms createds islanmd and lake,
&, Bepeat the process For the other two pairs: peninsula and pulf, fsthmus and stralt,

3. The child does the activity. When he has cut and alternated the pieces, he pastes
on paperT the corresponding oairs and writes below on the paner the name of the
land form and his definitiom.

ACTIVITY #?: Locatine the lond forms on the #lohe

Matetrial
1. The zix travs of the elay land Forme.
2. Globs #2,

Fresentation

L, The chiid conalders one of the land forms in the trays and then looks for that
land form on the globe., Ea.: He locks carefully at the {sland which he has
mads, and then searches for fslands on the globe. On this gFlobe of hluwe and wvhite,
the land forms are narticularly wisible in an iselated zenze,

2: He reprats hia inveatigation for each of the six Forms.
HOTE: Im order f£or the child to be able to Find these land forms, he must hawe ynderstood

the poncapts because he will mot, of couvrse, fimd the exact shapes that he has made,
fe iz locking for the representatiom of the concept,

e



LAND FORMS: Mosmsanclasturs -

Hateriagls

1. Folders with picture cards of the six land forms, showm in contrasting blue

and brewm as pafrz of opposites,

2, Three snvelopes with the definitions of the land forms:

a) The complete definitions

b) The same definitions, but on a card from which the subject has been cut.
The subjects are grouped as a separate geries of labalsz,

e) The sams definitions cut into parts.
NOTE: Im thig enwelope are all the pieces cut of the six defined

m land formas. Each one is cut ints four pisses which means

4 piecege=——and that fs quite a few, To Facflitate the crild's
—'2] work, each piece is of an irregular shape. . .and all the
C——3] definitions are cut in the same way. 90, . .the child cam

and the second part by the way it fits to the First,

3. A bocklet with the pietures on the leFt side, the zubject and definitions on

—y— fdentify the first section of the definition hy its shape, ‘

the right.

B. The wall chart of land formg——wsach labeled below,

Presentation: Fart A (presentation similar to that of the simple nomenclatures)

1.

2.

3.

b,

The teacher displays the picture cards and asks for the name of ench, Restate
thoge names which the childrem do nat remember,

Then mix the cards around so that they 2. Show me the isthmus.

are MO LONGER SHOWN IN PAIRS. . .and give Which land fors is this?
the second and third pericd lessons,

Distribute the labels and the child matches them to the cards,

He controls his work with the WALL CHART,

Fregentatisn: Part B

1.,

2.

AGE:

The child lays the picture cards out,

Be takes the first envelope (whole definitions). Ha reads the definitions and
matches it with the picture ecards,
CONTROL: the booklet.

THEN

He takes envelope #2 (definitions without the subject). He rezds the definition,
then finds the subdect label whieh it indicates, sutas them together and oatches
the whole definition to the picture card.,

QOMTROL:  the booklet

FINALLY

He takes emveleope #3, Because of the difficulty of so many pleces of these six
cut=up definitions, he arranges the nisces in piles of the same shape,. Thus

he haz the beminnings of all the defimftions together, &te. He besins with

the first part om which the subject iz written with read and reconstrocts the
definition from the pleces, Finally he reads that definition "The lake is a
body of fresh water completsly surrounded by land,™ and matches it tasether
with the picture card,

CONTROL: the booklet

Eirst elementary (6)

LARD PORMS3: Second Lewvel: Giving specifie names to land forms of the earth

Material

1. Two series of world maps, & in each series. Measurecents of these maps fg
approximately 28 cm, X 30 cm. Printed on white paper with Black sutline
drawings of the world.

a) First series includes a map for esch of the six land forms: on sach
one of the land forms iz shaded in red.

b) Second aeries includes a paired map for one of the first six: het
o these maps, besides the shading in red of one of the land forms,
there is given the geographical name which corresponds for that form,

2. A geries of reading labels in six snvelopes, one for cach land ferm.

The labels identify those forms named on each of the six worded maps.

Frezentacion

l. Fresent one of the maps with the geosrarhi- 1. The gulfs in the world hawve differsnt
eal names. The child reads the names he names.
digscovers,

2. Then the child takes the blank map with only the land form shaded and he takes the
cortesponding series of reading labels, He matches thoze labels om the blank
Wmal,

3. CONTROL: the first map. Also a help as he is learning the names,
AGE: 7 - B
CLASSIFIED ROMENCLATIRE

INTRODICT ION

The main aim of the land forms work was to rive & swmsorial impression of the funda-
mental land forms. Simple forms were used to conver the concepts. But we knew that
the concepts afe limited and innaccurate seisntifically: they are ofFanized in arbitrary
pairs, and defined in very simple words.

e moat now expand the knowledge of cur earth. It is not enough to “mnow the phenomena:
we must know the horizontal as well as the vertical aspects of the ecarth's g=ography. So
we can say that the Classified Homenclature constitutes a third level of studv of the
land forms:

Pirst Level - a sensorial experience, the land forms seen as if from an afirplane

Second Level - giving the apecific name to each of the forms and showing their
varfouns locations on the earth.

Third Level - all the aszpects of the earth and their subdivisions. From a scientific
point of view, putting sach form inte a corresnonding chapter and
giving seientific definitiom=m.

The organization of the clasaified nomenclature is similar to that of geometry. We
must remember that, as in geometry, this mmst not be an abstract experisnce, unrelated
to reality; but must, instead, be a result of an sctivity: the graphiec cepresentatiom
of practical experiences, the result of activities and explorations of the snvironment.

The nomencl atures are necessary for the child as a help for classifving his experiences.
They provide a key so that he can classify, not in a mechanical, passive way; but in am
active one,

The seography nomenclature iz used by children of two differsnt ave groups: thosse
from 3 to 71; and those from 73 to 93, There are, therefore, twe different levels
of presentations. Both present~tions are constituted by the presentation of the concept

and the definitions. But in the first grovp the concepta are limited in mmber; for
the second preup, begides the fundamental concepts, more ALFFisult ones are added,

The definitions for the first group are written in gimple words, in familiar lanmuage,
a definition that the child can use to deseribe what he sees, The definitions for the
second group are as scientific as possible; they utilfze technical lanmuage, more
appropriate words. The definitions are not only descriptiwe, but they include the
phenomana which has caused them,
Bxample: OGroup #1: Mountain range: When some mountains have the same base
and form an isslated group, they form a mowntain range.



CLASSIFIRD NOMEXCLATTRE. .
Imtredoetion, . .

Greup Fr: Mountain range: The Lfsolated fFroup of msowntaing wvhich kawe the
same base take the name of mommtain range: and ars eonstituted
by that magsive group of recks foroed by the upheswal of rocks
which are of a differsnt kind tham those sarrommding land.

General Plan of the Nomepelature

The [irst division of the momenclature fs astronomic geography: a study of the
tarth on which we 1ive as a planet. The other divisions of the nemenclature are
aspacte of the physical geogrpahy of the earth: the morphology of the sarth. It stndies
:‘-}ellahd and water; bot it does not discuss climate nor gecgraphy in relation to

iolony.

It is divided into six main chapters:

I. The Eacth
II, The surface of the earth.
IIl. Horizontal confimurations,
I¥V. Vertical confipurations,
¥. The bydrosphers,
VI. Ges-dynmmics.

The organizatlon besins with the pemeral overview and proceeds to the detafis.
Within each chapter the ssme process of peneral to detafl is then repeated internally.
For instance, mountain raliefs are reviewed: then follbws the 4i7ferent kinds of r'I-EFH,
the vacrts of the reliefs, the perticalsrs of esch relfsf,

These aix chapters sre organized inte fifteen series, each marked with a letter of
the alphabet and each of these Fiftoen series iz composed of :

a) the falder of pleturs eards and labele and two series aof definitions

B) the booklet {(twn booklets, one for sach sroup: the simpler definitions
ineluded for the first sroups work amd the more detailed
definitions for the second group)

e} the wall charts,

Presentation: The Pattern for the Present:tien of the Gearraphy Nemenclsturs

IV, Vertieal cenfiguratisnd, F. The Parts «f = Meuntain
Material

1. Clay (er plasticens)

2. A plasticz cleth, fer cevering the tabls,

3. GSmall piece of beard, or hesvy cardbeard,

4. Tesls needed te work with clay,

5. A eardbsard weasuring strip, marked off in centimeters, and graded frem

0 ——- Sea Lewel te 2,000 meters abeve sea level. Each divisien represents
100 meters,

6., Classified memenclature materials belenging te this tar,
7. Slips of paper. K7
B. Maps of tepeyraphy: A map sheving the cenfiguratiem of the surface by means of
centeur lines drawm at Tegular levels of elevatfen. The conteur line fs that
imaginary line cemmecting pefots en the land surface that have the some slavatiens.
BOTZE: Infermation ot such maps is sbtainsd thrsugh: Infermatism CFrics
1.8, Geslegical Sgrvey
Washimgten, D.C., 20242
This sffies may previde seme sctual maps, but specifically cam inferm yeu
of your lseal murvey office where there are tepegraphical maps available,
inclodine ane such map of your sm laczle.
P, HMevapaper, rlus.

Fresentation fer the Pirst Lewel (3} - 71): Greup Presentatiem

1. With the childrem, censtruet the clay memuntain, sne with #h Meld
the piece of heawy cardbsard sr bsard ss that ;he -mui:‘:-n h.?.;n:i.. o

Z. With the cardbsard rule, measure the 2. Let"s mes heow tall this meomtoim is.
memmtain, 1,200 meters high-——-that i3 very high!!
This is definitely a weuntaim fer it
1% much were tham 70U meters high.

IF if were less than 700 msts
aet ldentifv it as a -n::il:h o

CLASSIFIED BOMENCLATIRE. . .
Pressntatien. . .

3, Write "meumtain” en a alip of paper amd
place it af the meuntain.

L, Tdentify each part of the mountain in B, Lat*s: gea what the parts «f the
canvsrastion wirh the children, smd meuntain are.
1gb=1 ezch part named witk & slip en This pert where the land starts te
ubich the name s written. rise is called the base ar foot of

the mammtain.
It is the feet beeaum= it iz the part
on which the memntein rests.
The hirheat part «f the mauntain is
called The tap,.
Where are the sidez of weur bedy?
The weuntain alse hasn sides, salled
slapes.
We cam place sar laksl en any eme =f
many sides becanss the seuntain has
WATY.
When I talk abeunt the sppesite sides
E"""‘“"“f"’"’" of 3 meumtain, I ¢all them the facea
of the wountain, The cight face and
tha lafe Fase,
The "left" and "right™ depends en whers
we ate standing,

5. Remsve the labe]l glips snd the child tries te match them sgoin te the cerTect pacts.

G, SGecend amd thicd peried lesaen,

7. The ehild takes the pleture cavds frem the felder and disolays the= en the mat,
BOTE: the firat card {s a phategrach of & meumtain. The rest of the cards shew
snly the meuntain centeur with the part fdemtified im red.

8. The child matches the reading labels te the picturs cards,

ROTE: This werk {3 mare diffilcuit than the matehing dens with the threc—dimensienal
mauntain uassd befare.

9, CONTRDL: Wall Cmart

ACTIVITIES: The child makes a ¢lay weuntain. Then he drews a meuntain in the shaps
of the sene he has made amd marks the different parta in red.

THEN

10. FPresent the definitiens, First erganiz- 10, “hat de yveu think meuntains are made
ed, as with the land ferms, by the chil- oE7?

dren themselves with the help »f the Are they semething flat or desa a
teacher's guestiens. Thus the definitiem masuntain rise wp?
is fermed simnly in their swm werds. e say that it is a celief,

Is it small e Big? Hew bir woat it
ke te be a meuntain?
~ Is it flat sz tilted?
De you get tired when yeu climb a
meuntain?
Ha can say that: A meuntain iz & high
relisf with stesp sides. That the base
is the part whers the ground starts
5 “iﬁ“" te rise, That the slepe s the late-
“?._ ‘Lﬁ_ ral surfsce of the meuntain. That the
tep iz the hirhest seint, Aad that
the faces are the appeaite sides of
the meuntain.

11. Presemt the memenclature definitiens: the child matches them with the picturs cards,
12, CONTEOL: besklet




|

¥

CLASSIFIED NOMENCLATIRE, . . Gesqgraphy Claszsified Nomenclalure i

Presentatisn: First Lawvel

ST

Chapter TI. Tha Zarth
ACTIVITIES: #l: The child makes drawing «f sach pacrt and then writes its definitien A

.E A.+l. The Earth on which wa live a. Earth
in his swm words. | +2. The parts of the Zarth a. atmosphere
#2: Field trips se that the children may explere what they have studied. | b. lithospece
MOTE: And se be realizes that the sides of a meuntain sxist in : c. hydrosphere :
reality; the sxpleratien of the envirenment becewes a : d. barysphere
csnscisus ene, [ { +3. The surface of the globw a. land and water
HOTE: The activities are mere interssting when the child knows several land ferms and | 5. 1. The strata of the atmosphere a. troposphere
the gesgraphical terms. He i3 able te represent them tegether in clay and them . i b. stratosphere
he can ge sutdesrs and discever them tesether. E c. ionospere
i d, exosphere
Presentatien: Secend Lewel (7% - $1) : 2. Farts of the barysphare a. mantle
: b. core
The material is the same. Chaptar II. The surface of the Earth
i Co+l. The parts of the lithosphere +a. continents
l. With the censtructed clay meuntain, re- b. parts of the world
Peat the nemenclature that the child al- { +c. izland
Eeady knswva gnd Teview the definitiens, i +2, Types of izslands and their 8, continental island
i grouplags b, oceanls 1szland
Z. Intreduce new nemenclature---additisnal 2. This part of the memntain which fs +C. reef
parti—=givinr the nemenclature and label- aften shaped like o cone at the tep is ; d. emersing bank
ing these narts with slips of paper, called the sussit. - e. group of islands
The highest, highest peint is called +f. archigelage
the eulminsting peint, } Chapter III. Horizontal confliguration
When the tep is wery peinted, it gets D.+l. The coast and lts Lypes a. coagt-line
the nems peak, B, low Soast
When the weuntsin tep im farmwed of . Nigh coast
several peinte, it is g crese, ‘ de irreguiar cozRst
S T oy iec ' e. refular coast :
: 2. Types of low coagts a. low izreqular coast=line
3. low reqular cocast-line
c. low sandy copst-line
euest d. low stony coast=1line
3. Types of high coasts 2. high irregular coast-line
; b, high regular coast-1ines
3. Take frem the nemenclature felder the picture cards +4. Types of irreular coast-lines +a. peninsula
with which the child is faniliar and the new seas. and display all of them, these of ezargence +b. promontory
ROTE: M‘thi it is hql'ph‘ e hawve e geries {F the material will be wasd Cw ':a:f{'
simul tanssusly by beth levels, Or the additienal materisl can be sdded i d. point
when the secend level iz presented. 2 sSpit
" +f. isthmis
5. The child matches the labels te the pictures, CONTROLS with the wall chact, 5. Types of peninsulas .:_:: ;_:;;;Eji:laa
S. Fresent the definitiens: review the definitiens ] +B. Types of frreqular coast—lines +aa. GQULE
befere, rimple definitions fer the new parts. i S o s of submergoence b E jord
i ce bBBY
. 'Hlin ‘1."1"," the P.I.Etul."t ¢“‘!‘I then present the nesenclaturs definitisn ) = L= Eﬂ"-':n" G
ROTE: ﬁ :::.l:u;m.lriu the same werds here as he used im his ewn Iu!.';;ﬂ:i.- @. E:;fsi-dnd jetty
» v ana . ha ~ +5 nannet
el et 1mlﬂ-' will pass mere sasily frem the simple te the +g. strait
h. artificial canal
ACTIVITIES: #1: The child makes dragi 1. lagoon
e ngs &f the new parts and writes the definitiens Chapter IV. ".Fr:;'ticla configuratisns e
#¥: Field trips: explering the real thimg. Eea+l. Relief forms +4. Ppladn
#3: With the help of the teacher, the child censtructs clay meuntains +he ?.?1:1.?-51:1
based em the tepegra I Te i
on phy map. de this, he wust first i{selate +d. valley
a sectisn of the map and then draw a largs meale map of that srea Y 3 T i '
in sectiens 1f {t is helpful fer the laryge zize i b e 1l
WOTE: Onm the l'PlErlrhz -lz of weuntains, Lf :l-u- lines ate widely e S e e .E‘ blaée i
geparated, it indicates 1 11 trpdie = . ! «b. slopt
aiabarn Tachfos. es leas altitude; many linss sorgest i L SR
Then, using his scale, the child cengtrucets the surface I s, TOp
: v in clay o
esnsidering the varieus hefshts of the meun " e. culminating point
characteristics of the nn_-['::t..i_.,:_* Crite. mnd-the sthax £. pank
Qe Crast
+h. face: right & left




3. Types of mountain chains and

I.+l. Some types af valloys aﬁd their

their parcts

Hl"li TFP’ES I:rf Plaiﬂa

parts

- Chapter V. Hydrospherc

Fatla

L B

2.

Liat+la

The parts of the hydrosphere

Types of seas
Types of glaciers

Parts of a glaciasr

Parts of an alpine glacier

Types of crevasses

¥oraine and types of meraine

Watcr courses

channel”

'cr%:t uf a chain

watershad
divide
orographlc axis
longitudinal valley
pass

saddle

col

primary chaln
sacondary cha_in
spur

escarpment
range
orographic knot
lowland
highland

cise y
flatland
Eehleland
plateau
civer valley
glacial walley
CANYON

rale

valley head
walls or sides
floor or bhottom
mouth

gozde

pratipice
ravine

DCERT
son

glaciear

water course

pocled water

open sea

adiacent sea

inland sea

interinsular sea

alpine or valley glacier
Piedmont glacier
continental glaciac
lceborg

tongue of the glacier
faca

mouth

. Crevassa

sSCrac

collective bhasin
ablatory basin
marginal
toansvarsal
loengitudinal
radial

moraine

frontal moralnc
lateral moraine
terminal morailne
strzam

Torcent

river -

- e

M. %;, Thﬁ parta af ‘the course of
a river

i Typ&s of river mouth

+3. The river basin and its parts

H. 1. Types of poolad-wateor

2+ Types of lakes

!E“hyﬂﬂﬁﬂu:ﬂl:: iklji-milﬁﬂmiqﬁxadbd_,
" 0.+l. The volcano and its parts

+2. Kinds of walcanoes

+3. Phases of a volcano

+4. Volcano products

R F -

A

+3. Pseudovolcanic phenomena

*bl
+d.

. mouth or outlet

upper

lower

ranids

cascade

cataract

meander

simple

delta

birzd's foot delta
estuary

river basin
affluent
subtributarcy
tributarcy
confluence

lake

trinutaries

pool or pond
SWamp

seepage lake
crater lake
ox=bDow lake
valcano

o

cratar

conduit

cenker

active

dermant

exkinct!
underwatar
eruptions .
explosions
dejections
emanations
extinction

magma

lava, =scoria,'bombs
lapilli, sand, cinders
pumice

smoke. gas, vaDor
pine, wreath
solfatora z
mofette

mud—poit
mud=-wolcano
Fumarcle
boraciferous fUmarale
OEVEET

thermal spring

stufa

founktain



. : LO_STUDIO DELLA GROGRAFIA
| { ) THE STUDY OF GEOGRAFEY
|
FUNCTIONAL GEOGRAFHY: Impressfienistic Charts RepCesenting the Phenemsna : i Materiale:— Serie 41 n. 58 carte di geografis astronomica, geologia,
Material geografia fisica ed antropica.

Accerding te the Msnteaseri mathedelofy, the land ferms are firat presented. The
child realizes that these ferms de net sxiae separately, wer are they still; but that
they are g result of certainm phenemena, Thas we wust new give him the whals pieturs:

Le 58 carte sono organizzate in due serde:
ia serie: “Formazione della Terrse ed 'insclaziope'" -

the sarth as a whele and hew it functiens as a whele. The child am dal n. 15._3-1 n. 26a;
farmatlon eof the rarth threurh the fahle, New we use againm tha?ﬁfar::f.:hﬁ;hu:: | 2a perier "Il lavorc dell'aria e dell'acqua" =
used with the tale; and we add mere charts, cempleting the cencepts and siving the dal p. 1 2l n. 30.
details of the Fermation of the earth. - Se¢t of 58 charts of mstronomic geography, £e0logy,
| s and anthropic geogra .

The charts are a key which epen the deer of the imarinztive pewer of the ehild, 3 - yhgi ;13 charts mpwggmaaﬁpﬁtu two series:
They are called “ispressisnistic™ becanse threugh them we give a specific impressien : " Porma Barth and * olation'® =
t® the child. W& are glvimg the idea of the phenomena threusk a simole pletors ar st serless: tlon of the . e
symbel. By “impressien™ we mean “"learming based en instinct rather than reassning.”™ from nos. 1a to 23a;
Threugh the symbels er the celers, we strike the child's imaginatien. Fer example, | 2nd series: "The work of air and water® =
in erder for him te visnmalisze the carth's celdness in the night witheut the sum's light, from nos. 1 to 30.
we can pieture fer him & pesr child whe i3 celd because thers {3 no heat, The first ' :
iz & large concept; the gecond a very real and cless sne, | == Sarie di una cinquantina di eeperimeni ir forma di comando.

Essi oono organizeati in dus gruppis

"B6 CRutis ste srprmised frem Che guoesal ty the derall. Ty Wt in aiel'the- 19 gruppo: Comandi-eaperimenti su "La Storia della Terra®;

pEychaleoxical mnesds of the ehild. Their peimt of referescs fs the needs of man bessnas

: i 29 gruppo: Cemandi-esperimenti di "Geografia®.
we are talking absut the sarth en which WE liwe. In the same waw, in eur histerical !
study of heusing, we include the child's ewn hemse, which s his peint ef reference. - Series of about fifthy experiments in forms of commanda.

| They are organized in two groups:
1ﬁth the geegraphy charts, we study the earth in relatien te the universe and the 1at group: Commands-sxperiments on "History of the Earth";

g#lar system. Then the earth in relatien te selar energy. Then the wmovemants &f the - ariments on "Geo
earth. Finally, the phenemena which medify the surface of the earth: afr, water, 2nd group: Commands-exparime graphy".
FAs: ARl Khemn pie N LS TS CeNeaqreRan. AR wok 1 Lvee. -- Materigle vario: per presentasioni ed esercisi,

& - Varicus material: for presentations and exercises.
REnizatien of the charts dees net fellew traditienal linss. The
main differences. The difficulties are discussed sne .tll tf_n,“;'-r e::::;l:“_m T T T T T e S e R A

take the carth as if it were atill, then we take ene meavemen
t, then the s :
Alse we have chesen snly that inferzatimn, thess things, which the child ;E;::: XTE SCHEMA RERT I A BN BN

tations
The charts are presented & children frem 8§ - 11 (third {Eﬂhﬂﬂi af presan }

are 58 charts erganized in twe greups:
Pirst series: la = 28a: Fearmatien of the Earth ond Inselatien g

= fifth grades), Thers

Secend series: 1 = 30: Werk ef the Earth and the Water °  n® d'ordine nel . Titolo del capitolo o del certellone o sog- n® della
la presentazio= | getto dell'esparimento serie del
ne del cartello | = Title of chapters, charts, and experiments | cartelleo-
ne o dell'espe= ne o dsl-
rimenteo 1'espari—
- grdar of pre-— o manto
sentation of = no. of
the chart or the chart
axperiment or exper=

eaeer hatial i Sorih o) | Ament . =
I. UFIVERSO~SISTEML SOLARE-TEHRA
- E SOLAR SYS TH -
1°® espearimento = Forza d'attaraszione : Al
k5 Force of attraction
~ 2% esp. - Porze centrifuga e centripeta A2

Centrifugal and Centripetal forcas




Ii;“'dqp.

4% gop.

" " 5% esp.
. 67 wap.
T? wsp.

8% gap.

1% cartell one

" p——

y| o Sar .
9% gap.

10° esp,

B S S
e o bt ———

4° oart.

———

11% esp.
5° cart.
12° esp.
13® eap.
14% eap.

69 carg,

< 159 eap.
16® asp.

179 eap.

L EEETT T
= 1

 Porza di gravith

Forze d'inerzia
Force of inoartia

Forza d'inerzia
Foroe of ioertia

Forga A'inarszia
Foroce of inertia

Fargs d'inerzia
Force of inertia

Forze di gravith : i
Porce of gravity 1

Poroe of gravity

Rapporto volumetrico Sole=Terra

(Quanto & piccola la Terru!)

Relation between the volumea of the oun
and the Earth

(How amall the Earth ial)

La Terra nol Sistema Solare
The Earih in the soler system

L'aria calde sala
Hot alr rises

Ltaria calda sale |
¥Warm sir goes up |

Iniziec del procosso di raffreddesento
(Ia danza coemica)
The beginning of the cooling process
(The cosmic dance)

Yulcanaaimo
Volcandam

Vulcanesimo i
Velcanlia=m i

MMlurio ¢ raffreddasonto
Cooling apd the filling of the oceans

Erosiane
Erosion

Estensione
Extention

Lfaria oocoupa epazio
ALy octupies space

Costituzione gecochimicn della Terra
(Di che cosa & fatta la Terxa)
Feochindoal sonstitution of the Earth
(From what the Earth is mede?)

Peazo specifico
Specific waight

Pego apecifico
Specific welght

Gtratificazione delle rocce: Pormazione
di un bacino & sedimento
Stratification of rocks: Formation of a baain

‘b gedimantation s i koo,

A3b

Aje

Ald

Adm

Adb

ia

Za

ASa

AGb

iz

AS

AT

AbD

1%

A%a

AT

ATD

o

18¢ eap,
19° aap.

0% eap.

22% aBp,
23 esp.

9¢ cart.

109 cart.

e EEE&

247 obp.

129 part.

25% asD,.
26? eap.

132 cart.

- Formasione dalle montagne
Fordption of the meuntain

- Pratture della crosta terrestre
"Froacture” of the earth's cruat

= Stratificazione delle roccce: Logoramen—
to del sedimenti stratificati
Stratification of rocks: The wearing away
of stratified sediments

- S e R e N OEE OEE OEE BN B ES SS eE mr T Wr O mE O mE O ER mm Em

I1. L'ENEROIA SOLARE E LA TERRA
S0LAR EMELGGY AND THE EARTH
= mZpergia solare assorbite dalla Terra
Jolar energy absorbed by the Earth

= Energia solare
Splar enar
- Se la Terra non ructasse

(Fucco e gelo)
If the Barth did not rotate
{Fire and ice)

= T1lupinarione della Terte
Nivminsetion of the Earth

= Haggi perpendicolari e obligui
The perpendiecular and the oblique rays

= Haggi perpendicolari & obligui: mede
mmero di raggl copre aree differentil
Perpendicular and oblique rays: same
mmber of rays cover areas of different
gizes

= Roggi perpendicoleri e obliqui: differen—
te mumero di raggi copre uns medesima
area
Perperdicular and oblique rays: differept
mumbers of raye cover the same araes

= Differsnzge nells distanza Sole-~Terra
Ihe differences in the distence from the
sun to the EBarth

= INluninazione dell'eguatore e dei poli -
I1lumination of the equator ard the poles

= Differente dispersione di energic asclare
nell 'sttraveraara 1'atnosfera
The different dispersion of solar energy
aroseing the atmosphere

- Buoni e cattivi conduttori del calore
Bad and good conductors of heat

- Bucni e cattivi conduttori del cslore
Good and bad conductorz of heat

= atmpafers come cettiva conduttrice del
calore

The atmosphere as a poor conductor of haatt

LT

Al

AlZ

A13

Ta

Al4
Ba

A15

A6

11a

12a

1i=a

A17

14a

AiBa

A18b

15a



149 cart,

—

17* cart.

27° sap.

agarcizio

‘180

cart.

egercizio

1g0
-ge

209

29°
21°
30°

d29

cart,
esp.

cart.

88D,

cart.

28D

cart.

agarcizio

= Irradiazione
{La restituzione dal calora)
The return of abeorbed onergy by the esrth
{Tha giving back of heat)

= Calore trottenato
The retained hapt

= Calora dizperso
Tha dispersed heat

T W O O O O R R R RS R s R emm m mr o mm mm omm o omm,

III. MOVIMERTI DELLA TEARA E RELATIVE OOF-
SEGUENZE

THE MOVEMENTS OF THE EARTH AND THEIR
CORSEQUEND

| = Rotazione e sua congeguensza

ki i —— e mm m kR EE

(D & notta)
The consaquencea of rotation
{Day and night)

= T4 & notte
Wight apd day

= fartelletta con disco ruotante
The folder with the rotating disc

= Variazioni 4i temperatura irn relazione al=
la rotazionae
(Qual & 1'ora pih calda del giorno)

The variation of temperature on the Earthia

gurface in relation to rotation
(¥hich hour of the day is hottest?)

= Fusi ograri
Time zoneeg

= Inclinazione dell'asse terrostre
The inelination of the Barth's axis

= 0bliquitd dell'asse terreatre
Obliqulty of the polar axise

= Riwvoluzions = Hua Cconzagienzas atagianif
globi .
(Le stagioni) A
Hevolution of the Earth and the resulting
seasona (with globes)
(The seasons)

= Delimitazione dei paralleli immaginari
Harking off the imaginary parallels

- Stagioni (carta)
The aseasons on the map

= Lg atagioni
The seasons

- Zorns astronomiche
Astronomic Zonas

= La carta-incaetro delle zons terreatrd
per lo siudic delle atagioni
Thna ochart with the inset foar the seasons

aAl9

10=

1ea

A20

15a

1Ta

A22

18a

2

3% gart.

24° part.

-

25

5° cart.

2 gart.

27° eart.

28% . cart,

31° asps.

2% gEp.

332 esp.

259 ocart.

30° cart.

3

19 cart,

32° cart.

33° cart.

34° aap,

34° cart.

3

9% cart.

Solgtizio d'eatate
Tha susmar solstice

Solatizio d'inmverno
The winter molatica

Bouinozi (vedl anche: "Wentl e loro dire—
zlone agli eguinoziv)

The eguinoxes (=ee also: "Winds and their 1

direction during the aquinoxes")

Zona torrida: ambiente
Torrid zone: the emrirorment

Zone Saaperate: amblento
Temperate zones: the environment

Zopa glaciale: ambiente
Prigid zone: the amviromment

e TR ae-— SRS N — S TR R R T I B RO B B B

IV. L'ATMOSPFERA E I SU0I FENOHENL
THOSDHERE 5 FHEROMWENA

Frossicne dell'aria
.ﬁ.ir—preaaun

Preasiona dall'aria
AMr=-prasmire

Fressione dell'aria
ALP=-Drassurs

Vanti:z percha =i formanc
Winds: why they form?

Venti; schaema della lore formasione
Winda: seheme of their formation

Grandi sistemi 4l wventi regolari & Zoné
di alta & bassa presaione
Big ayotems of reguler winds and zones
of high and low pressure

Ventilocalit brescsh 41 mare
Locel winda: the sea breeze

Venti loceli: bresze di terra
TLocel winds: the lard breeZe

Ta diversith del raffreddomente dipende
dalle aualith dslle gostan=a

The rapldity of cooling depends on the
nature of the body

Venti e lorc direzions agli equinosi(vedi
anche: "Eguinozi®)

¥Winde apd thelr direction duvring the
eguinoxes (see alse: "Eguinoxes")

Venti & distribugione delles precipitazioni
durante 1'estete boreala

Winde and the distribtation of precipltations
during the summer in the northern hemisphere

Yentl e distribuzione delle precipitazioni
durante 1l'estate sustrale
Finds and the distribution of precipitetions

_during the summer in the southern hemisphere

g
A2
A2
Z2da
25a

26a

28a

AZS



THE THMPRESSTONISTIC CHARTS. . .

Tasether with the preszentatisn of the charts, a secend ssrisz of sxparimsmts is
ghewmn, The experiments for the firat lewvel, frem hereferth dealsmated as I, will be
presented during the children's heuse work; and then repeated in the early elementary
work, The secend leval experiments, II, are again writtem sn cards which state Sabject,
Material, Cemmand, and the question "What de yeu ehaervei™ There is a aecend series of
cards thet correspand te the experiments and act a3 centrel, en which is written the

statemsnt. When the child has dens his ewm werk, he uzes this card te cempare his

conclusions.

The teachsr presents the experiments; the child then repeats the experiment later,
The experiments presemted for the elementary child are presented frem o mere scientific,
technical peint ef view. We must peint eut that seme substances are dangereus, that the
work takes sreat carej and ve must, as the teacher, be present at all times te centrel

the watk,

With the charts, tees, we preceed te a mere scientific level with the elementary child,
aftar we nate and ehasrwe with him the {mpressien that he sess. And 38 sur pCesentation
of the impressienistic charts includes beth the senserial aspect and the rechnical.

INTRODOCTION OF THE CHARTS TO THE CHILD

Befors us we have many charts, You &lready ‘mew seme of them, but seme you have
never seen. You have heard the werd "georraphy™ buot yeu may met knew it means “to
write shout the earth.” Think of all the things we can say about the sarth. With thess
charts, we will learn more abeut the earth on which we live, Het just abeut the external
part and of what it is cempeged, but alse sbeut the internal part. We want te koo e
the sarth meves and what ether plansts are areunmd {t. We want te knew all the phenemena

that sceur areund omr earth,

Thers was & time when the sarth Jid net exist, Then it was Fermed. First it was
like = baby; as it grew slder, it changed. &nd it always chenges. It will change and
change, grew old and die. Fertunately, its life-span is very very lonf---such lenger
than surs, DBy studyine it, we'll discever how clesely we are united te it. We will
feal preud that we aTe men and we will try met te rain eur sarth,

THE TNIVERSE, THE S0LAR SYSTEM, THE EAETH

Remember the tale "Ged Witheot Handa?™™ At the besioning there was Infinite darkness,
And in that darkness milliens of particles fleated. (Experiment I: 1: eold and freezing)
Hany af thess particles wers attrected, sne te the ether; they formed the galexies which
seem to us like hore maszes of light. Seme of these particles attracted mere pacticles. .
and they got tegether and formed the stars, HNew let"s zee If this plece of paper

behaves as the stacs did:
Sxperiment II: 1: The ferce of attractism (NOTE: don't put the
pleces mear the sides of the basin., Be sure te tear, net cut, the
picces, We are demenstrating cobesiom.)

In this way the stars were barm. Our sun fs a star, and it is part ef eur galaxy,
the Milky Way. If we ses the sty on a clear might, we ses a light that lecks like duat,
ot it is, In feet, » syriad of stars.

The Milky Way has & spiral shape. In the Milky Way, like ether galsxies, planets and
stars fleat snd move, (Bxperiment I: 2: Fermatien of a Star)

All the celestial bedies are suspended, Thev de net crash ene ints the sther. There
are twe special ferces which attract and repel bodies. simultanesusly. Thus the bedies

are maintained in equillibriom. . .snd they den't fall,
Rxperimemt IT: 2: Centrifugal and centripetal ferce. (HOTE: §f
we have such a bedy fm circular metien, the hand is the centripetal
ferce and the speed i3 the centrifugal ferce. When the hand lets
g8, thers iz ne lenger the centripetal ferce; the bady dess net cen-
timne in the eirele, but will escaps threush the tangent.)
A1l bediez in the umiverse meve; they are net still, The universe iz dynsmie, net
statie, The movements are contrelled by certaim lawa, The lows maintain harmemy and

erder im the wmiverss. One &f the phyaical lawe is ths Law of Inertia. It was diaceversd

THE UNIVERSE, THE SOLAR SYSTEM, THE EARTH, . .

by Lesnards Da Vinei five centuries
age. It explains that all bedies (matte
::::n:r::rxlttmezftc:i : l‘:-n.iu still, (Newton's First Law of Hit::u: l‘i ;:ity
: St er, already 1o motien, remains in wniferm meti ith
speed in a straight 1ine, unless it iz acted en by an wnbalanced ::r.:r:n:;:::n;
e thh_gggt;;tmlin I::ﬁhi::: 3e, 3d: PFerce of Inertig ¥
Timen t 11 4
we alse shewed the law af fravity, Ee Y Ameeted O Yo% dnartie ek
Mrh&nt II: Ha, Wb: Parce of Cravis {Simil = 1
.l don't repeat them again hers) : BRI SRR N )
n we rolled the ball in eur experiment. it s
¥ topped because of the resista of
::::::H:::‘tﬁi-:““ it uuiin n;nta.n:t with the fleer. But if sur flesr mr: p-nﬁ::tly
& were né air melecules te slew it dewm, it wevld #e en indefinitel
E:nb':;-li::ppﬂtt:: 'bﬂl.litzf;;iamﬂ we could drep t‘:u balleecar if wa -ﬂw;: t:=:|:r
—_——3 e apeed o H km, per heur;.it would net fall: it 14
::: E:ul;.;rln_:-htfu ]:che #arth. That is the spesd ﬂlil-ﬁi Tezcape gpesd, " AHI!H;E I ;f::p.
1 T LA e { )
e { en the sscaping spesd and the srbital speed, the ball (bedy) gees
What is the vniverss made of7? OF BTAT i
. EY abd matter, Matter is made of
;:'bur_amu. The mumber of substances which ferm matter is infinite, mh;tzﬁx?:lu
tha‘m simple or cemreund; simple when thev cafinet be divided and com when
= ¥ t:-ﬁ be“‘brihn apart inte simple substances, Simple substances can alse be called
ements, ¢ elements are made of melecules and the molecules are made of atems,
< There wers, at ene tine, suly 92 elements; now there are 103. The slesents form all
the {_ﬁmﬂ beadies. In faet, they can be cembined in infints ways te give an infinite
:Ilthl T competmd substances, We ean cempare the slements te the alvhabet; with a Few
mitu‘ﬁf:::n :tr? many mh_;‘:-tmn-:u: with a few letters, we can ferm many werds,
elements comhine, th - abserTh § buk snerey snclesed
in & substance iz net divieible as matter is. We can saly sse the ef!-ﬁ:t:!q!‘lr ¥
enerfy is actien., There is the same difference betwesn matter and energy as thars is
between the neun (matter) and the verk (enerey). Just in the same way, the verb needs
1_:he lnm in erder te carry eut an actien: and the ERETEY fedds matter te manifest
itaelf, Then we say: wevement ia Enerry. We can snly perceive eferwy threush suh-

stances that mave: the cleuds " 4
burn gubst &g gnch ag :.nr;-u T wood, h 8 e
em-m., For example, a burning pisce of woed ia transferred inte heat, But =n=
- . - A burning piece of wesd preduces snersy: throush cembns-

tisn of 7as and ether substances, We deal
b it e g are dealing with the prineiple: MNething is

But matter and eneryy are net free te cembine in g

ny way. They fellew certain lows

beth physical and chemical. The elemsnts Follew chemical laws when cembining, and thu;
preduce new substances. FHydregen snd sxygen cembined Form water (Hz0)., The elements
z::l-w pﬂ::-ﬂ 1:1-:, tes; 30 that seme elements, when cembined, de net change the sub-

Bl T and sugar, when cembined, are atill water and suwar. Ts
lawa, there sre seme sxperiments: - 2 e

Chemical Taws

Experiment I: 9 Chemical Cembinatien ef Cgs

Chenmical Reactien
12 Precipitstien

am mm a
=
-

I
I
thwvsical Laws
Experiment If 3 Selid, Liguid and Gas
& Liouid and Viscens
I: 5 Passage frem Selid te Liguid te Cas
& Different States of Matter
7 Partieles which Teve Each Other and These that Den't
I: B Miyturs
I: 10 Crystallizatien
L1 13 sreperties of Liauid, Selid and Gas
I: 18 Elastie, Plastic, and Ririd
I: 15 Matter Chanfes Stats at Different Temneraturss
I: 17 The Cesling of Substances Depends en the Quantity
I: 19 HMatter When Hested Incrsgsss its Velums

I: 0 Omiek EI#.p-n.‘.tf_.“
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THE IMRESSIONISTIC CHARTS. . .

With these sxperiments, we give a first {dea of the uniwverse. Het understeed asz
a statie entity, but az a set of bedisz im metisn. And that metion revernsd by certain
lawrs,

The Selar System--—A Tiny Part af the Dafiverss

The sun is the center of eur selar syates. The sun i the star which sends light
and ‘heat 'te the egrth, making 1ife pessible. Therefere, we ztart analyzing the sslar
ayastem frem the sun,
CHART la: Hew Zmall Is the Flanst en Which We Liws!!

: This is a iz chart which repressents a bif thing! It is the
sup snd its cresm of incandescent Flames, But these flames which rise frem the
aun gheuld b= much lenser than this becanse they are lenser than the diameter
of the sun. It weuld be wuch better ts have & whele wall fer the sun, Let’s
1eek at the earth---it is this tiny det, 411 &f us live in this det which sheuld
really be much smaller, and net se cless te the Fun. The chart shews us hew
gmall earth iz in prepsztisn te the sum.

: The ratis of the welume of the som and earth. The radins of

earth ia 6,360 km. (it is lenger, of ceurse, at the eguater and sherter at the
peles.) The sarth is net a perfect sphere. The radins of the sum is 696,500

lm, 100 times lenger than that of sarth. I[f we were te ahew the sarth os large
2% a pea with am appreximate dismeter of & em., the sun's diameter sheuld be
54 cm.,

Let's degeribe sur swm. It is a star. What iz the difference between the sim (star)
and the sarth {(plamet). It, the sum, is a star because it sends 1lght snd heat; the
planet =arth desan’t-——it receives the l1ight snd heat frem sther stars, I8 eur s:um ens
of the largest stars? He. It i3 ene of the smaller snes, Hut it sesms large beczuse
it {3 3¢ cleses te the sarth, Other stars lesk like tiny shimy dets because they are
wvery far away frem the eatth.

The sun's lirht is wellew. Other stars give different celered light: blue, wvhite,
red-arange, and deep red. The celer of the 1ight depends em the subatsnce the staf
i® made &f; and en itz are. The temperatuore is alse differsnt betwesn stars. Seme
which are very young, are wery het: and they burm blue and whits light. The old cired
stars hawe g red—srange and desp red 1ight. They are dving stars.

The sun's 1ight, as evervthing that moves frem one »lace ts ansther, takes a cettainm
ameunt of time te teasch the earth. FBEven theugh {ts lisht i3 very fast, it takes that
light 898 secends te travel 159 millien kilemsters. That is & speed of 300,000 km,
per secend er 186,000 miles per gecend (in a vacwum). The light of seme stars takes
hundreds of years te reath the sarth. The clesest atar te the sarth, after the sum,
i= in the censtellatien Centaure, called “Prexima. ™ TIts light takes were than & vesrs
te reach the earth, (distance, then, is feur light weara)

Beeause {t weuld be wery difficolet ts write these distances as kilessters or miles--—-
theze wreat distances betwesn earth and a star oF betweth stars---we have a special
oeasure, the "Lirht vegr.” Then we can gay it is feor light vears frem here te the
star rrexima. If weu want te find eut hew many miles a light vear is, ven may make
this calculatien: 186,000 X 60 X 60 X 24 X 365 = And that tetal times feur will
give us the mmber of milas from here te Frexima. (caleulated at 5,878,000,000,000)

Ansther cless star i3 360 light years away from us, and there are other stars at distances

of milliens of light wvears. The light of that star may reach us after the star is dead:
its light is still treveliog, buot it ne lenger exists.

The surface of the gun, seen threugh a telescape ia net smeoth. Huge flames Tise
frow it and there are dark spets on it. The spets are due te huge heles or te tempesis.:
They ace impertant becauss they modify the energy the sun preoduces,

WOTE: All this informatien, guantities included, is given te the child te incremse
his curiesity; and te stimmlate thought en the preblems presented. We can
ofFfar him seme problems, of he may write his eam and selve them,

FROBLEMS: #1: FEnowing that the speed af 1light trevels at 156,000 miles per
second, caleulate how many miles it travels in ene year,
#%: Hew leng would it teke a recket te Teach the sun if the average
gpasd of the recket were 1,200 km, por minute?
#1: Enewins the star rrexima is feur light years awvay, calculate in

miles, hew much farther away that star iz frem the earth thanm
the SUN.

THE SOLAR SYSTEM, . .

BESESRCH:; (Each chart may repressnt the starting peint fer researches)
A, The classificatien of the stars accerding te light and zize,

B. A graph representing the distances between the earth and the
main stars.

C. Infermstien abeut main censtellatisns,
D, A wisit te an sbesrvatecy,

CHART Za: The Sun's Pamily
Zenserial aspect: On this chart the earth is ne lenger alens; but terether
with ether planets. With it, these plansts rely on the 1irht from the sum.
Thia b 1led the= Each planet keeps its specfal dis-
tance frem the sun. And each planet received 2 npme when man discevered them,
The planets are: Mereury, Venue, Earth, Mars, Jupiter, Batutn, Uranus, Hep=
tune, Flute. The planets are represented in prepertional sime and in pre-
pertional distance te each ether, The sun here is just & det. It we TEpTE=
sented the sun in prepertion ts the Planets, we wonld need a3 hure chare,
Imchnical aagect: Hew was our selar gvatem bern? It is net easy te explain,
He are always sble snly te EuRsd, te sSuppese, te hypetbmsize. But scisntists
ars aluays discevering mew things that add te their knewledre, like their new
and recent infermatien abeut the mean.

In the last century there were several mew thesries., One pepular theery is
that the sslsr system was a mass of gasses, thicker intermally and lirhter on
the suter part. The huge mass retated en itself, This hure mass was spinning;
as the speed increased, due te the centrifugel ferce, an external ring of it
detached cemplately and formed a planet,

inether theery is that & star passing clese te the sun, by the ferce of
attractien, scattered parts that detached te farm the diffarent planets, We
3till de net knew fer sure. Scientists are always lesking fer the answers.
The earth and the sther planets move around the sun, fellewing their crbits,

The planets fellew wery precise laws which Espler studisd snd £ : :
talled "Kepler's Laws,” B o & stmulated :

We berin eur analysis ef the planets with MERCURY. It fs the clesest planst ts
the sun. It is very small, with a dismeter ef aheut 1/3 that ef the sarth's It
is wery prebable that there iz ne atmesphers en this planet, Because of its high
temperaturas, there is ne pessibility of 1ife en it. We know very 1ittle alse,

It ie 36,000,000 wiles frem the sup, (558,000,000 km.)

¥ENUS is the mext planet, Semetimes we can ses it befere the sun rises er at
sunset. It lesks like a bright star. It i{s £7,000,000 wiles frem the gum, (108
millien km.} Tt iz pmaller than the
which impedes sbsecvatien frem the carth. Instruments tell us that the temperature
is wvery hish,

The EARTH is 93,000,000 miles frem the awn, (149,500,000)

: amd {t lecks the mast like our
earth. It = 000, 000 mj bt the elesest planst te us. Solen-
tists believe that 1ife ceuld be pes=ible on Mars. Thev try te discever the reasen
fer the dark spetz en the planet; and think perhaps these dark spets mirht indicate
vegetation oT even water, :

"The planet Mars can be recogmized from its strikingly red colofir. Its brishtness
varies greatly; swery two years its journey rowmnd the Sun brinmgs it unuaually close
to the Earth, and in those years (1971, 1973) it is partienlarly notiesable., Viewsed
throtugh a telescops, Hars is a disappointing sight., This is becanse it is s=all,
hardly more tham half the size of the Barth. Its orange-red color is #une to the wandy
deserts which cover most of its surface. White caps can be seen near the polas of
the axiz round which Mars rotates, which remind us of the anenr redions on Earth,

On Mars, however, it is only hoar-grost, and this melts ouickly during the summer.
Like Earth, Mars has its four seasons; when it is winter on one henisphere, it iz sm-
l::r ot :h-tu:‘:r :m:m:'l“ our cun planet. Water is scarce on Mars: aso im oxygen,

= part of t air ch we need for 1ife, =
but they can be only simple plants 1ike mu:?::i:?ﬂ?ﬂtmgv:;:htzzm ﬂ E:;‘:n
to keep them alive,” (The Might Sey, LADYBIRD BOOKS)™
ROTE: There is conaiderable dispute about the aizs of Mars. Asimov- states that the

mazs of Mars is 1710 that of Earth. We pots that the diameter is approxima

that of sarth. Santi teg P taly 172
Apparently the mr:l: i:ﬂux ::M:-‘H her research that the size is 1/6 that of Eirtﬁ.
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THE S0LAR SYSTEM, . .

4
.

. JUPITER is the bigzest of the planets in our solar system. Its diameter is 11

o times that of the sarth. Jupiter has twelve satellites or moomns, which rewolve

™, | around it. This planet is 483,000,000 miles from the swn, (778 =illionm . )
SATURN is surroumded by three bright rings, Its diameter is 10 times that of

W the earth. Its poles are flat, and it has verv low tempersturss,

~ N UEANUS was discoversd at the end of the 18th cantury, Its dismeter is four

times that of the sarth. It is 1,783,000,000 miles from the sun.
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"It is almest as big as Uranus, and 2, 794 000,000
miles from the sum,

We know wvery little
about it. It is believed to be about as big as the esarth with mo atmosphers and very
cold, It is 3,670,000,000 miles fromthe sun,
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Scese planets, such as Jupiter and our Earth, are followed by satellites vhizh move
argund the planets, and are wery close to them, Thers are also very many small plamsts
(sometimes called planetoids or astercids) within the selar s¥ystem. Betwean the orbits
::wlhra and Jopiter are thousands of these asteroids, Tt is estimated that there ate
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Yesta. (SEE Asimow: THE SOLAR SYSTEM AND RACK) A1l these planets and satellites
move around the sun, similar to & great machine, And each part moves witheut damaging
) the other parts. The sun and the solar system mowe in a straight line towards the

7 constellation of Hercules. OQur entire solar system ig heading in the wenaral direction
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] FROBLEMZ: #1: The diameter of the earth is 7,900 miles (12,700 lm,) How long will [
- ~ the sun's dismeter be if it iz 109 times that of the earth?
A #2: On the chart you can find the distances of all the planets from the
- son. Caleulate the distance between each planet and the sarth,
s #3: How long will it take a speecial car traveling at 100 km. per hour |
(100 oiles per hour) to resch Mara?

!
d
/

e e B st oo , EESEARCH: A, The tepcher shows pictures or alides of the planets® orbits with
"%"" i proportional size, Then he invites the child to lock for other |
pictures, alides, ate, !
B, To look for news or pictures of sach planet,
C. To make a graph showing the distances between the planets, |
D. To write about particular space flights, i
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CHARTS 3a, Ba, 5a (presented together———these charts should be first displaved all
together for the visual impression and then discussed in sequence) i
L How we are going to talk about our earth. It has not always beem like it iz todar, {
These three charts shew the three phases through which the sarth has gone., They show '
-~ i the sarth before like was possible om it.
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cools and falls down again,
Experiment II: 5a Hot Alr BEises |
II: 5b Warm Air Goes Up '
The same thing happened on the earth: the hot air rose and that het air is represen-
ted here by the angels., (We show angels because they have wings: and they are good
beinze who make 1ife possible.) Their uncomscicus work im rising was that of carrv=
- ing up some of the hot air; and they came down brimyinr ice. The angels are in blue
] and vellow representing the cold and the hot alr. The angels and what they carry
I E form a whole process and help to cool the sarth in two compl imenteary ways: by taking
- : the hot air sway and by brimging the eald afr back to it., This was a lomg work that
went on for thousands of years————and that meant millions of angels,
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THE S0LAR SYSTAM. . .
Chart 3a, . o

Technical aspect: The Beginning of the Cooling Process. The sarth, asz well a=
the other planets, detached from the sunm as an incandescent mass of Fassesd, This mass
which later became cur esarth moved in the infinite coldness. /md, 1itele by little,
the extarnal part bagan to cool and harden. In fact, ths tiny particles of hot gas
that rose fot colder and heavier; and came back to the earth, In this way, they started
the cooling procesas on the earth.

Chart SGar The Tims of the Volcamoss

Sensorial aspect: The surfsce of the sarth got ao cold that it formed a thin
grust. But from within, the hot gesses kept breaking this erust, forming In this
way a myried of small volcancss. And those volcanoes let ocut great quantities of
smoke. At a certain voint this gnoke surrounded the sarth gs if it wers 3 clowd, The
thiek cloud of smoke shislded the sarth from the sun"s rays. In this way the cobling
process, called woleanism rrTA he 1 {The term, knowm also
as woleanism, refers to the movement of molten rock materlals withim the sarth or wpon
the surface of the esarth,)

Technical aspect: Matter has three states: gas, liguid, sclid. When it gFoes
from gas to 1liguid teo solid, the matter decrsases In temperature, MAnd that is what
happetned on the eacth. Arvound 2 billion vears ago, the surface of the sarth becams
hard, solid. At this time the secomd pericd of the sarth’s 1ife started: the pericd
kv a5 the Geological peripd.{from Geoclogy, the science of the formation and strueture
of the earth'"s crust. It algo studies the otganic remains in the rocks in order to
satablish the causs and sucesssion of the phenomena which occenrrad on the earth.) But
even though the surface of the esarth was solid, the intermal part was very hot—and the
incandescent gas constantly broke this crust forming wolecances,

Experiment Iz 17 Volcano

Experiment IIf Voleanism (Here we are glving the exact process of the
fonetioning of a wolcano. We want to koow why and how all the satber
comes out.)

We don"t knew how It happensd, but at & certain point, from that dense clood, it
began to rain, The surface of the sarth was wery hot £0 that when the rain bit it,
it femedigtely evapopated,

Chart Sa: The Beautifnl Daughter of the Sum
r The earth"s surface finally got cooler with all this water fal=

1ing. Mot only did it cool the surface, but it atayed on the surfaces sventusllv,
Filling up all the cavities, In this way the cceans, seas, rivers were formed,

The earth is atill hot imside, And this fire--=the hot masseS---pometimes rise to
the sarth®s surface and srupt through it. The carth s crust has become harder and

has ended and £inally the sun can smile at his dsushter,
Tgchnieal pgpect: Rain and Egliﬂgr Lat's sxplain Batter the proceszs of cooling.

After about ? million vears the sarth's crust fimally got cooler, The water om the
surface kept evaporating, but less gquickly, The atmospheres rot cooler, clearer,
And the rain, besides £i11ing the holesz, got through the crust. In thiz way, the
character of the sarth completely changed. Thenm the earth was naksd and the erosiom
Was enormous,

Bxperiment II: 7 Erosiom

RESEARCH: A, Design maps of the arrangement of the continents in past ages and
how theas contimental masses have moved and rearvanged in different
WAY
B, Look for picturses of wolcances, DHEFferentiate betuwsen those dormant
and those active.
G. Lock for practical sxamples of hot alr risimng,.

CHART fat What is the Farth Made 0f7

earth vere cooling, each srranged

I1: 8m Extension
II: &b Air Occupies Space (Each substance occupies fts ownm
space, In this way, different uuu{f:mem On our chart

the different strats are co in different shades.




THE S0LAR SYSTEM, . .
What is the Earth Made OFf2, . .

Technical aspect: The Chemical Constitution of the Earth, Ha know that the ra-
divs of the earth is 3 984 miles (6,360 km.); buk man has Bever beem able to reach

the center of the earth. He has been able to ro aboot O miles (6.7 kilometers)
deep. BSo. . Jhew can man know of what substanoss the sarth {s made? He has discovered
this by studving the cracks produced in the sarth's surface by sarthguakes, The
Eovenents of the sarth are measuted by a seismograrh, When there is a quake, the
waves disperse cutward through the earth, not fust om the surface but thromsh the
fnternal part. The wawes propagate in diffarent ways, according to the subatance
through which they have to travel. We know that the center of the sarth is NOT,
as wag once believed, compossd of bofling molten lava, The sarth is not & hard crose
with incamdescent gasses within, The internal part i3 sssentislly solid no matter
hew high the temperatures. Why is it a s01i{d state when we know that solids at
high temperatures transform to ligquid? FRecause the earth’s aurface exerts sveh hesvy
pressure on layers that it prewents the =0lid from malting to ligquid, Scientistas
cannot reproduoce the internal situation of the earth's comter in laboratories; but,
by studying volcanoes or the sarth’s eracks, they can identify incandescent gas. (1ava-—
melted substances). Because, once the pressurs iz gone, the matter melts and comes oot
malted,
Her are the Adifferent layers arranged? The - i has
113 miles (3,500 lm.) ©n the chart it is pink and Ted, reflecting the
scientific division of the cuter and inner core. (Some scisntific informatien indi-
cates that the outer cors, which begins st the base of the mantle, and sbout 1500
miles dowm; may be fluld.) The specific srawities of the materials compesine this zone
are 12,0 or move. The inner core, dismseter of approximately 1700 miles, is belisved
to be solid. (HiFa: Hickel-
Ferrous) The finner core, the red, is the hottest part, As we know matter ATCaTgeS
itself according to its weight, those substances which are the heaviest becauss of
the force of attractien (gravity) being foumd at the despest or lowest levels. The
cote s the densest zonej the heaviest part of the earth,
The core is surrounded by other layers, each having its own characteristics. The
%mlg iz showm in thres shades of grey.,
FiMa h a 5 - And it is approximately
W In the first layer, the outer layet of the mantle, thsre i{s a small
porticn of irem which increases toward the center, The different shades of grey show
Ehs i.m:teulﬁ comtent of from, Above the mantle, there is the grpst, vhich has a
depth @ 23 miles. It ia formed of siliconm and alominme, (epecific gravity
of the =Fist randfes frem 2.5 ta J.A) Fust varfe
= am & and ths n -
30 milea thiek } The despmat part of the mantle, about ten to
Eifteen miles thick, is eomposed of simatic rocks similar
to those underlying the ocean basina., The upper part of the crust iz sssentially
granitic im matures The baze of the erust is marked by & rather elearly defined break
called the Mohorovieic discontinuity or the moho, This sharp boundary, first noted
in 1909 by Andrija Mohorovicic, a Yugoslav seismologist, lies twenty to thirty miles
beneath the surface. On the chart, the crust is eclored bhrowm,
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Lithosphere) called the HYDROSPHERE. And the sarth is surrounded by air whieh falls
the earth and all its movements: this is called the ADMOSFHERE, The atmosphers is
about 6% miles high (10-11 km.) There i3 less atmosphere at the poles and more around
the equater, The atmosphere on the chart is colored in 1isht blus,

As we have said, matter arranpged in different levels according to its h But
we have not identified what weight is. wwmmm_m
(Mass = gXa, that is,6 the gravitational force times the
mcealarationg thi not the weight, bot the welght, then, is a mrt of the calculation
for mass)., This m:‘w.tuut; it changes according to place. The same body
a

changes weights, weighing t the equator than at the pales, simply beesuss that
body is fagpther from the center of the earth at the equator, s
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What Is the Earth Made OF7. . .

Now we want to understand better how sach substance has its correaponding weight,
Imagine that we have boxes of the same size: we fill one with strav and one with
iron. Let's place them on the scales. There won't be equillibrivm even though the

bodies have the same size, the same volume, This means that each substances has its
ovm welight, which is callad the

H T 13 .
% = 33 = p% becauge all subatances here are
1 1 am.” cylinders, the volume is=
the same for sach,
Experiment II: Sa, %b Specific Weight (Density is mazs per wnit wlmme, )

O all the parts of the earth, we are most interssted in the lithosphere, that patt
which hae greatly changed through time., During the cooling process, dus to the sre-
sive foree of water, the earth's crust corregated, Reliefs wers formed, reliefs dis-
appeared, the earth was covered by water, oceans and lakez were formed. DBut the
earth is still changing. This changing process is not as quick as before, becaunse
the earth is not bare as it once was, We are not sware of these transformations be-
cause man's span of 1ife iz so short in comparison with earth's. Por us the momntain
S&e= sternal,

But in terms of the earth's age, those moumtaine are 1ike fop that comes and dis=
appears. Mountains which were before no longer are: and those that are not will exist
in time. The mountain range dividing China from Indfa; and that ons between south

Yugoslavia and Greece are slowly moving. The earth’s surface is not still: but a lvays
moving, As it rises and depresses the continenta]l masses move, If the surface rigms,

f ntains whi for the £k of arosicn he surface depresses

a sediment basin is formed. Than the depressicons ars w -

waker = 11 * & substinees whi ill the depressed t ascummlate, and
e, form hills and the mountains,

Experiment II: 10 Stratification of Bocks (only part a presentsd here)
Bxperiment II: 11 Pormation of the Mowmtain

In both experiments the strips of color represent the stratas of the earth, In the
formation of the mountain, when the snds come closer together, the stratas wrinkle
and fold im an irregular way. (We show this moving both hamds topsthar with the
materials and moving only one hand.) Now in this demonstration we can me longer say
that the older stratas are at the bottom, as in the sedimentary basin: because the
oldest layers may have moved to the upper levels of the formation. So the mountains
are formed by the pressures; by the sliding of the continental masses, Someti~es the
layers of earth rise and break as a result of the great pressure,

Experiment II: 12 Fracture of the Barth's Crust

In this demonstration we discover how the different strips of color T epresenting the
different stratas have changed position. Many mowntaine are formed by this pressure
which canges the land to rise. Once the mountain is formed, the work of the sarth
does mot stop; the work of destruction starts.

Bxperiment II: 13 Stratification of Rocks, a., the wearing away of stratified
sedimantas.

¥hen we take off the top of the mountain, we gses the lavers of which the mountain i=
formed. We note the differant position hers of the grev and the brown, In the sedi-
mentary basin the srey, the oldest strata, is the despest laver, that which formed

the external area; the browm was the internal ien., Inm the mountaim, the r.{re;; Ehe
oldest, is foumd within the internal region; the hrown is the outermost layer. us,
the age of the two is the same, but the arrangement of the fkrata is diffarent,

Experiment II: 10 Stratificatfon of Rocka, part b




THE S0LAR SYSTEM, . .
What is the Earth Hade OF7, . .

The structures of the esarth are made of rocks, thourh we have made them with
materials and clay. The strata in each of the formations we deserpibed with oot
experiments are formed of rocks., Those Tocks are an accumulation of dust which
kept accummlating, becoming heavier and heavier until it formed the rocks, But
wot all rocks are formed in the same way, According to formation, thers are three
groums of rosks: IGNEQUS ROCKS (macna), BEDTMENTARY ROCKS, and METAMORPHIC ROGUS,

The youngest earth was composed mainly of the izneous rocks. These recks are
mada of - hich coms in nd solidified,
The greater part of the macma 30lidified beneath the surfacs before coming out,
thus greatine the eranite rocks. Igneous rocks which solidified om the surface (the
lawva which made it all the way to the surface), formed bamalt, pumice, lawa, and
other voleanic rocks. The rocks of macsma origin do not zontain feszeils ner are
they in layers 1ike the sedimentary rocks. (NOTE: We must have examples of pany
rocka for our discussion of the rocks)

The gedimentary rocks are the most ipterestine onss. Fermed at different periads,

they are made in different lavers. Often they contain fossils, useful for studying

primitive wavs of 1ife on earth,

There are different ways in which the stratas are formed. Sometimes the different
sttatas are formed from material deposita formed by the wind, water, or ice,
Sometimes they are a result of =alt deposits left after salt water has svaparated,
of other matter dissslved in water and left after the evaparation. Sosetimes material
from chemical reactions helps to form the rock stratasi or remains of orsanic matter
sach as the erustacean ahells or tiny caleiom skeletons. Here we may tTy another
simrle experiment, filling a pam with water that contains smch salt: then boiling
the water away and observing the white layer that remains. The rocks of the
aadimeanks or H

ome of the igmeous rocks and the sedimentary rocks form those of the third greup:

the meramerchic rocks. (=metamcrphic means "to change.*”) Their main characteriatic
iz that k 1 The {emesasn

Tocks and the sedimentary rocks are transformed by high pressure or great heat, or

both. Our study of rocks is important because it tells us about the histery of the
earth,

RESEARCH: &, Practical demongtrations of the force of gravity.

B, Visit a selsmograrh center; locats the seismic areas In the world,
Then make a graph of sarthouskes. Callsct pictures of the changes
made as a result of an sarthquake,

C. An experimental constroction of a chart with the absolutes specific
weight of the most common matters,

D, Collection of minerals and fossfls. Classiffcation according te their
oririn.

E, Visl: matwral scisnces musemm,

F. Obsserve in the natoral environment the differsnt stratification of r ocks.

Gy Drawing activities: rocks and strata, ste,

BOL R ENERGY AND THE EARTE

Bow we examine the Importance of solar entrgy inm relaticnship to the sarth.
Zplar enerpy makes 1ife possible om earTth.

CHART Ta: The Solar Energy Absorbed by the Earth

Sensorial aspect. Here the size of the representation of the son is not important.
The light and heat coming from the sun is represented.by the red and orange Tays.
Their light and heat go out fim all directions from the sun. The 1ight and the heat
that the sun produces could provide for millioms of esarths. Here out earth is repre=
sented again by a black dot. The earth absorbs a tiny quantity of the 1ight and heat
produced by the sum,

Inchnical aspect: Insolation. In mems parts of the
- earth it [z wvery hot. Seill
as the sm's heat srreads cut in all directions, the earth receives mﬂ @ :-n'll park,

i
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BOLAE ENERGY AN THE RARTH. . .

Experiment II: 14 Selar Energy

How i3 selar energy produced? It is the result of chain reactions, This constant

CHART Ba: Pire and Ice

Sepsorial aspeck: The sarth recaives a wery small part of the sun's heat; but if
the =arth didn't rotate, this small guantity would be enocugh to make it wery wvery hot
on-one 3ide. On this chart, that side which id directed tewards the zum iz zhowm asz
fire; the other side is frozen.

: If the Earth Did Mot Botate, The sarth has tue movenents, One
arcund iteelf amd the other one aroond the sum. If the sarth didn"t rokate arowmd
itselfe—eif it always had the same side towstds the aun, it would be wvery hot on one
aide and very cold on the other,

Experiment TI: 15 Illomination of the Earth,

CHART 11a, l2a (akovm together)
lla: How the Sun's Rays are When They Reach the Earth.

: Theae twe cireles repressnt the sarth. The poles are at the
top and bottom; the middle 1ine is the eguator, The yellow and red stripes Tepresent
the sun's rays. Buot those rays do not all hit the carth in the same way. Some ravs
hit the earth horizoatally, some perpendicularly, scme obliquely. This {s ome of
the reasons for the omequal distribution of the heat on sarth,

Technicpl aspect: The Perpendicular and Obligque Rays. The same number of perpen-
dicular and oblique ravs showm on the chart cover areas of different sizes. If we
could take a certain number of the sun®s ravs, such 23 the six on the chart, the aize
of the area illwminated by these rays differ depending on whether the Taws hit the
sarth perpendicularly or obliquely. We see the six rays on the laft side coming per-
pendicular to the sarth in the area of the equator; and the space they light is am
area of about 3 centimeters. (measurs to show this) Then we lock at the aix ravs
from travel oblicuely toward the morth, They hit the earth at this ohlique ancle
WECAUSE THE EARTH IS A SPHERE, and we see that they {l1luminate a moch larger ares;
on the chart ceasuring about 8 centimeters, (NOTE: the colors on this chart show
the Eﬂ;EEi‘fn‘t seasons in the different hemisphares concutrently. This is anothet
lessan

Experiment TI: 16 The Perpandicular and Obligue Rays (The 1llwminsted
aresa ls much greater wvhen the light ia obligpe.)

Chart 12a: The Sun's Bays

Sengoria] aspect: Here we pee the game phenceena pictured in 1la, but now we
see rapresented omly a very small ares of the whole earth, The vellow and red atripes
still represent the sum's rays. The sun's ravs are not yellew and red, in fact; but
have gll the colors in them. Here those colors only indicate the heat.

Technjcal sspect: The Perpepdicylar and Obligus Bavs, A different mumber of rays

cover the same afea. Hefe we show the same area of sarth, and the rays are of the same
width; but the top rays are psrpendicular, the bottom ones obliqus. It i3 necesaary
to have 14 perpendicular lines to [llmminate an area that requires only 7 oblique Tays

to heat., In the £irst charct (1l1a) the pame nywber of rave lirht differert ayess; in

CHART 13a: The Earth Is Like & Mountain

Sensorial aspect: The earth is like a mountain. It's top is the scuator here and
its base the poles, The sun's rays heat the top of the movntain much more than Ehey
heat the base bacanse the top of the mountain fs closer to the sun. (Show the Clobe
#2 positicmed horizontally with the chart to indicate the visual position here.)

SOLAR ENERGY AND THE BARTH, . .
Presentation: Chart 1%a. . .

T B : The THfference in the B he rth,
The chart has been divided into tuwe hemisphetes oot along & meridian. . .and we see
only one-half the earth lighted by the sum. The bottem line is the axis: the arrews
indicate the equatorial rays., The center point at the top indicates the sguater,
One of the reasonz the eouator {z hotter is that it is close to the sun. (NOTE:
the mathematical calculation is, in fact, that there i{s one-millionth lesz sun's
light reaching the polez becagse of this distance, We misht liken it to a leng
heater coil abeut two ineches high and stretehed smt one mile. Thera is & fly
sitting on the heater, We turn on the heat until we reach the lewel of heat at
the poles. The fly flies off. And how we have the extra heat at the souater.)

Experiment II: 17 Tlluminatien of the Equator and the Foles

Sensorial aspect: e yellow curve represents the earth; the blue dots Tepresant
the atmosphere, the air which surroungs and protects the earth, The red lines indicate
a group of rays, those coming at a 90" angle being the perpendicular rays and those
at the 12° ansle the oblique rays,

Technical aspect: The Different Dispersion of Sclar Energy Crossing the Atmosphare.
The rays which heat the earth perpendicnlarly have to cross an atmosphere of a particu-

i hmning i y et TR T 1 01] B =% 5

phere takes a certain amount of heat; Ehu oblique flyu 1&@1 mote heat than the perpen-
dicular rays. We canm conclude that the atmosphere protects the earth bacause it retains
& certain guantity of heat which could be harmful to the earth. Alao, this is another

reason vhy the areas where the rays hit perpendicularly are hotter---the atmosphere is
rétaining, or atepping, less heat,

Exporiment II:z 1Ba, 18b Goed and Bad Conductors

(Conelusion of 18b is that copper is, among those metals tested, the
best conductor; them alwmmimum, them brass, then laad———abony and
glass being poor conductors.)

The atmosphere surrownding the earth is composed of dffferent Fasses such as
nitrogen, carbon diexide, oxygen, ste., as well as dust, Its characteristics ehange
according to the altitede. Scientists divided the stmosphere inte theee layers:
the IROPOSTHERE (trope from Greek meaning "a turn), the STRATOIFHERE, and the
LLAEL ) o T B R e _Bigher we go ¥ ESg dans h stmospherg. (hecomes Tarifisd)

px_Ha s (display mow alse 20s)
x e owm foIm represants a mountain, The Ted lines on the lefe
side, becoming gradually closer and closer, as they approach the base of ‘the mountain,
represent the atmosphere that gets denser as we approach sea level. The cireles repre-
went the gasses of the atmosphere. The arrows represent the ravs of the sum.

Technical gs : the atmo « Wa have seen that

the rays of the sun, in order to heat the sarth, sust croass the atmosphere. Buk

these rays find moch resistance where the atmoschere is denser, Therefore, the sum
burns more on the mountain top than at ses level, Alse we have the apposite phenomenaon:
the night on the mountain fs much colder than at sea level, (20a)




GHART 2la:. The Retained Hoat (show mow also 22a)
Ssnsorisl aspect: If a child is sleeping with a lot of blanketz and thers iz a

stove under hiz bed, he will be wery hot. WHe will receive all the heat from the atove
and- it will be retsined by all the hlankets covering him, Thus the cold will not
reach him,

w The same thing happens with eirth. Oor earth at
sta level iz repressnted by the child and the astewe. The land has absorbed the sum's
heat, so it is like a burning stove. The blankets Cepresent the strata of the atmos-
phers, The atmosphere at sea lével i very dense: the hest cannot escape.

CHART F2a: EM%
Zensorial aspect: & child 1s still in bed, but there i3 mo longer a stowve under

his bed. His blankets are few, and the coldness reiches the child. He iz wery cold.
h H iati The same thing happens in the mountsing vhere the
atmosphere i2 not demse, The strat a
ind after the sun sets, it getsz wery cold im
the mountains.

The earth retains the heat because the atmosphere iz a bad conductor of heat, and
dogan"t disperse it well. Yool clothing dees nmet let heat escaPé-——30 wa weal wool
clothing in the winter. People in the desert wear wool, too, as fnsnlation apainst
the heat, Wool, then, s & poor conductor of heat: It retains the heat within or
keeps it withowt., In the same way, the atmosphere is like ths earth"s overcoat, pro=
tecting it from too much heat of too much cold.

AESRARCHES: A, THatributien of heat in different parts of the world,
B. A Graph representing the different temperatures at Jifferent altitudes,
€. Graph representing Jdifferent temperatures at & place nesr ses level
-gnd one in the movymtaing,

CHAFTER TIXI:
THE HMOVEMENTS OF THE EARTH

When we are riding the train, it seems that we are still and that evervthing &1se
i3 moving. The aame thing happens when we wiew the stars from the earth, We see the
svn rige at a certain point on the horizon., This point iz called the Esgt or the Orfsnt
(from Latin meaning to rise). Then we see the mum rise and move to the higheat point
gnd we call thiz poinmt "noom™ or "mid=day.”™ We ecall the direction towards which the
sun moves the “south.” (At noom the sum is slightly scuth.) Then we see the sun set
at a poipt ooposite the eagt--——called the Wast or the Occident, (from Latin cccidere
meaning to kill. The COreeks believed the sun disd svery day and was born again svery
morning. } HOTE: In another lecture, we examine more precisely these cardinal points.

In ancient times, men thourht the esarth was £till and the planets moved around it,
Thia waz the Ptolemy theory of the ﬂ!l:.’lll.d‘!f.l.‘lﬂ! in Egypt. In the second ceantury after
Christ, a i : 2 L ] -
around the sun. <(Ecpler uwfim hu theory :hnrt‘.l.:r after this and p-up-.:laﬂ.:u {t).
Copernicus declafed thet the earth was not the center of the universe, but the =un was
the center. His theory was proved by Galileos whe lived from 1500 ko 1608, These
theories were Forgotten for avhile, the works of thess men burned because they wers

heretical and contrary to the beliefs in the Holy Bible, said the high men of the chureh,

But many vears later Galilec's theory was mrriunu.‘ll'r proved, The sun rises in the
ing l'bd seta in the ll'tu'rlm BECAUSE

THE MOVEMHENTS OF THE EABRTH. . .

CHART 9: Tay and Hirht

Eﬂlﬂﬂiﬂ_lm On this chart the earth {s eut with an imaginary lime going throngh
the eouator. (Show the top half of the Globe #7) The poles are not shown hare, The
earth's rotation movemsnt ia indicated by the arrows. Because it is roend, the sarth
facomly 1ighted one half at a time by the sun, If only half is 1ighted, th-t half (the
top half here) iz day; the bottom Balf, that parct not lighted, is mipght. That part

is colored blue hecause the night is colder than the day. As the temperature chanmes
szeording to the hour, we have the top half colored in different shades of vellow,

i . When the sarth mowves around itself,
we say that it potates

But as this movement is constant (the earth newver stopsl,
MWMMM%M is always a sunset,

It is repressnted on the chart hg'

two different u::'ipr orange and dark wvallew,

o : =ELOTL X p tomether with
the Ha'-htf sroduces beautifal colors, At the opnosite point of dawn {2 mumset: at
that moment daytime passes to nighttime, and the sun seems to disappear behind the
horizom. This moment is the sunset. Whenm the sun disappesrs from the harizen thers is
still light: gyenine twilight, dve to the reflection of the light and the air. The

gim at ita highest poaint in the ﬂqr--i.n this -'pptnnt T ) — T T tiu: which
we call noom. - 1 F ] oo -

it is pidnizht,

Erparisent:II: 19 Day and Night
Am additional exercise is noted om the experiment pagss to be presented
in conjumction with this experizent,

CHART 10a: Which fs the Hottest Hour of the Day?

Sensorias] aapect (recalls charts B and 13a): On another chart (Ba) we saw a
representation of the earth as if it were atill. One half was wery hot and the other
was very eold. #Another chart (13a) showed the earth as though it were sz mountain, If
we look closely at this chart, it recalls both of those drawings and it alss looks
like a glock, But a wery strange clock!! The mumbers here are still and the circle
moves. The cirele, then, is the earth. By means of different colors, we show the

z Va h's Belation te Botation,
It takez 28 hours for the earth to meke a complete circle around itself. Whan the
length of the day is equal to the length of the night, the day and the mirht will be
respectively 12 hours. HNoon will be 12 a'eloek, 6 will be dewn, 6 sunset, smd 24 (12)
midnight. When the length of the day and night are thus equal, the night starts at
& a'clock in the evening and lasts until & o'cloek in the mormimg. On the chart it
iz colored blue h-ecm: it is colder in the hight. In the antire dqr, d=m is the

The mors the sun moves towerds the highest point, the higher the temparature, At
the highest point, the sun's rays heat the earth perpendiecnlarly. But noon iz net
the hottest peint,
and the ape gtill almext
perpendicnlar. Towards sunset, the sun's tays are more obliquws and the eacth receives
less heat, The heat diminishes till we come to sunset which is cold===but not so cold
ag davm, We alsc notiee here that the day has differsnt Bours to mark the different

times of the sun. Each part has a different position im gegard to the sun and there-
fore a different clock-tioe,

EXERCISE: The Time Solace
The material for this exercise is an outlined world map showing the 24 time zomes:

that is, it it divided by 23 meridiamz between each of which is shown
a zone of 159, . .

and 12 black strips, the wideh and length of & time zona,

Thi= iz a map that shows the world divided by imarinary lines. Thess lines were in-

vented by man. He dividad the enrth ;_u & £ i
,,“ lim: ol Mﬁ.t_h_ﬂmu. to strips; and measured ;1-- digtance betwean



THE MOTEMENTS OF THE BaARTH. . .
The Time Solace. . -

Bow many degrees are there in the center angle
of the earth? 360°%
Bow many hours in the day? 25
Sa sach time zone has 1‘!-':"1.

On the map there are really 360 imaginary meridians,
but here we see only 23 of them, ome ewery 15°.

Man has agreed that all those points within that zone will have the same time. the
time gt the center of the zoné, Therefors we have a maximmm sm-tioe difference of
%4 hour. What do we mean then by the real hour? the apparent hour? sun-time?

We showld remembsr that these lines arenct peally strajehg, They omly s+tve for

man's convenisnce.

What happens om the earth? Sappose the sun sets in Italy, Let's place this first
black strip on Italy and show that it s & p,m, herteesunset, (Flace the black atrip
and the hour label eon this point. Then, place subsequent strips continuing to the righe
pEtil all 12 strips hawve besn placed on 4 time zons and each labeled according to the
hear,) If it e 5 o'eloek in the ¢veninmy in Italy, then it will be earlier towards
the west (to the left) and later towards the East (to the right,) Let's show what
time it iz to the east of Italy. We place another night strip on the next time zrone-—
fet's 7 a'eloek, ARd another sast-—={t"'s B a'eclock. When we hawve placed all the
12 night hoots desm with our black strips, we know that all that part covered in black
iz night,

Mowr, if we mwove all the strips over one time zont—-and then another-—=ise See that
the aun is bepinning to rise inm the sast. (Show this movement with the atrips. The,
having passed all the strips across to the left ome hour at & time, we reach the point
wheére we must move some Erom the far left position to the east again. HERE 3HOW THE
MAP AS A CYLIKDER, ziving the continnous concapt of the prosreszsion of hours.)

THEN-=-th# ehild works with the strips and the map,
legtning how to find the time in any part of
the earth.,

ROTE: Prior to the presentation of these impressionistie charts, the child works
with the Geography Classified Somgnclature to a certainm point, covering some
of the fundamental terminology., We berin the charts when his wotabulary i=
adequats, Then the presentations of the charts run parallel with-his further
work on the nomenclature. But it is always the terminology and coneepts first
which most be studied and then the presentation of the aubsequent chatis.

on of the Earth in Regard to the Sun,
round the sun it s not inm o wertieal
] I ; anted, 47 alwavs in
dirseticn. On the chart two positions of the earth im tegard to the sun,
i B X The sarth has two main
movemants: one around itself and ancther areund the sun, We have seen the sonsagquences
of the Ffirst mowement: day, night, the time zones. Fow we =ust examine the conse-

quencas of the movement of the earth around the sun. One of the most important things
to know about that movement is that the sarth iz not in a vertical position. I1f we

e B

we gee the

tnite h gtraight 1ine, that straigbt line will not be perpendicular
to the plame of the ellipse around the sun, The earth dess not desceibe a citcular
h the « Lot's see how the sarth's axis {2 in repard te

the sun and to the plane of the ellipse,

Experiment II: 20 The hliquity of the Polar Axis

THE MOVEMENTS OF THE EARTH. . .
F

When the position of the earth changes, the inclination remsing the ssme—--

2 51 north, A whole half of the earth i{= always 1ighted BUT
not always the halfecircle through the poles, When the carth {s at the North and
Scuth points of its orbit, thie half-circle of {llwmination does not g through
the poles; when it is at the East and West pointa the illuminatien fs the half of
the earth the circle of which is described through the poles.

BOTE: This is an important experiment: the scasems as the conseguense of revolutiom,
On the chart we see that the plane of the equator dossn’t soincide with the plane
of the orbik: © with it. As = consequence, when we have

it forms an angle of 733°
tmper in the porth, ths sun's rays hit perpendicularly at an imaginary line which
¥han we hawe suomer in the southern hem

we call the Tropic of Cancer. smisphere, the
Mﬁwﬂaﬂmﬁmﬁ?} Enqxﬂrd.l:nn..

CHART 153 The Seasons

Semsorial aspect: The conseugence of the earth's axis pointing towards the north
iz the seagomp, How many scasons ate there? Sarmet, autumm, winter, spring., On
this chart, the sun is shosm much smaller, but what {s important is the popition that
the sarth takes in relation to the sun. The 1ine traces the path of the sarth arewvnd
the sun. W see four earths, but of course there is really only one, We have TEPTE=
sented the sarth in four main positions,

Technical aspect: Revolution and Its Comsequences. or The Rewolution of the

Fhen the MNorth Pole is illmminated by the sun, it

Earth and the Resnltinr Segsons,
iz mpmer for uws, When it is mot, it is winter for u= When one-half the North Fa
and ome-half the Scuth Fole ressive the qun.'._a..tm.._ﬁ:...}i. spring or autumm, (SHOW T

Glove #2 with the axis inclined meving through the four pesitions,) The wellow part

of the earth shows the {1lumined part, We can ses om each of thaseé earths the two
tropics, the imaginary lines. These lines have been marked becanse it is at these twe
pointz where the sun"s raye hit perpendicularly. We also have tus more imaginary limes:
It is at these two imaginacy lines that

mportant times, These lines are
important for the deseription of the seasons., (The rays hit tangentially at the

arctic circle at the summer solstice; at the sntarctic cirele at the winter =sl gtica, )

Experiment TI: Marking OFff tha Imaginary Parallels

On the chart, following the earth's movement around the sun, we ste
date of March 21, This is the spring equimex, The earth ;g' _li_gmt:es fﬂl:;:];ti:heh:“:
the illyminated circle passed through the poles. (WOTE: We can show this movement with
two children, ome leaning backwards & that in the aporosch to the sscond child, the
feet are closer to the second child than the head, As the first child passed by the
side of the gacemd, the feot and the head sre at an equal distance from the second,
Thus the spring equinox, FPassing, the firat child’s head fs now closer o the second,
In drawing this position for the children, we can show the poles at = vertical 1ins
demonstrated with the svm to the side, the exact half illmination,} On thiz day H\;

i » "Equi™ moans “squal®™ and ° H
"night.” But the earth doesn't keep that position. E:cr‘l’.t ﬂnhtiﬁmaq‘:ﬂ- mw-f P nanne

Days pass by and the esnditions on the sarth fradually change. e pass throush the
season of spring and the sun’s heat moves north of the equater, going gradually Purther
md-furr.her north uatil we come to Ju the summer solstice, Hers it is that the
sun’s rays hit perpendiculacly at the Tropic of Cancer, We live in the Northern hemis.
phere, so it is sommer. It is hot. The Morth Pole receives the sun's rays, the rays
hitting at the tangent on the Aretic cirele. The South Pole is dark, In the Jiorthern
.thn_n.ightaﬂa:u_:mmt._nﬂ_mu earth's parpliels

¥ the equator iz divided fin half and thers
::.: ::r ::I night is still of equal hours. Tre circle of i11mination and the conator
& maximm circles which cut each other im half, In the Horthern hemischere there
are places where the son never set=. It is at the dAretie cirele, and thus we have
the phememenon of the Midnight Sum, At the South Pole there will be very long nights
and al®ost mo day. The sum never riges, i

are mo lenrer 11 rided an




THE MORERENTS OF THE SARTH. . .

The sun continves its trip, fimally arcivimg at the gutumn equimox, September 21,
Hera again the day fs equal to the night. The elrecle of {1lwminstion passes throegh

the poles snd we have the same conditions as we had at the sprins souinox. After

Trepie of Capricern receives the perpendicular rays of the sup. The
South Pole begins to receiwve light. PFor us winter is now comimg. "™Sclatice™ means
"Sun stop,” from the twe parts of the word "Bol™ and "stice.™ Anclent people believed
that the earth atopped for a few dava. Mnd, In fact, it seemsz that the sarth remains
in the same position for a few days because the sun'"s perpendicvlar rays must move up
and dewm betuweenm the tfoples. -

Ihm_ﬂ_:m_tn_thf_vi.ﬁss.x_m:ul‘.ﬁm The Borth Pole is dark: the South Pole ceceives
the ;m. Por us aight is lenger than day. This is December 21, the shortest day of,
the wagr., At the Ssuth Pele they hawve long daws and at the North Fole there is conatant

night,
Experimeant 1I: 27. The Ssasons

CEART 172 Tha Slanisphers
hﬂdﬂ_u_:s.t.; O the chart the eguator iy the line in the middle, The othar
tws lines are the troplcs. On both aides of the map are the most Ispertant dates of
'I:he eatth's trips arcund the sun: the equinex and solstice dates. Thus we can aote
thoss dates vhen the gun's rave sre perpendioular to the thres 1inss,

Techrical papect: The Ficst Doy of Fach Ssemon. We ¥mew that the sum {s still
and that the sarth poves arowund it, But om ecertain days the sun is closer to cerctain
points on the sarth. On Mapeh 3] spd Sapt H: 22 the =yn fs clogar o the ecuater.
o oJone 21, the sun I8 closer to the Tropic of Cancer. On December 27 it {= clomer
to the Tropie of Cappicors.

CIART 18:  The Digtribution of the Weat on Barth

i i On the earth there are hot zonez and warm zones, depending om
howr the sun's rare hit the sarth and secordimg to the =aasons, The rod color on the
chart indicates not weather; the green color indicates where the zuon iz not wary hoet
and there is puch vegetation. The vhite s the color for the very cold zones, white
rapresenting ieca,

Tacohics] gapects The Astrepeomic Zones. The tropies and the nolar circles divide
the earth inte 2 parts called astronomic zonss. The TORRID PORE is limited by the
troofoe and diwided by the soupster. Tt is the hottest oark of the world snd there are
W.&mm_ﬂmmﬁ. Th green parts are thr_?!-:l.‘.‘l:h_t:l

Hera we Rave trapitrate weather and much wvepetation. The white aress nre the coldest
parts of the sarth, mostly coversd by lce, They are called the Prioid Zsnes,

CHARTS-1, 2, 3: displayed here together. In confonetion with these thres charts,
we present an exeraise based on materials constructed sm the plan of Chare 183
a) A chart on which is showm am cutline drawing of the glcbe {a cirele) with
the aquator, tropies and eireles lines showm, . to mark the six zones,
b} Different colored cardboard partas which £it these zones: 1) graan teapsrate
giz-shaped piece which is spring, ?) brown temperate zone For auvtoem,
3) white temperate-zone for winter and 4)pink teaperate zoms for suT=er.
THER 5} two red pleces and one pink, each fittimg one=half of the korcid
gone to fndieste the wry hat aress nesr the squater. AND £) two white gnd
crs blue pleces for the frigid sones, The blus is the extreme fPrigid, the
polar winter. PINALLY 7) a sun,

Hawrim~y & i el L =
LT L LF Y A -

CUART 1=  Our Suemer

Jensorial aspect: Whem the sun mends {ts best fowards the northern part af she
Equager, It i moset for me. On the chart ft shess the areas whers {& is the hotrast

during this period of the wear,

When the Sun is shining at the equator on September 21%, it
is the Autumn Equinox, the beginning of Autumn in the
Northern Hemisphere where we live (Brown). The Tropics
are hot (Red) because the sun is shining directly over the
equator. South of the tropics it is becoming Spring (Green).
The Poles are equally frigid (White).

When the Sun shines directly on the Tropic of Cancer, it is
the beginning of Summer for us in the northern Temperate
Zone (Pink). It is the Summer Solstice on June 21st. In the
Southern Temperate Zone it is Winter (White). The nm'thern
Tropic Zone is hotter (Red) than the Tropics south of the

Equator (Pink). The North Pole is Frigid (white), but the
South Pole is even colder (Blue).
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THE MWENENRTS OF THE EARTH. . .
Fart 1. . .Senserisl

¥e can reprasent this with our matarials:

The san {5 st the lewel of the Tropis
e Cangens it is semer for pe; batoeur

e —
mrmer 1s nob very hot =c we waes the pink A
color, In the eguetorial zome tt is hot. rﬁ
You it {m the hottest to the moerth of the ol = }

Sgquator.

In the Zouthern becpseate zons it Ls '
wintar, so we uar white., Im the ETigid

rone Lt i3 always eold, buot mow the Ssufh

¥

&‘:iﬂ FEEE i! ttt [t dt!: B S \I:E LA RS

Technies) psmapt: The Sy—mer Solstfes. It ia Jume 71 and we hewve said that the
gin's Fays heat the sareh perpegdievlagle st the Treofe of Capcer, But the sum is
galy pne of the Factors which cayses the waristy of tempezatures on the garth, There

are the wind k niain=, But this chart shows ua how the
T i o
Rere we should point out the MAP'S CODE, The dark =pots correspond to the Tropie
of Camcer, The atea an Betk aiden of the tropics are hot, too. The bilue area near
the trooie of Caneer {3 =ald becoves of the sountains locsted there,  The tempaTate
rones are warsm Be kot ot never really Ret fn comparison with the Terrid =zeme,

CHART 2:  Our Wipter

1 -

T

il 1B im o WintET .
The chact showrs ps vhich are the cold and
the wery oold spots during thiz parlied of
tha ¥ear.

e can represent this on ocur chart, too:
Bara the som f2 parallel to the Trople of
Fapricorn.

e af Cag
to the sputh. CArranging the parts on our lined globe, we see this sisply. Ou the
chart we seek to glve a more sccurate coocept} On the top of the chart ls the code
giving the meaning of the different colors., To the north of the Tropic of Cancer
prevails the cold in blue colers. The hot areas are colored dark red-——and most of
them 1ie to the South, whareas im previcus charts they wete to the fiorth of the
BEATOT.

CHART 3: Spring and Autusn
- S By BT

. e L] 1 L, | 111 Y L] Li= ~as, " A
(spring or aotmwm), (Tt would be better to have two charts; we have only a0 there
are po color differentistions) During spring and sutuen the distribution of heat is
fairly even, Ono the chart there are arrosws which have nothing te do with spring or
futumn-—e consider them later in an explanation of the winds,

1 i The noxes. On Harel 31 and Septesher 31, the sun's rays hit
the equator perpendicularly. The hot area wones are equally distributed to the nocth

and the south of the egquator. We examine each season separately, witk our materials.
) In the squatorial zome -PTLBE Squinox a)Bot in the i i e

the heat is equally dis= n?i.ltoﬂ.ﬂ. TOOHE.
trituted to north and b} Autumn im the
’ Horth temperate,

south of the esquateor.
B} Spring in the Morth &) Spring in the
South temperate.

temperate TOTME.

e) Antumn in the Sogth d} The Frigid gones are
temperate Tooe, : cold, but Dot very wmry
d} Prigid zones are cold, bat eold.

mot YTy very cold.
The child repeats the ssasonal composition im further sxercises, workiny on his esm.

i i o -

THE HMOVEMENTS OF THE BARTH. . .

CHARTS 28, 29, 30: These charts, presented in display together, give, in a visual
impression, the general indications of the diverse enviromments of the zones just con=
sidered. On each of the three charts, there is moted: 1) the primary races of pecples
in that zome, 2) the most common foods; a picture often indicating also vegetatiom,

3) principle types of housing in the zome, and &) principle typea of materials used to
make clothing. We must consider these charte as a point of departure for the children's
further research. A particularly interesting aspect of these charts is that originally,
to show the principle types of materials used fer clothing, small pieces of the materials
were attached to the charts—=—-a good idea,

CHART 28t The Torrid Zone! The Eovironment,

Sensorial aspect. The Torrid zeme is colored in red an the shart, The environment
of the Torrid zone, as the enviromment of every zone, is composed of anfmals, plants and
men, The greatest part of the peoples living in these zones are the Indfian and African
people. The people are primarily vegetariams, though we know certainly that mamy living
in this zome alsc eat meat. On the chart we see fish, pigs and a palm tree, representing
some of the primary food sources. We also note several interesting types of housing--—-

that need updating. The types of material which are used for lothing are cottom,
atraw, silk.

Teehnical aspect: The Egquaterial Climatic Zones, In the cquatorial zome the vegetation
: ' la ¥ _other types of vegetstion grow in abundance.

The forest is so thick that it is almost impossible to fo through {t in many places.
Farther away from the equator the vegetation is made primarily of many bushes---there are
nd lomger the great trees. There are also areas where mo vegetationm grows at all and
these are the deserts. In this zone there are animals of many kinds. Particularly in
Africa we find many species: elephants, giraffs, hippépatasuses, Pwervwhere in this
Fone ate found big reptiles, And many bicda of different kinds with beautiful feathers.
Thers are also many different kinds of fish.

CHART 29: The Temperate Zones: The Environment

i : The Barth and Seuth Temperate zones are colored im red. We have
different pictures of the races, the houses, the food and clothing materials typical
of these zones, The material used is cottom, Flax (1inem), fur or leather. The food
shown i3 the cow, grapes, and grain,

eYergreen, There i3 a great variety of plants in these two areas. But many of the
Plants have been taken by man to these zones, so that
The matural vegetation has been modified by man. At ome time there were many different

in o : wolves, aafles,
deer———man has almost killed them off. Noew they are preserved only in zoological parks.
Many animals in these zomes have been domesticated by mam: he uses them for work. Thus

wt have samy cows, sheep, etd,, whose mmbers increase because man cares for them to use
their produets. (This is & good time to i{mpress the Ffact that esch animal has g real
purposefulness in nature's plan.) ;

CHAET 30: The Frigid Zones: The Envirooment

i t_only the Borthern zone is inhabited.
Therefore it is shown in red. The Eskimos liwe in this zome. Their houses are made of
packed snow and fes, They f£ish and hunt for food. Shown iz the deer and the polar bear.
The materials used for clothing are furs and skins,

d Climatic Zonea, WHere the vegetation {s scarce. And it

deer, and wolves.

NOTE: 1In the presentation of these three charts, first we talk sbout the enviromment.
Then we entich the presentation with slides or books, Finally the ehildfen research the

details, Thus the presentation can be extended to m

u any areas of the children's interest,
We can use the Pundsmental Meeds of Man work as a refersnce to guide a horirontal study
of the way men have satisfied their needs in the past in a particular zone. Or we can

make comparisons of the ways im which they satisfy their needs in different arcas at
one particular time,
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THE MOVEMENTE OF THE EARTH. . .

RESEARCHES: A, The Cardinal Pointa
1} Locatfion of the cardinal peints im relation to the sun.
2} Tae of the compass to locate cardinal pointa,
3) Hew to Eind the cardinal peints without instruments during the day
and the night.
4) GConstruction of a Sumdial,

B. A graph of the differemt lengths of day and might throughout the year.

C, A graph showing the different temperatures during the daw,

D, Time zonoes: Location of big cities in the world and marking the difference
in time. . .between cities and the place where the child lives,

E. & collection of pictures of plants and snimals living in the different
Climatic zomes,

F. How men satisfy their needs in different parts of the world. A horizental
ressarch of the difference types of housing, materials wased for clothing,
nourisheent at different poinmta in time. Or comparisons of those wavs
betwvesn different groups at the same point in time,

THE ATMISPHESE AND ITS PHERGMENA
The atmosphere protects the earth from too mich heat or cold, Tt £ollowes the earth

Experiments II: 23a, 23k, 23e: Alr Fressure
{234: the pressure of the air is grester than the pressure of
the water; so the small tést tube goes on up inside the larger.)
The experiments have shown that there i3 a certain weight exerting pressure on the earth,
Thia pressure fzm't always the same. If measured at different points it differs according
to the altitude and the temparature.of the placs,

The atmospheric pressure is meagured with a barometer, This barcmeter is made of a
Bercuty bar which goes up and down according to the atmospherie pressure, So with the
differente of pressuce at different parts of the sarth, there are movemsnts of the air,

The alr movements caused by the variation of pressure are called wind, The atmosphere of
the earth is wery impertant. Life would be impossible without it. The different oressurss
bring cold air to the hot places and warm air to the cold ones, How do the winds form?

CHART 24a5: Winds: Why They Form.

Sensorial sspect: On the chart the earth {a repressoted by a half circle-—=half the
sarth, The poles are marked at the Borth with an eskimc and at the South by a penguin,
The highest point, then, represents the equatorial zone. The red areas denote hot air;
the blue is cold air. The chart dees not show four differsnt earths, but Four different
passages of that air, ;

Technical asvect: The Formation of the Winds, Winds are caused by different air
presgures. If it i3 wery hot at & eertain soint on sarth——-the sun shines on the air,

There is low
pressure becadse the hot alr expands and rises, thus exerting a lower pressoTe on the
sarth,

nlo R Rl AT _T#n w1 b Ay Nal- 51 o WL ntn 1 al: el -5 - 5
The cold air geomes from thoss areas where the pressure is greater. Hew is this phencmesna
represented? On the first pleture, the sun iz sending rays perpendiculariy to the squa-
torfal zones. This area, then, is very hot and the air risss, The red arrows are going
up. In the second picture, the cold air comes from the poles to £111 im the empty space,
When the cold air regehes the equater, it tises. This we have two phenomena in constant
motion., (We make the sxplanation frem the baginning of the phenomenon, the air rising)
The cold air, the, as it heats and risges, pushes to the =ide, towards the poles, the warm
air that was there, 3o the hot air (in picture 3) that rose from the equatorial zome
Boves towards the poles, cools, becomes heavy and gors down, In the fourth plcturs we
aee the complete cireulation movement,

Where it is hot, the air is heated
it is cold and n-n-En;l; dowmn we hmt;ig:n:r::::::.‘“ ity ot s - el

THE ATHOSYHERE AND ITS PRENOMENA. . .

In reality, it is not guite that sinpls!

CHART 25s  Lew and High Pressure

t The hot air is st{l11 shown with red-—-—dots and arTows, The blus
::Hmli. The earth is only a circle (cut in half) and the equator iz marked with a red

i i B When the air ia het, it
expands and rises, ald ) ;.“ ::-rt ::1wu- the
eccaplate cycle of the alr arcund the earth. The hot gir is heated, it rises, moves
toward the poles. Thus we hawve four curremts showing that movemsnt. T truth, there
are an i6finite mmber of ecurrents in mach motiom arcund the sphere. There are two
kinds ?f winds: regulac winds vhish blow im remalar patterna; and irregnlar winds which
blow without a patterm. First we discuss regular winds,

CIARY 26a: Regular Winds

Sensorial aspect: Here the earth is repressnted with a circle, Lines mack the
tropics, the equator, the poles, (The chart cmits the cold air currenmt eriginating
at the poles. And it shows the winds as affected by the sarth's rotation. Therefors,
the chart itself is complex amd 4ifficult to comprehend all at omce. It warrants &
blackboard illustration as follows: first showing the lines, then drawing the durrents
as they are explained. Only the first quarter of currents i{s shown. Tha diagras can
subssquently be completed and then compared to the chart itself.)

The air abese the equator is heated and rises, This
a

and when it reaches & high lewvel, this mewly heated
air pushes the warm air towsrds the tropics that
was already there, This air, from the equator

to the tropics, then goes up, cools, comes down-——
end of eyele. The hot air at the ecnator is

very humid, As it moves towards the topies, it
cools and we have sqeatorial rains,

Some of the air pushed up at the equator continumes
oo _towvards the aretic zone, Hesntime, cojd sagses

et S

i iimb g Py s amllamd s Hiaa ; g
On the chart the rotation of the sarth fs considered. The arrows are fmelinsd
to show the inclination from the West to the East.

[mE by - - oo A W il =
eycles of alr creste areasz of high and low pressure.

(Soze of

. - - s i
the air from the equator

doegn't lose fts altitude until it is abowe the poles; then it drops, pushing the sirc
towards the polar circle.)

+ = «the Kretles and the Equator. They are also called cyclomnic zonses because in these
&reas of low pressure, there are often tempests, heavy Tains, bad weather, In the aress
of high pressure { Tropics and the Poles) good weather prevails and they are called anti-
¢yclonic zomes.

CHARTS 37a, 28a (srresented together) Local Winds

CHART 27at Winds by the Sea

fensorial aspect: (childrem can make the
drawings). TIt's daytime. The sun shines.
The sarth is hented and the water is heated,
But the land heats before the water,

It"s nighttime. The Fisherman foes out
and the wind pushes him oot to sea. The
smoke blews eut to sea, too,



THE ATMOSFHERE AND ITS FHENMERA. . .

The wind blows from the sea towards the shore * x
and the smoke moves inland,

=
P

the drawings which the children 2o, as shown, are mote interesting
for them than the initial presentation of the completed charts. With these drawings
they meet the concepts simply. Then we present the more cemplicated pictorial Tepre-
sentation, The wind from the sea I» called the sea breeze. The wind from the lamd ia
called the land bresze,

Experiment II: 24a: The Rapidity of Cooliny Depends on the Naturs of the Body
Technical aspect: Local Winds: The Sea Bresgs: the Land Breeze. With the experi-
ment, we hawve werified that the land fs heated more guickly then the water and the water

more slowly, Bot, . . s Which loses the
keat more quickly. Wars air s lighter than cold air, And we know that mo spece remains
e=pty¥. S0 what happems in reality? During the daytime the land heats more aguickly.
5o the =

B0 in the day
¥=_have “sea bresze.™ At night we have ths oprosits phenomens. The water is heated

8lower, but it retains the heat longer. The alr over the land gets colder quicker, As

land mowes ower the sea to 111 that space---so we have the "land bresszs.”

CHART 3, CHART & CHART 5 (shoswm together)
Bain, These charts show how winds chanse
They also help axplaim the relatfionship
which exista between wind and rain. The hlue arcows atand for the arsady winds, The
red ones for the ircesular winds. Special winds are shown on charts 5 and #5: ealled
monsoon winds, ROTE: Here we would consider specifically the types of windas that blow
in our oum lecale.) The pares in orange indicate the dry zoness whare thers {8 wery 1ittls

raim, The light and @rk bine parts indicgts ke gress whars thars §s 3 great deg] of
Lain.

£ Direction Daring the Equinex
: The =um shows the equinex of spring or autwmn: it is at the

equator. khen the spn fa {p this sosition, the winda are more resmlar. During this time
there i3 an gwchange of air masses (Fegnlar winda)

due to the sun's nogition. There are other irregular winds, many of which would mat

£it on our chart. The red arvows on the chart indicate a varisty of other winds.

Breezes change direction day and night; mountains fnterfere with their course and theoe
are many other [actors, too. The steady winda which blew betwesn the tropics snd the
equater are called the trade winds. The name trade wind originzted in the days of sail,
when these steady winds wefe mainstays of ocean commATeSs,

THE ATMOSFHERE AND ITS PHEROMEMA. . .
Chart 3.8.5. . .
CHART L: Winds and the Distribution of Precipitatiom

Iechnical aspect: The chart shows the sun hitting the Tropic of Camcer. It is hotter
in the northern hemisphere because the sun is sending more heat to the narth aof the
equator; and thus changes in the winds are provoked, Some winds actually change as a
Tesult of the seasons. An example is the monsoon winds, which bBlew particularly in the

area of the Indian Cceam, During the susmer the land becomes hot and requirss coolsr sir

= H 5
: During the winter in the northern hemisphere, the sun iz at the
Tropie of Carpifcorn. It iz summer in the scuthern hemisphere. The water heats slower,
but retaing the heat while the sarth coold. S0 the mongoon winds now blow from the land
towards the sea. And in 21l this area (note India again on the chirt) there are many
arid regions, dessrta., The monscon winds are snly one example of local winds,

EXERCISE: Using the blank globe material on which omly the imaginary lines are shown
(that one used to construet the changing temperatures of the seasons) and the sun frem
that same material, the child reconstructs wind patterns with small red and blus arrows,
(Should be kept in a special separate box.) With these arrows, he may show winds such
as the monsoon winds in summer and them in winter, moving the ®@n as an indicator. Has
can also construct the patterns of other local winds.

Ezch time he completes a patterm, he copies it om a world map (need blank world map
forms), positioning the arrows as he has shown them with the materisls. This design
provides a reference for him for the difference patterns of the winds and CUTTEnte.

RESBARCHES:
A, Practical experiences which show that air occupies space.
B. Practical sxperiences with the movemsnts of the sarth,
C, The observation and construction of a baromster.
D, The child records difference pressures of different altitudes during an outing.
E. Records different pressures of the day and night at the same place on the sarth,

and congtructs a graph to show the comparison.
Construction of apparatus used to show the directiom of the wind,
Construction of an instrument to measure wind speeds,
BEesearch on local winds: Why do they form?
In what dirsction do they blow?
What changes do they undergo?
What phenomena do they provole?

il

The Work of the Wind : CHAPTER ¥
There are many actions of the wind in mature, It contributes to the destructisn of
rock, it transports material which accumulates on the groumd. It brimgs changes in the
climate. It contributes to the distribution of pollen and to the diffusion of seeds of
many plants, It alse gives to man great mechanic force with which he moves his machines.
In many cases, man must actually rely on the performance of the wind. To zome extent,

LT =

Two Additional Experimemts: 1) Boil water until only the caleium deposit
remains. It is more concentrated im a smaller
: volume.,
2) Take a pyrex, f£ill it with water and wood shavings.
Heat, First the sawdust will be at the beottom,
then it goss up and the cold water goss dowm.

KOTE: The calm band without wind at the squator is called dsldrums,
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THE WOREK OF THE WIND. . .

There are both imtermal and external csuses For the marine currents. The
& - A n H

the rotation of the sarth, The winds push the water fn the direction that they
Blond.

Expariment II: 25 Orvigin of Marine Currents

The sxperiment dees mot reproduce the actual situation, In the experiment, the cald
water sinks, the warm goes up towards the surface. What really happens in the oceans
ia the wmitu Phu!-nm dm'iu the dnr MMMMM

this

S0 here the warmer water is moving dowm.

The experiment shows the wertical curremt. In fact, there are both wertical and

We can compare the way of the waters with the way the wind behaves. In the water
there afe formed many cireles or currents which exchange water from the cold countries
with that of the warm countries, thus Eavorably affecting the climate,

CHARTS 9 and 10: HMarine Currents

: Epth charts show us in a svstematic wey the superficial move-
ments of the ocegn., The blue ~mrrows show the celd currents; the red arrows the
wars currents, Chart l’? lhm how currents change their course when they mDeet the
coasts of contiments: they hit 'I‘.h'l unnt, they bu:in te follow it. The cutrents

'Iil mli l‘un mm tl'l.t mti ﬁf ﬂlmnt.'l tﬂ tll: l:'.it"r:v.littiﬂl of blood in
car bodies. Bleood is purified in cur luongs: then it travels threngheout the hody:
and finglly returne again to be purified. (In the oceans, the soeat purifier i=
the coral fslamd: ses Montessori: Prom Childhood to Adoiescence) Thus the bleood
travels in a closed cyele which is beneficial to the wvholé body, In thée same Way
the marine current distributes warm water to the cold regions, then retuzns to be
warmed agein; amd in so deing, it serwes its commic duty.

The currents imdicated by the red arrows are caused by eguatorfal winds, warm
currents, Most important for Europe is that currenmt which originmates in the Gulf
of Mexico (Guif Stress Currentl): it crosses the Atlantic Ocean and moves arcund
the northern Buropesn coast (Morway), Another importanmt current beging in Japanm,
crosses the Faeific and flows along the coasts of North Ameries to Alagka: the
HBuroshio Curpent or the Black Current, nly a few currents are marked om this chart.
There ate mahy mofe,.

i i i Bomenclature. Ffere are marked a
greater number of currents, We zes here how complex the marime currents are. On
this map the currents are marked, the paths are shown and alse the names are given.
{The chart iz mot, howewver, used for the meworization of names, With the child we
simply read them md -lhulrzt tl:b_ as m:l_ﬂ_mlﬂ._ﬂmﬂmun_ﬂi:mmmu

£lowvs anl 1] £l Bl 14 1

Wﬁl
ﬂ_hﬂ Hffﬂt of tlﬂr vinﬂ_u_tu_umu.. ﬂmu lt‘t mtl lu.t.r.m: of water d:mpa,

manwmmmm. um:l. nlt. pqtﬂ:ln. -'l:l:'.+ The waves are

The WOREK OF THE WIND. . .

fent by the wind towards the beaches, the shore-—and this water is an erosive
force which gradually destrovs the shores.

The water by
itself erodes the rock and sand, but when the water contains all this =atter, the
erosive power imcreases.

CHART 112 Let's Destroy the Rock

Zenzorial aspeet: Some children are playing with guns. They are pointing the
guns toward the reek, and they chip it away with their bullets.

hn 1 zive " We hawe said that the wind

provokes the waves, and that the waves together with the flmting matter destroy the
cliffs, the shoras, ste. 5o the waves ave g pesult of the wind. But the wind itself
can destroy the rock, The wind may eontain sand and dust and other pacticles {sand
m:'lﬂ and when I.t- 'h‘lm l.g.uinst rock,

2 5 Iu nature there are many sStrange
Phenomena of ercsion. In one rock there might be softer and more sclid parts. Thus
there are rocks which wear away within until only a bridge is lefe., Soms rocks
wear away, taking on warious shapes such as thoge of animals,

The ercsion of the wind is stronger in arid regions where there iz little rain.

In pome devy land wind takes off whole 1a nd. lesvinr sxposed ¢
¥ery old ones. In the desert, the wind transports whole hillas of sand, thus constantly
changing the terrain, the scenery of the desert,

Experiment II: 26b: The Stratification of Rocks
(linked to experiment 13a: the stratification of rocks)
26b: The Wearing Away of Stratified Sediments

Sometimes the wind combines with water to produce 3 chemica]l chanse in addition to
the physical., The physical work of the wind is the waves, the currents., The chemi-
cal work is when the water and the wind transform reck into new suhstances, or othetr
matter: water and wind BUST petals.

Begearches
A, Practical verification of the reality of curremts. (rip tide: undertow)
B. Research of news about main currents: pietures, post cards of places whare
currents flew to show what their Influence on the environmant is,
€. Research of rocks which show the ercsfve work of wind or water. (pictures or
actual rocka.)
D, Research of other acticns of wind in nature,

CHAFTER VI. THE HYDROFHERE ARD ITS PHER(MERA

Man, in order te live, needs water, Also the animsls and plants nesd water to
survive. Water has always plaved an important vole, Water has always been & Freat
factor In the svolution of the sarth and the svelvtiom of living beings, Life began
in water, . .and 1ife developed in water for a long time, Then thess living beings
were able to sbandon water amd Iive outside it, bot still they had mnesd of water im
erder to gustain 1ife, A1l bodies are formed, in great part, of water, Three-fourtha
of the sarth is coversd by water, Uater glas rescher the sarth in the farm of rainm,
The water which first filled in the lowlands formed by ths volcances was raimsater,
and thus life was made possible. Hew im the rain Formed? We will discover rhat it
doea not rain in the same way in all parts of the earth. There are many differsnt
canses of this precipitation.

CHART 23a: How the :hina Fum

The alr is repressnted atrata of
different shades of color. e gradually lighter shades o r-:-g“i;dicbir.e that the

higher we go, the cooler the alr becomes. The bottom of the mountain indicatss
sez level, The asrrows indicate air, full of hemidity, ttmling upwards,
al i hig Ei During the davtime
when the sun shines -‘I:t sea level it iz heated, full of hemidity and it begina to Tise.
#

homidity condenses. And it rains. So in the movntains it rains more often than om
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HYDROSFHARE AND ITS ZHENCMENA. . .

THR Plains, Thiz i% one of the Feazonsz why the deserts are formed. Thes most typi=
cal phenopeng of the degert fs the “oroeraphical™ shadow.
The himid air rises ap, from the sea, uwp the mountain=
side, It is hot. Buot, resching a certain level of

eold strata, it cools gnd it Tains in the area of the
mountain top. The rain formed by the condensation —
of the sea air rising provokes the phenomena of the T

“eregraphical™ shadew, Ihe pregult ia desert. —p

The air continues in its direction but by mow the alr is dry; and thus the desert Is
formed, It rains where warm alr mests cold air, So when we have moontain ranges,
we have ateas close by where it aeldom rainz, Wh

- u E 018 IR 1 e 8] i o O LIk
Little on the other fiz sxaoderated: in the

not 8o characteristie.

l.'bt af ah winds, the ll‘.tu:tim i=

CHART 6: Rain at Sea

Semaocrial sspect: The chart shows that it {2 not always necessary to have a moun-
tain fof Tain to form. There ate other reasoms: some snvironmental situatiens that
produce rain are hlgh cossts. ;

Technical gapect: Tocal Rajn, In the sase way therte are local winds, there are

local cains, provoked by locgl winds. When the wind blows from the sea, bringing
vare alr rieh in hmidity; and the coast i= high, the coast obliges the wind te geo wp.

At a certain point the humid sif condenmes at s cooler altituds asnd it starts to raif.
CHARTS 7 & 8: Presented Together

CHART F: Warm Adr Bises : Ewvaporation,

Sensorial aspect; Here we have an equatorial scene; with exhuberant vegetation
whieh {2 characteristie of the squater. The spirals indficate the warm air, foll of
hmmidity, which rlaes,

Technical aspect: Evaporatich, During the daytis=e, the aun hssts the land and the

The water evaporates, bug the air above the land heats faster thap the afir

water.

above the water. As the warm air riass  the humid air above water comes io to £111
the spniy spacs.

CHAET E: Vapor Condenses

Sensorial aspsct; The scensry s the sams, but there are clouds and it Tadina,
Wby doss it rain so oftem?

Technical aspect: Condensation. We have already said that the warm alr abowe
the water moves towardas the lamd becamas that alr has heated faster. Onee it geta
sbowe the land, it is heated again and rises. BEut this new air is full of humidity
from the sea,

These are called “pericdical™ riins becanss they usually fall at about thres
a'eleek in the afterncon, But the water that reaches the sarth cen be alss in the
form of ZNOW, POG, HAIL, DEW, FROST, . .(Explain tha differsnce batwssn thess pheanome-
ma and howr they are formed.) When the rain reaches the sarth it is absorbed by tha
lamds = & &

ACLATEE L
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ones gntil we hawe a full current. We are especially interested in rivers because
they have always been an important part of man®s history, Rivers are fresh water
courses which flow by a natural channel, being confined within banks, fnte a lake,
into another riwer, or into the sea. Fomssils of primitive man hawve alwvays been foumd
aleng the banks of the great rivers, It was a place where primitive man might find
animals which he needed to sustain hiz 1ife. Hivers have always been eszential to
both the hunter and the farmer; both hunting and agriculturs depend on the animals
which need the water, and rivers are important, too, in the growing of cropa. Mum
also finds fish in the waters (those ati{1l unpoluted are abgndant with fish.)

And mo main eivilizations have glways developed along the great rivers, or close
to good sontees of water, And for a long time rivers were also the sasiesst and
shortest way of communication. Man even made artificial rivers to mest their needs,
Factories nowr are lecated mear rivers fof the purposes of communicatiom and trans-
portation,

THE RYDROSFHERE AND ITS PHEMOMENA, . .

CHART 12: Most Important Riwers

Sensorial aspect: chart shows the most importanmt rivers whieh cross the
earth. Thers are mamy others. The earth is colored light green, dark gETesn, brown
and yellow.

T i F Here wa show the river which ruma
dowm the slopes of the mountains, becoming s larger and larger river, That pact of
the raimwater which is not absorbed by the land continues as part of the river; and
the water course rums continuzlly.

the earth and flow downm, R :
The dark brown on the chart represents the highest

parta of the earth, The yellow are high aress, but lower tham thess in broem,. The
light green are the lower lands, the plafns. The dark green is the land at sea level,
Following the courses of many rivera, then, we see that the river's path crosses

the land showm in 211 the Jdifferent colors

CHART 13, 1%, and 15: The Earth s :
Thess three charts show the differemt rivers in Europe and im the world, A1l the
rivers vhich cross the land make it look 1ike a big spomge,

CHART 13: Technical mspect: The Mainm Rivers of Europe, Here those main rivers are
marked,

- ¢ The Eivers of Europs. Here sre all the rivers in
Eyrope, We want to call the child's attention to the NUMBER of rivers im the world,
We talk sbout only & few, but it is importsnt to realize the wast number which exist
on cur earth.

« Here agaln we show only the most important rivers,
M discussion centers now arcund the impertanes of rivers for 1ife: and hew the Pivers
on which we all depend are distributed throughoot the werld,

A short histery of the river s giwen after the importance of riwers is emphasized,
We may think that the 1ife of a river is external, but instead the histery of a viver
is 1ike the history of man and civilization: the river has an infancy, s youth,
an adulthscd and at old age. The infant is small, short amd has much energy.

We call this river a stresm. It roms down a steep
slope and tends to take with it ewerything thar it
finds in fte way, It runs dowm a zlops and quickly
reaches the ssa or a lake. As the infant river ruma,
it continually brings with it rocks, sand, ete, , .
and gradually the course of the river becooes calmer.

Instead of continuing as steeply as before, the strenm
bed becomes flatter., The infant river has become a
eoath, It still rums quickly, but not as fast as before.
It is still Full of energy, still brioging with it &
great quantity of matter. At this point the river is
not good for mavigation.

Then the river reaches maturity, adulthond. At this
point the river is good for navigation. The course is
swooth, there iz much water (desp) and 1t is very wide.
Bow it comes down a wery alight inclinatiom, but it
continues to bring dowm great quantitiez of matter.

Finally the river becomes old. It goes wery slowly:
it is tired, Tts surface is wvery smooth, And becanse
the river is tired and not wery strong, when it finds

:: obatacle, instead of jumping over it, it goes arcund

14

We see in the drawicgs that each time the tiver bed
flattens owt, the mountain gets shorter: the water
has wvorn mway such of the rock and soil and sand
that contributes to the mauntain’s slopes.

= m o o ——— o E T



THE HYDROSFHERE AMDITS PHEROMENA. . .

Locking at an old river from an overhead view, we ses a
winding course; these curves are called a meander, i#n
eld river is not good for navigationm fm many pacts
because often sand banks form om the river bottem, The river is not strong encugh
now to desolish the secmmlating piles of matter whiech £f has transported. Fhen the

[ T i M B i R OLAE 1 L] hL TR L L] B

The young river carries great amconts of matter with it.
: - Tha chart shows this
erogive offack:
CHART ¥6: The Wark of the Hater
: On the chart we sew men using picks to excavate the bottcm and
pides of the river, Other men ace carrving away the removed materisl inm baskets,

i The stream takes with it quamtities
of different materigla: sand; rocks, etc. The water drews this matter along its
bad. 3o this matter is the instrument of the riwer, contributing its om erosive
power a8 it it carried alomg by the water, On the chart it is representsd by the
men's picks, bacauge of the fncreased
height of the water and the subsequently greater £ oreoe,

Afi Experiment: WUsing twe shests of tin, or a
similar material, prepare a V-shaped basin,
Line it with rocks and pebbles alomg both
gides and the bottem: & small sealé Crand
Canyosi., Fill in all the empty space with
satd o that the basin appears to be com-
pletely filled with sand. (The children's
surprise) At the lower edge of one of the
open aides, place a bucket to catch the

#sand afd water that runs off. At the op-
posite end, top, open o hose that runs
ACROSS THE TOF OF THE SAMD, as a riwer. At first the water mskes a chan-
opl, then it widens and despens until all the sand iz remowved and the
rocks are left, This is the work that a rviver does over a long periocd

of tine, {Baat to do this experiment cut inm the garden!)

Io this way Tivers fors wallsvh-—-taially Y-shated.

-G:E.ﬁi':l' 17: The Valley Exesvated by a River
g2ensorial sspsek: If we could cot our river valley like this (eross-section),

we wold ses that it has a "V shape.
i i ; Ihe evosive work of the river is cobe

runs Faster, Alopg the banks the current is gemnecally slower; at the center Faster,
Zo valleys formed by rivers often have a "-shape.  Howewer, because most rivers
have many tributaries whose valley patterns fmtrude on the main river walley, this
central valley is cut by many others; and thus there are few perfect V - shapes,

When the river stops digging so desply, when it is beccming cld and the valley
stops enlarging, the river bed ceases'to decpem and the excavatiom at the bottom

.tﬂ'!'ll

In addition to the work of excavatiom,
this matter that it has excavated. The river excavates from the mountain and de-
posits the matter on the plain.

The erosive work of the river is greatest at the center. But there are other
points whers the erosive work is evenm greater:
one of these iz the Falls, In the case of &
falls, the water comes dowm with great force,
excavating a hole &t the base. As a result X
of thiz bole that decpens at the base, the
Focks and earth just zbove the base begin to
crumble and fall. Thus the falls are never
etill, but always moving backwards,

THE WYDROSPHERE AND ITS PHENOMERA. . .

It is reported that Niagara Falls moves backwards approximately 60 cm. per year,
(Walter reports that geologists have actually desmed the Riagara Biver teo study
thie rock eresisn, measuring the position of the falls; and at a certain point
in the future will again repeat this measerement to determine more exactly the
wearing-awey process and its rate,)

“hen the £211 fs young, this point is wvery sharp,
As the falls age, this angle beccmes smoother,
Bore Toubded, And this “rounding off™ becoses
finally & new rock formation over which the

water rums with great speed and we ea2ll thia
capidas,

CEUART 18: A Valley Excavated by a River

Sepascinl: We sas pictured here A tartrow deep walley with almosr pertical
Walls. Hest is the walley forsed?

Techoical sspect: The Conven: Some water streams run scross ragions with & wery
dry climate. Therefore, the river doss not have any tributariss, In this way obe
single valley is formed, and the piver digs the valley alvays deepar, especially

when there are ‘mb rocks, where the land fa dry and bresks up wery easfly. On the
chart we sec a very dey elimate with almost oo vegstatiom: therefore, the erosive
work is mot hindered at all. With time the water digs a very deep valley with
vertical wallas,

159 b ke B v R

At the beginning of the sarth the ercsive force was very strong because there were
no plimte. In more recent times, water still carriss avay whole parts of lamd
where there is & lack of trees and plants to hold the earth. The slopes of the
mountaing (The Alpimiinil) of central Italy show the effects of this massive srosien,
This erosive work which takes place where there is no wagetation fs not emly the
work of the river, but the werk of weter in general, Raimeatar, before {t reaches
the rivers, moves whole areas of land In the phenocmenon of landslides,

m.-\m'
r Epgak i [ I:H!l m

t the ntr I:-l-. &l11 the lgnd from this m [nmtiq-‘u, leaving
only a stack of rocks ressmbling & pillar or an ambrells,

] *d ECa 1T

Originally tha land
is flat: we hawe the slope of a mountain. Down the surface runs water, However,
under the sofl thers was a rock. The water at a certain point inm cafrying the dirt
@Ay, meets the rock snd starts running around ft. As water tends to follew the
samé rosd, whem it raing the water contimes to follow the channel it has made.

At & certainm point all the ground areound the rock is taken sway, but the rotk, which
is very heavy, remaing. Finally the entire pillar is revaalad,

Bot all the raimvater runs dowm across the surface or the land; sooe is shaorbed
into the ground,
apring because water seeks {ts oum level,
Experiment: Water Secks its Owm Level: A simple experiment with

different shaped test tubes am used in Fitst Lavel
Experiments: #13, to show this phencmencn,

Underground the water goes om with fts work, It sxcavates underground caves. Dos
the water,
contalning COy, dissolves the rock

Experiment 28: Destruction of the Rock: A ralatively dangercus
sxperiment which the teacher must sipptvise, THare
we take a plece of rock (marble) and let some dropa
of hydrechloric aefd drop on the reck, The acid
makes a foam which eats a Mole im the rock. Howewer,
it is not actuslly this geid which does this werk,

e T I —
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Often the caves excavated underground are wery beautiful and interesting dus to
the formation of stalapmites and atalageites., (In further ressarch, the childrem
can investigate these formations, the colers, how they are formed.,) Tf the

underground water runs through miveral substances, we have the érigio of the
oineral and thermal waters, -

CHART 20 and 21: Like a Young Boy |

Sensorial aspect (of bothl: We have said that water penetrates into the ground,
digging tunnels and caves and them finally emerging, often as a apring. The water
ia 1ike a boy who likes to sit In a favorite place reading a book. Perhaps a hidden
place. After awhile he becomes tired, he stretches and puts his book aside. He
gets comfortable, stretching out into the open,

i H i « oWhen the water £ills in the openings of
the rocks, it remains there, confortably resting. Then, when winter comes, that
water freszes. When water passes from 1iquid to seolid, it grows and expands, When
it freezes and expands, we do not notice the zplitting of the rocks or the cracking
because the ice acts as a cement, But in the spring, when the temperature increases,
the ice melts and turms to watet. The ice mo longer keeps the rocks together and the
result is vocks breaking loose, landslides, etec, This i3 the result of the ice
expanaion which has altersd and broksn up the roeks fromw ithin.

Experiment 324 (II): Expansion Water fs the only liquid which
expands when in a selid state,

We are considering water as a solid, not as rain, What is the phenomenon produced
by water in a solid state? In the coldest regioms, I.'a.iuwftsr fallas as snew. Soow,
if it doesn't melt, accumulates in basing or valleys as néve and forms blocks of
ice. The blocks of ice, when they come to a slope, 3lide down, When those blocks
of iss coms dowm to a cettain height, they begin to melt. A glacier is called a
eiver of fce;™ it is frozen water that moves.

Snow accurulates fn the "eollective basin.”

The snow, even though it iz soft, because of

its weight, becomes packed ice. The snow finds
a slopa; and the gurface snowfisld beginz to
gtart sliding down, The parts underneath remain
to become a permancnt glacier.

Exeavated by a Glacier

. They have great power because of their weight.

They excavate valleys, but not as a river; they excavate both the depth and the sides,
Tecknical aspeet: If we could cut a glacial valley, we would see that it has a

U-shape, The glascier, with the materials it carries alomg with it, excavates at the

center and ocm both sides,

CHART 22: The Glacier and the Environmsnt

Sensorfal aspect: These are very high mountains. At the bottom the glacier melts
and the rumning stream begins. Here the temperature is warmer and we see a house
in the lower valley. Above there is anow and ice all year round,

Technirasl papect: Morsines, The typieal desposits left behind by the glacier are
zalled moraines, The glacier brings with it small and large rocks that it abandons
along the way. On the chart we see lateral moraines along the sides. Frontal or
terminal moraines show where the glacier once moved farther forward and when it melted
and receded, it left behind the moraimes, When twe glaciers meet, medial woraines

‘are foromed.

CHART 23: ‘What the Vallay Locks Liks when the Glacisr THsappears

Sensnrinl sapsct: Doring the history of the sarth, there hawe been very cold and
very warm paricds. In the warm periods many glaciers disappeared. This is how the
landscaps looks when the glacier disappears. Theres £5 a deep valley (the glacisr
digs very deeply). The walls of the valley are wery sscoth and rouvndad; thare are
no rocks sticking out, At the bottom are the rofks and stooes that the glacier
carried down with it., Usually a river runs through the walley,

THE WYDAOSEHERE AND ITS PHENOMERA, .
Chart 273, . .

Technical aspect: The Hanging Valleys. These “alleye start with a water fall
high up in the mountains,

The Constant Work of the Water

CHARTS 25 and 26 (26: Senscrial; and 25: Technical) The Cycle of Water,
H Hater from the

lake, ete,) evaporates, rvises, This evaporation is always tlkiugM:!E::,q:::ut::
rate increases with ouch sun. Water wapor goes up and forms the c¢lewds. The clouds
are pushed by the wind ascress the sky. When they come to a place whers the temperature
is colder, the vaper transforms and falls to the sarth as snow, raln, hail, ete,
Thuz the water has come te the earth, nourishing the rivers which cATEY the water to
the lakes and aeas, In this way we have a complete cycle,

Senanris)l sapeck (26): Dr, Hontessori represented the water cyele as The Game
of the Water, She says: Water is 1ike childrem who 1ike to elimb, to Tum, to
slide and then to start all over again. The children, then, are the water, Part of
the children will alwaye 1ike to hide im a cave, On the chart we ses some of them

in & cave indicating the underground water. Dot both the water and the childrem
eventually come out-—to the surface.

CHART 37:  Water and Plants

Szngoris]l aspect: We have talked of the water as rivers and glaciers, Here we
have the relationship of water and 1ife. Water is the benefactor of all livimg
beinga, We have seen that plants and animals cannot live without it. Without
water, nothing can grow. Through symbolic @ lors, we see that im different parts
of the world, we have different types of vegetation,

The chart shows vellow ateas: these

are the areas whers no vegetation grows, particularly the deserts. The dark green
parts shown are thoae where it is wery hot, but there is also much water, Hece forests
grow with exhuberant vegetation, The areas colored im light gresn are those where it
is hot, but there i3 less water, so there is less abundant vegetation: thess ars
often the plains, The brown-orange areas represent those "temperate zomes” These
areas have temperate climates. There s not such water but nlants do mot need it
becauze the heat Is not great, These areas hawve been greatly transformed by men;
man ha® paved avay many plants; cemented the vegetation, Farther north we see
an area of black pine trees, These are very cold areas where only coniferous
trees grow, Reedles of the svergresn are protectsd against the cold. Above them
are green pine trees. Here is the coldest part of the esarth. Very few apecies of
Plant 1ife grow here, only the moass and 1ichens.

BOTE: We can present this chart as a static material or as a dynamic starting
point for ressareh,

Rezearches

A: The Importance of Water for Life: -

1} The phemomena of pollution. How can we help to diminish the pollutisn
that the progress of civilizatiom has brought?

B, Rain, Smew, Hail, dew, frost, fog, sleet, etc. . . .: cbservetions drawings,
researches,

€. Research and illustraticns of the Life of a River

B, Changes made in the environment by a river,

E. Outings: to a river, stc. . , .

F. The Mechanical and Chemical Action of the Water: news and fllustrations,

G, The Flacier:
1) Illustrations of changes in the envirorment due to glaciers,

2} Collections of maps showing the location of glaciers om earth during
different geclogical periods,

Eesearch of the Different Findas of Vegstasi
o et of Yegetatiom and how they are distributed on

Geography never ends. Live in your owm times, following Montessori's prined

r Flt’l
keeping that which fs fundamental, but changing the text to mest the children's need
:::J::EE&“H“ to a world that is always a new body of information as man begins to

=== 3antina
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1) Subject: force of attracticm.

Materials: a basin, construction paper (pressed in layers) a jug
Full of water.

Command: pour the water slowly into the basin. Wait for it to be
absolutely still. Tear the thin card in about twenty pie-
cis, using your hend:s and not the scisscors; the pilecis of
card should not be too large and almost square. Arrange
them lightly on the surface of the water, sway from the

edge of the basin and in such a way that they do not touch

each other.

What do you observe? If you want, you can write down your cbservation.

Statement: The piecis of thin card have been attracted till joining

by cohesion force. This helps you to understand how parti-

cleg were atiracted to each cther in space to form celes-—
tial bodies.

2} subject: Centrifugal and Ceatripetal Forces.
. Materials: A bucket of plastic, if possible, water, a string.
Command : Take the small bucket, fill it about 3/4 full with water,
attach the string to its handle and swing the bucket over
your head.
What do you observe? Repeat the experiment slowing down the movement.
What do you observe? Repeat the experiment with the bucket empty, let
- it go.
What 4o vou chserve?

Statement: IF we put something in circular motion, two forces result:

one that attracts the thing towvards the center, and the
cther that pulls it cutwards. The fcormer is called the
CENTRIPETAL and the latter CENTRIFUGAL Fforce. If an equi
1ibrium is maintained between the two forces, the body
does not Fall.

3a) Subject: Force of inertia.
Material: - cylindrical glass, with a flat base - 100 Lire coin -
- post card.
Command: 1. Turn the glass up side dowm; put the post card on top
of it; and on top of the postcard put the money.
2. Take the posteard away with a sharp movement.

= ¥hat happened?
= Write your observations, if you wish.

3b) Subject: Force of inertia.
Material: - cylindrical glass, with a Flat base
= water in a small pitcher

r
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3c) Subject: Force of inertia.

Material: =~ the 1id of a box (rather large as that used For the
"great division® box); = a glass marble - pencil.

Command: 1. Place the cover with the rim up, in the center of the
table. Put the marble in the middle and against the short
side nearest you. Place the pencil korizontally on the
table at the same position as the short side of the bex.

2. Wow, with a rapid movement, draw the cover towards you,

making it drag on the table, but stopping it suddenly.

- Observe and answer:
1. Compare the position of the marble with the rim of the
box, from which it left. vhat has happened to the marble?
2. Compare the position of the marble with that of the pen-
cil. What has happened to the marble?
3. Look up the word "inertia" in the dicticmary.

Statement:

1. A body in the state of rest, that is immobile (the glass
marble) maintains its state, that is, it remains stiil.
The glass sphere remains still, in its position through
the "force of inertia”.

2. The force of inertia is the characteristic of bodies to
remain in the state in which they are found, that is,
not to begin moving when they are still or to continue
o movwe, if they are already in motion.

3d) Subject: Force of inertia
Material: - solid rubber ball - a blanket.
Command: 1. Place the blanket on a smoocth pavement. Then throw the
ball on the blanket.
2. Repeat the throwing, doing it so that the ball falls on
the pavement.
Note: The way you throw must always have the same Fforce.
= What do you cbserve?
— Write your observations, if you wish.

Statement: Every body persists im its own state of rest or of uni-
Form motion in a straight line, as long as there is no
intervention by an external cause to modify this state.

da} Subject: Force of gravity
Material: ~ piece of iron - sheet of paper - piece of cork - a
Feather - a plumb line — Newton's tube.
Command: 1. Hold in the same hand the First 4 materials licted. Get
up on a chair and let the articlez Fall, all at once.

D,

B,

e < ]
i i

- sheet of strong paper. > 2, Take the Fewton's tube keeping it vertically and then
Command: 1. Fill the glags & little more than half full of water. turn it over rapidly.

2. Futr the glass on the sheet of paper.

3. Finally give the paper a sharp pull. E
- what do you observe? ’ L
- Write your observatioms, if you wish.

L
& 4

o

1) What do you observe?
2) Using the plumb-line, arcwer: In which direction 4id the objects
Faiiv

_,,
P
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Statement: a) Gravity iz the force thar attracts all bodies towards
the Earth. The force of gravity i= equal For all bodies.
The direction of gravity is that indicated by the plumb
line,

b) Weight is the result of the action of gravity on the mo— .

lecules that constitute a body.
It may De said that:

= The force of gravity increases gradually as the bodies
draw near the center of the Earth and therefore diminish
when the body goes away From it.

= Since weight and gravity are linked together, the weight
of a body diminishes gradually as it goes away from the
Barth and vice versa.

4b) Subject: The force of gravity.
Material: - Two equal sheets of paper.
Commard: 1) Roll one of the sheets of paper into a hard ball.
2} Get up on a chair, then holding the flat sheet of paper
and the ball of paper — drop both at the same time.
= What do you observe?
= If you wish, write your chservations.

Statement: The weight of the two bodies (the sheets of paper) is
equal. The sheet rolled into a ball fell more rapidly,
becanse it has a smaller surface than the Flat sheet;
that is, a lesser quantity of air exerted prassure on it.

" The resistance met by the sheet of rolled up paper is less
than that met by the Flat sheet of paper.

Ga) Subject: Hot air rises.

Materials: proper tube, clay, tin plate, cigarette and matches,tin

can containing sand.

Command: take the tube, fix its base with a little bit of clay on
the plate. Light the cigarette, take away the two stoppers
cn the side of the tube; hold the cigarette near the lower
hole and note. the direction of the smoke.

Kow take the tin can, heat it very well and place it inside
,m;he tube closing the tube completely. After about Five mi-
e utes take away the stoppers on the side of the tube and
— old the lighted cigarette once again near the lower hole.
“Euds- Hote the direction of the smoke this time. ¥rite down your

dam gl
<fe observations, if vou want.

Statement: hot air rises, and the space left empty by it, is occu-
pied by cold air.

fé y Ripnt .
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5b) Subject: Warm air goes up
Materials: a spiral, a knitting needle, a piece of plasticine, some

; litle candles, some matches.
Command:  Fix the spiral on the top of a knitting needle. Insert the
knitting needle in the plasticine so that it stand up.

S i : Vi 1
Pud m %ﬁfbme or more candles bes:td?gt and light t@ up. ‘*
What do you observe? IF you wint you can write your observations. %E_
6) Subject: Volcanism (2nd experience) LE
Material: - in clay: volcanic cone with "pipe" - plastic funnel, thre- £
aded into a rubber tube - rubber stopper, pierced by a long t
glass tube - Flask or decanter (= vase, of glass, with a IEP-EIE
ge belly and a long straight neck) - spirit lamp or Bunsen
burner, wire grid, matches = metal stand = properly set-up
— sand of various grains and colors, powdered marble,earth, E
powdered wood-carbon (charcoal), water - houses, plants, :
shrubs, moss; stones powder and piece of pumice, landscape "E
scenery: for the reconstruction of natural and geographical

=

-- Covred- o rironment = wood support or platform with a central hole
%ﬁ'q = large flat metal basin.

o “ewains

cagpet- Command: 1. After having placed the metal basin on the table, put iﬂxw
the wood platform. On the platform, place the volcanic cone. ;:gﬁﬁErfﬁh
2. Thread the rubber tube through the cone, and arrange it so :

that the funnel adheres to the crater.
3. Flace the plamned objects for the reconstruction of the na- b
tural environment, completing the work with the landscape scenery. ﬁg

ke

4. On the Floor, mount the metal stand, affix the flask and
under it, the burner and the grid.

—~ 5. In the flask, pour sand, powdered wood-carbon, earth,water.
Flug the flask with the rubber stopper. tadte 0 B By
Attention: Ee sure that the glass tube draws d i e .
Finally, light the burner. ¥
Attention: Eeep away and don't go near the cone, uptil the expe-

Observe and answer:

1. The various substances listed above, contained in the
Flask, represent the "magma". Look in the dicticmary For the defi-
nition of "magma".

2. Why-have the materials been pushed out, together with the
boiling water.

3- Draw the section of the volcanic apparatus, by using the
proper classified nomenclature.

4. Mark, on a world map, the position of active volcanoces.

5. Draw a map of Italy, then locate the active wolcanoes,
designating them in red, and "extinct® volcanoes in black. Finally,
lock for articles about the old cities of Pompei and Ercolano.
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Statement: The velcans is vent in the earth's crust, from vhich mate
rials of wery high temperature erupt. One part of the ma—
terial, by solidifying, accumulate around the opening it—
celf, Forming a wolcanic neck.

7) Subject: Erosion
Materiasls: clay, water, watering can. {mwmmmm J
Command : boilid a

little mountain using hard clay for t ﬂen’ cen=-
tre and sefrclay on top, then drop some watér on top of

the mountain with a watering can.(uadsocsfes gfast Rasimipnt
What do you observe? IF you want, you can write down your remarks:
statement: Where the earth is bare, the erosicn is wery great.
Ba) subject: Extention
Materials: a cylindrical or a rectangular jar of glass, & s=mall bot—
tle, a stopper, water.
Command : Take the small bottle and cork it, Fillx the jar with wa-—

ter; dip the bottle in water and take ofF the 5t4::p

What do you see? Write dowm your cbeervations. ‘:_.ﬁ.q_. n,j.,..s- -m.-.,-.-h.ﬁ- "‘E?-

8b} Subject: Alr occupies space.
Material: - furnel - water in a pitcher - rubber stopper with an

opening - bottle.
Command: 1. Thread the furmel through the stopper and with it, plug
" the bottle. Then pour the water into the funmel.
Attention: the Funnel sust always remain Ffull of water.
= What do you obierwve?
- Write your cbservations, if vou wish.
2. Hold the stopper 1ifting it slightly, and pour the watar
again.
= What do you obserwéa now?
- Write your new observations, if you wish.

Statement: Air ocoupies the space 1nside the bottle preventing t]:IE
water from entering the bottle. q"::_ ﬁl
3 :
9a) Subject: Sﬂg&g% {1st experience) afacfoti
* Materisl: - cubes, with an edge of Tcm; of the following substances:

]'_u'gaa-u-:annn 1

I

"Z‘Sfﬁ"“

um,.,.; -n&i.u..

s b

L mmmmw

with an edge of Tem - liquid substances: distilled wat
cil, pure alcchol, mercury — precise scale pan.

« Weigh each of the 6 solid cubes,; taking note of their
weight. 2. Calculate the weight of the hollow cubsa.
gﬂ.u..- Attention:” It welght represents the "tare”.

3. Then, using the same hollow cube, weigh 1 c&” of each of
the named liquid substances. Attenticm: We pust obtain

the "net" weight. rmww;wrm

= What do you observe?

= Write your cbservations, if 0w W

tatement: Th&m '&i'gﬂ-'ia between the relative
weight of 3 l"ﬂﬁ gd the woight of an ggual quantity of
giﬂ'tilleg water

Anladseradop In iy ptlesvel |
ml-\ﬂ-.ul.-ﬂ_-

ﬁnﬁ#ﬂ;ﬁ
drd G pesd rrecaeal fan cef S e et L el e 4T

S

soplar wood, irem, lead, cork — hollow cube, in ste&l,j—_ﬁ
"a o5

</

g_ﬁ
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9b) Subject: m (2nd experience) W% : o defonad

Material: — graduated cylinder (measuring tube) (100 cm” )ignfet

- water in a pitcher - varicus pieces of materisl: ron,  THER
marble, brass, wood, lead, mercury - precise scale pan. (4
Command: 1. Weigh each piece of material and note the weight, ex- ¥ 7,

pressed in grams. 2, Pour the water filling exactly half W
ece

the graduated tube. Then, one at the time, place each pi

of material inm the tube removing each before putting in th?ﬁ

ne:f.t Each time, note the désplacement

in the water level.
i:nall:, divide the wejght of each

the wal o

.ﬂ.w
Twul vmmuw; you will obtain the speci-

fEE ?%at of the di*fere:ut ,materials examined.

10) Subject: Stratification of rocks - &) Formation of a basin b;..r sedi=
mentation.

Material: - grey plasticine: about 2 Eg. = brick colored plasticine:

about ¢ ¥g. - wax for r::dhing "Pongo®: 1 cake (¥ kg) of each of

the Ffollowing colors: yellow, black, white, greenm - circular disc

of cardboard with a diameter of abclu“' 30 cm. - flat soup plate =

ﬂllad Paper - Inife - rolling pin, if possible short and thick -

,..j.' S e centimeter raler and pencil = scissors.

Command: 1. The teacher has worked the grey plasticine, Forming a
ring, and placed it arcund the plate. Of the same grey plasticine

@ she prepared a circular gheet, as big as the plate, with which che

has covered the bottom of the same plate, obtaining a low and wide
cylinder that has been completed by £illing exactly the empty spa—
ce. She has turned the cylinder upside down and placed it on the
tray, which has already been covered with oiled paper. She has Pi-
nzily removed the plate, cbtaining a concave wvesael, ealled a "ha-
5 T

2. The successive phases of construction of the basin, illus
trated below, represent the stratification, that is, the successi-
ve deposit of sediments in a basin. The teacher, with the yellow
"Fongo" (which has been put to soften in a warm place) using a
rolling pin, has prepared a circular sheet (diameter of about 24
em) with a thickness of a little more than /2 cm. She has then
Placed the sheet on the basin. Pressing and removing excess in ap-
propriate areas, she has, step by step, made this first strata ad-
here to all of the basin. The basin in this way has changed color:
we can recognize oanly -the grey rim.

3. The teacher has repeated the preceding process, working
succesgively with "Pongo® black, white and green, ending Finally
with a circle of brick colored plasticine. The 4 sheet prepared
have a diemeter that decreases by about ome centimeter;: so that
the brick colored sheet, the last of the series, has a diameter
of about only 20 com.

Observe and answer:

1. Wwhich color of material is placed first, and which was
Placed last? List the strata in the order in which they were pla-
cexl by the teacher on the bottom of the basin.
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2. Amowg the concentrie rings which constitute the sedimenta-—
ry basin, which are the oldest: whick are in the center and which
are on the periphery? (gReciplen.p- faist ores '

3. Lsing the same colors as in the experience, drav the sec-

s tion of the sedimentarv basin and write your observations, (Sesilkesh—
%W&t iz the difference of position of the concentric rings
between a sedimentary basin and a plateau?

5. Compare the drawing of Exercise no. 3 with that correspond
ing to the relative command illustrating the wearing away of sedi-
mentiry stratificaticms on & moumtain., Write your chservations ba-
sing them on the positicn of the strata of the same color.
€. With a black pencil draw on a sheet of paper a large 5
SE - N fcapital manuscript letter). From the same point trace with a dig
& ferent color, another S, parallel to the First.

W tow turn the paper, 50 that vou see the 5 horizomtally. On the
fleft you will notice a sedimentary basin and a mountain on the
I3 i-g'ht Fold and cut the paper intoc 2 perts, exactly where the ba-
sin and the mountain are joined. Write your cobservations basing

"% them on the polors, :":.-E.a.qlmAun_ﬂ-\.ﬁt (~eifernall nice g2 -goins
s W TE S - FRe

11) Subject: Formatiom of the mountain.
Material: - 6 strips of maverial, rather firm (panne Lenci) of diffe-
rent coleorz; For example: gyrey, yellow, black, white,
green, pink. The vidth of the strip of material mist be
abuut 30 cm and fhe length not less than 70 cm.
QT g AL AN

Command: 1. 'Dn a ta‘bie, lay ok tn:-p%. each other tﬁe strips of mate—
rial. Attention: the laying oot of the material must be
dome with care, because the strata which result mast be
vigible.

2. Press your hands on the 2 ends of the strata of cloth,
o - push from both sides towards the center.
' = What 4o you observe?

= If you wizh you may write yvour cbservations.

3. Another time, with your left hand, hold the ztrips Firm,
and with your right hand, push the strips toward the cen
tﬂ'rl

= What do you cbhserve this time?
- Write, if you wish, your observations.

Statement: The Formation of the mountain (called nrugemr] kas -also
been caused by: oo e
a) lateral pressure [horizomtally)
b) pressure from top to bottom and vice versa
supporting pressures of the continental massz, in dEt-EE—
minated pericds of the higstory of the Earth.

o o = st )
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"Fracture" of the earth's crust
al: = Eectamqmular parallelepiped having a square base: one of
he bases is subdivided into 10 strips of equal width, but of dif
ferent colors - a parallelepiped equal to the above, but composed
of 3 prisms, chtained by dividing the base by means of segments
joining the midpoint of a side with the vertices of the opposite
(.5 -preswedp LA
g Teaane . Command: 1. Place the whole parallelepiped on the table, in such a
clase Pl — M--ha:.r that the 2 square bascs are perpendicular to the surface of
w_&"’the table and the colored styips are horizomtally in Pront of you.
ach - Thiz parallelepiped represents a series of 10 _ztratifications of
} sedimentary rocks, in their criginal position (hopizontal), gene-
i}

rally rigid.
Attention: the stratum marked by the red pgplor is that which was
BosSL Xecently deposifed.
2. Then, near-by, place the divided paralielepiped, inm such
& way that the disposition of the strata corresponds to the stra-
ta of the whole parallelepiped. — Thizs new paralleleépiped repra-
2ents the aéxample of 2 Fractures caused by deforming pressures.
ﬂ 3. With both parts, but using different hand pressura,push
laterally, from one side thward the top and From the other side
tovard the bottom, in such a way &3 to cause the displacement and
the upsetting of the 2 masses of latgral rocks. - This fracture,
accompanied by displacement of the rocks along a lewel is called
a *Pault®, Lok
4. Finally, compare the positicn of the atrata of the two
PEaults™ with the strata of the wvhole parallalepipéed.
- Write your observations.
‘= Draw the wvariocus phases of the experience.
Statement: As a result of the Fracture of rigid rocks, the "Ffaalt le
vel®™ can assume & horizontal, oblique or wertical direc—
tion.

13) Subject:  Stratification of rocks: (fegere- /0 )
a) The wearing away of stratified sediments.

Material: = grey plasticine: about 2 Eg - brick colored plasticine:
about 1 g - wax for modeling - "Poago™: 1 cake (¥ Kg) of each
of the Following colors: yellow, black, white and green - circu-
lar dizsc of cardboard with a diameter of about 30 cm = oiled pa—
par - knife, if possible witk a sarrated blade — reolling pin -
1f possible short and thick - centimeter ruler and pensil - scis
S0T5.

Command: 1. The teacher has worked the grey plasticine and gonstryuc-—
ted the model of a common mountain (gn erect come with a rounded
vertex: diameter of 18 em and altitude about 13 om).

- She hags cut from the oiled paper, a circle of the same diameter
as the disc and has placed it on the digc and then on top of the
P-H.PEI." she has arranged the mountain that she has already con-

comton. o
fdesns urkat Rappcmndcdim top tapro WM
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2. The successive phases of the constructicon of the mountain,
which are described below, represent the stratifications, that is,
tha successive deposits of sediments. = The teacher, with the yel-
low "Pongo™ (that has been put to scften in a warm place] using the
rolling pin, has prepared a circular sheet (diameter about 35 cm)
having a thickness of a little more than & cm. She has then placed
the center of the shest to correspond exactly with the top of ths
mountain. Pressing and removing excess in the appropriate areas;
the has, step by step, made the sheet adhere to the sides of the
mountain. The sides of the mountain khave in this way changed color.

' 3. The tescher has repeated the preceding process working
successively with "Pongo" of black, white and green, Finishing the
work with a strate of brick colored plasticine.

4. Finally, she has "decapitated” the mountain, giving the
origin to a special plateau.

Observe and answer:

14)

15)

16)

1. Which color of meterial is placed first and which is placed last?
List the strata, in the order in shich they have been placed by
the teacher in comstructing the mountain.

2. Are the oldest terrares (that is, that which the teacher, in the
course of her work, placed First) on the periphery or in the cen-
ter of the plateaun?

3. Using the zame colors as in the experience, draw the sectlun of
a mountain and write your observations.

4, After having worked with ccoemand no. 10 arswer:

What is the diFference of position of the comcentric strats bet-
ween a platean and a sedimentary basin?

Subject: Solar energy

Materials: a lamp with 2 stand, a tiny ball. f?'-'ﬂ"i*!-ﬂi-}

Command: take 2 lamp, switch it on and place it in the middle of
a table in such a2 way that the rayes fall in all directions.
A short distance away, place a tiny ball (since it repre-
gsents the earth, the ball should be very small).
Note now, what part of the total rays the ball receives.
IF you Want, you can write dowm your remarks,

Statement: the earth receives & very small part of the solar enargy.

Subject: T1luminaticn oF the Barth )
Materdials: a light bulb, a tube, the blue and white globe.
Copmarnd: take the light bulb on & stand. Put it into a tube and
" throw the light hoerdizontally on the earth.

¥hat do you observe? If vou want, you can write down your remarks.
Statement: the sun can illuminate only half of the sarth at s time,

the other half remaing in the darkness and this causes

the day and the night.

Subject: The perpendicular and the obligue »aYS.

Materials: a light bulb, 2 tube, a2 board with a black surface.

Commarid : Take the light bulb and put it in the tube. Now throw
the light on the black surface, first perpendicularly,
and then cbliquely.

F What do you cbserve? IF you want, you can write down your remarks.
Statement: the rays that fall perpendicularly, concentrate on a very
small space and consenquently heat it much more than the
oblique rays.

17) Subject: Illumination of the equator and the poles.

Materials: A light bulb, a tube, the blue and vhite globe, a string
to measure.

Command: Take the usual bulb representing the sun, put it inside a
tube and throw the light horizentally on the globe; then
measure the distance of the lamp from the equator and the
poles,

wWhat do you observe? If you want, you can write down your remarks.

Statement: the distance of the sun friom the equator is less than the
distance between the sun and the poles. This is one of the
reasons that it is hotter in the equatorial regioms.

18a)Subject: Bad and good conductors of heat.
Materials: a knitting needle, a stove, a glass rod, a cylindrical
gtick of wood.
Command: tak§$é§E three sticks holding one end of them in your hand. E
APP the other ends to the Flame.
wWhat do you cbserve? If you want you can write your observatioms.
Statement: heat spreads inside the bodies but not at the same speed Y
for all of them. The bodies in which heat spreads easily are call
good conductors of heat, those in which it spreads si8fy are call
bad conductors of heat. Generally speaking getals are good cnndu:-ﬁr
tors of heat. wvhile glass, paper and wood are bad conductors.
18b)Subject: Good and bad conductors of heat.
Materials: a stove, & box of {%E?Enhuutz wax or paraflne, wvater in
a Saucepan.

o) g by .Jqﬁnﬂt} maar
Command: let the wax pelt on the Flame and d1€ it th& ELicks OF shumwm
the severals materials attache Meﬁ D%&&l 2
be covered by a thin layer of ol ] vater. L
inte the bex and put the box on the flame.
What do you chserve? You can write, if you want, your cbhservations.
) Stateament: From the Inggenhoutz box we see also that not all metals
aré good conductors in the same way. /Among the bodies wich
are bad conductors, such as paper and wood, others modera-
tely bad conductors, such az zoil and stones.

19} subject: Night and day
Materials: a light bulb, a tuwbe, the blue and wvhite globe.
Cormand: take the usual bulb representing the sun, put it inside
- the tube, throw the light horizontally on the globe,then
rotate the globe to see how the light changes.
¥What do you cbserve? If you want, you can write dowm your remarks.
You can write also the consequences of this movement.

- statement: since the movement is comtinucus during each moment of
the day there iz one part of the earth wvlere the sun is
rizing: at that point it is dawn. In the mean time, oh
the opposite point the nights are beginning: it is sunset.

¥ To overcone this inconvenience, man has crested the "time-
zones',

e H e,




Commands

Obliquity of the polar axis. <

W~

'Ha.tar:l.a?.s An crange or an apple, a knitting needle, a 1u:|p Sup—

ported by an chyect.

Take the needle and stick it into the orange, passing
through the center of the fruit. Put then the crange in
front of the lamp representing the sL-.n an-:i make tua;'n ch

17 CRATISPREIIUTe | o - === T —
19 .lﬂ.vammn pamp, E]]E.‘I._"d—-hﬂlllﬂi Eg'g',. Ieum.. 15
Attach the vacuum Dump ro & water-tap. Insert the extre—
mity of the pipe in the opening of the pump and the other
extremity in the cpening of the (benta) Put a hard=boiled
egg on the beuta cpening. How open the water-tap.
ohserve? Write dowm vouw cbservations, if you want.

inzside ‘the bepker a wvacunm was crepted pad the pressure
of the air outside Forced tu.e eqg to enter the ‘bea.ka‘r

the rapidity c:{-'.: c:ﬂlﬁ'ﬁ; cpends on the natu:‘e af the body.

21) subject: Marking off the imaginary parallels. : THMaterials: two egual burmers, two pans of the same size, water,sand,

Materials: a stick om a stand with three strings attached to it: one 355 ‘Cosmand: ;iﬂzhizm' sf,jzg]:_n.c one the pans, and intc the other
red and two blue; a pencil; the third globe. ; - = ' R B >
L o : o ans an equal guantity of vater. Put the 5 on two bur-
Comard: take the E.t'%-':k, place it in such a way that the central ierﬁ and ﬂat-qmﬁ :Ilzlu'; th&r:m&rer: o mizzre th;ta:pe-
string is at the height of the equator and the other two are at ratures, 3
- the 'J.E?E:;‘_:}f the tropics. ; : ¥hich cne heats up First? When the water and the sand have reached
1. With the topmost blue string and a pencil peointing on the

the same tesperature, reacve from the £ive.
summer solstice, trace a line on the globe; this corresponds to Which of the two will cool First? why?
the Tropic of Cancer: it is the last point cn which the sclar rays B starement: the water is slower in heating uwp but it retains the hear
: fall perpendiculary. longer; the earth (on the other hand) heats up more quick-
Po-tiga glolle i 5. yirh the red string trace the equatcr. ly but alsc looses the heat quickly.
—-mra With the lower blue string trace the Tropic of Capricorn. ' : e [ . .
- M'IH“" 4- Bring back the glcbe to the suemer solstice, find the j 25) Subject: Origin of marine currents. {a.wmm.}-'_
point of tangemcy with the Earth. Trace the latitudes Which mark Materdal: - large traunsparent dish (capacity about 5 liters) -
T.h-E arh and antartie cire = water — spirit lamps, pan,matches =ice cubes = eye=drop

LB . e
am% m% Fwmnds i per = spoon = red ink and green ink.
E} 5 t: The 5&;5 5 <olpad. _ Command: 1. Bring to & boil sbout 3 liters of water and pour it into

itself and round the sun. (" W
What do you see? Does it cﬂrrﬂspmd te the ear..r'.'s p-:-E:r.t:LI:In":" )
If you want you can write your chservations.

4 the lavge dish. Leave it for 3 minutes.
Haterialsf a lamp with a stand the blue and white 5|1|::|'|:n::'Ir 3 Fraig Y ey s;.-aw‘.:.r. along the edge of the dish, about 2 li—
Command: place the bulb representing the sun on a stand in Such' a rsid) i ] ters of ice-water, in such a way as there is formed in the bottom

way that its light strikes the cguator; revolve the globe

. cf the dish a cold layer of water.
around itself and around the lamp with its axis pointing

3. Then using the eye—dropper, put 2 little red ink into the

alwvays towards the ncrth. i M water.
What do you observe? If you want, you can write dowm Your remarks. ] Observe: How does the oclor move, wvhen reaches the are where the twd
Statement: the inclination of the axis of the Barth is the cause of i . 5trata of water mix. (el Bepans Sols poms Lo -f-ﬁ-tp-‘-ﬂ'-é;:}
the seasons. ¥t = Write, if you wish, your cbservations.
: J q. Rewr, using the spoon, pUt sose cubes of ice into the wa-
23a) Subject: air - pressure | ter. Four into the cubes some drops of green ink.
) Materials: two test-tubes (one chould fit inside the otherk water. = = ::2: ﬂ“iff‘“ cbﬁir;'&? ey
Command: take the two test—tubes, £ill the bigger one half full o % Spons O NLRL YOR SRerVATLONS: . e
With water. immerse the smiller test—tube in it until it Statement: The surface of 1_:1-*.& gea has currents; some of which are
; z ! hot, others cold according to wheter they come From the equator
is just below the water level. Tilt the test-tubes and S or the poles. The marine currents have their origin thus from
hold them in -2 zlanting position. i mazsses of water of different temperatuve.
What do you cbzerve? If you want, you can write down your remarks. o '
Statement: the water in the (bigger) test tube tends to come out, S 26) sSubject: The stratification of rocks
and the pressure of the atmosphere pushes the smaller ot bR b) The wearing away of stratified sediments.
test tube upwards. s Material: = kitchen strainer — little sacks containing respective—
S 1y: Fine earth, lamp=black, powderced brick or Fired-clay, pov—
23b)Subject: Air - pressure R s dered chalk, sand = 1 small tube {also: the extermal part of a
Materials: a glass, water, a2 piece of paper. - plastic ball-pen) = 1 box 1id sufficiently large - large Spccmd.
{:m‘and: -ill a 'glﬂ.EE with water "u;' o thE TET}I' bT:L!Tl:l I'_..ﬂd. Ccover et 5 _Eﬂﬂdi -.l' F'l?'li.'l."' into ‘C]FIE 5-1.:I'E.i'|"'I.-E‘I' 1 E'F*:l‘:ln-ful l-'.:‘f Fine earth EI.'I"I.d-
it with a piece of paper. Turn the glass over guickly. . shake it unifcormly, distributing the earth over the whole sur-
What do you observe? If you want, you can write down your remarks. - face of the box 1id.

2. FRepeat the work with all the "powders”, following the

- Statement: the pressure cof the air is stronger than that of the érder given in the 1ist of material. — You have laid in £lat

B water inside the glass and it prevents the watep from i layers the "terrane” of various types, that is, of different co-
coming out. oeg-tm ore. fets on, ‘ s Ty 22 i X
?ﬁtd..g gﬂu"ﬂ.ﬂq._, m; Bt ; lorz.

L Xeesd spctini ot o st cotins: - el
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blow very, very gently obliquely ¢m the strata. (ﬁ'ﬁm)
Dbserve and answyer: r
1. Lis=t the five strata; in the order an which they have besn de-—
posited. Which, 2mong them, iz the oldest, that is that which
hied been placed First? Which of the zirdia iz the most recent?
, 2. The "wind" that produced the blowing ware away the stratified
' sediments. Which strate appeared first? Which strata appeared
last? (remain
statement: The oldest terramnes appear on the surface last Abe-

s

cause of The wearing away of the most recent TErrane.

Subject: Destruction of the rocks.

Materials: a piece of calcite, & plate, hydrochloric acid.

Command: put the piece of calcite in the plate; then pour a little
bit of hydrochloric acid owver it.

What do you observe? IF you want, you can write down your remarks.

Statement: the hdrochloric acid dissclwved in the water, destroys
the rocks.

3. Firast, without using the tubc and then by Eiiﬁg it,

Subject: Expansicn

Materials: a small bottle with the stopper water.

Commard: take the bottle, £ill it completely wvith water, cloge it
tightly. If it is winter, and it is wvery cold, put the
bottle cutside the window leaving cwvernight.

Otherwise put the bottle in the Freezer compartment of the
refrigerator and take it ocut after twelve bours.

¥hat do you cbserve? If you want, you can write down your remarks.

Statement: water is the only body that when sclidifying instead of
decreasing increases in volume. This causes many difficul
ties.

ECONOHIC GEDGEAFHY

Chapter I. Vhere do poople live?

A worl parallel with the geapraphy nomsnclature.

Chapter II, How do people live? A study that followa the chapter of funmctional geo=

L

graphy with the ispressiconistic charts.

Materfial: The materials are a secies of maps of bne"s own country. The children can

make these maps, using the frames from the geography cabimet, We list here
that series developed for the study of the sconomic geography as Trelated to
Italv. We note that additiomal charts or subatitutsd charts Say prove more
arpropriate to the study of ansther coumtry.

Map of the country (general character): green land and blue water, Two white
aregs repressnt territory within the country that dossz not belong to Ital¥.
The capital city,

The land borders.

Saag and coastlines,

Gulfs, (An accompanying blank map with labels of the gulfs.)

Ports and harbors, (+ blank map and labela)

7. Islands.
8. Channels and straits, (+ blank mapl)
9. General orographic systems, Mountain ranges divided into specifie systems, (+ blamk)
10, Veleanoes, €+ blaok m=ap and labels)
11, Plains.
12. Rivers.
13, Affluvents and tributaries.
14, Eivers in relation to the mountainz,
15, iakes. (+ blank mapl
‘16, Depressions: areas below sea level.
17. Pazses and twnnels, Mesns by vhieh Italy f= put in relationship to other countries.
18. BRoman roads,
19, Railways,
20, History: the coats of arms of each region. (+ blank map and labels and €-o-2)
%1. The elements combined: all those factors which have been analyzed separately are
showm .

KWOTE: The general organization should follow this patterm, For instance, we consider
the mountains, the plains, the rivers and then the lakes iIn that sequence, Whan
we come to the final chart where all the elements are united, we have a new level,

with the possibility of understan-
ding the total picture in terms of all the previcus work.
The uge of transparent sheets are a possibility for develeoping scoe of the
mapss
<HOW- DO _PEOELE LIVE?

The concept of econoay must be presented firat, With the ehildren we consider tha

11 = i ¥ [ il - 15855 Lo al ozl ks
at a reasonable prige. Here there ie

fFirst chart of the Fundamental Needs of Mam to draw the childrem's attentiom to certain

il [l THE T .

gold, but we cannet produce wheat, then wheat becomes more precicus than gold,

Reparding the problem of specializatiom, Menmtessori used to quote the example of the

countriez of modern Burope,
import those fruits from warmer places.,

those not able to produce citrie Fruits and therefors had to
The technieally adwanced coumtries produce a

. Here we havae
kipd of machinery: and then use that as an exchang & for ather goods
introduced the concept of imperts and experts, There is a kind of interchange betwesn
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ECONOMIC GEOGRAFHY . . .

different countries that is very =zimilar to what happenia in the living being, We re-
call the Gre ALY HRT EtTates his &% 3 products,. And here, too, i=
the conCept of speciplization: cells of the different organs differ because they have
different roles to perform. EHach organ, says Dott,sa Montessori, represents a different
mm:rri And mo orgam mor country can produce all the products necessary for its total
arvival n 3 E L o ¥ ] H akikE, DEOCiEEE A o i o

-,

¥hy do countries become specialized? -
Hontessori suggests that we answer these questions with a compariscn of evelution, The
eflls begin the same

- Then they specialize, cach ¢e11 having the possibility to specia-

- e A fi1d Bof ar: L1 : 0 WOk Oc] B -1 Lol Ay i ] The
question iz: What can we do for develop ng countriea? We must help them to organize
the prodoction of specialized merchandise to bring them to this peint on the ewolutionarcy
track rather than supplying them with mamufactured products. The latter solution is
political behavior. Often the powerful political unit buys rav materials cheaply from
an underdeveloped eountry and then sells the product manmfactured from those Taw
materials back to the countey at a greater cost, This iz, in the big plcture, anti=
progress for mankind,

The Alphabet of Econcey

Dott.sa Montessori notes: Whem we write, we need an nlphabet. With a small mumber o
letters-—-2l, 26, 35-—<e can write all the words we need, To Teprogsent cuantities we
have the alphabet of mmberz: only nine mmbers serves us For £he writing of great
quantities in the decimal system, There is an alphabet to write muafe, An 2lphabet for
chemistry. We must have an alphabet for economy,

Thus she developed a bex of symbols whish give us an alphabet for the economy of the
world in which we live. (See INSERT: description and character of symbslas,)

The Materiala comsisk of:
1. Two wooden bowes with divisions (these used with the red and blue printed alpha-
bets) in which the symbols are kept. On the bottom of each divisgion, one
gymbol is glued to contrel placement.
2. At least twenty copies of each symbol prepared om small labels the size of tha
letters, each fitted to the corresponding section. Those sectioms whieh show,

for instance, the different races of mem are larger cards, (See INSERT om syabala, }

3. A Guide Table: a chart giving the symbols and their meanings. NOTE: The
syabols are introduced om the pattern of the sandpaper letters,

4. A map of our om country showing ONMLY the econcmic symbols, BOTE: In e
series of presentations following the introductisn of the symbels, we analvee
these symbols shewn on the map,

»s Various tablez: for exsaple, & Table of Hetals. On this table
we ges the varicus eclements and their corresponding sye=bols,
80 that we can take the metal syombol of the sconemis alphobat
and designate s particulsr metal,

6o Information from the Chamber of Commerce, Here is an excellent source of infor-
mation about the econcmiec 1ife of the country, The imrortant informecicn is
the various products that the people can produte and whers, In this way, we
conglder the varfations in production from ome geographic refion to another:
or from one political division to another, The information we obtain will bBe
divided in the latter way; but our consideration can then procesd to the geo—
graphical factors imvolwed,

7« FRubber stanps of the synbols nesded to analvze the economic nrodustion of the
country. Example: A atemp showing s bunch of grapse, With a blank =ap of
the country we want to show the comparisom of grapes produced by the warious
regions of Italy. Our first werk is to sstablish a mathematical scale For the
symbol. That is, how many litres of wine produced will eash bunch of grapes
represent? If we desigmate one bunch of rraves as the symbol for the .roduction
of 1,000,000 hectometers (hectometer ™ 100,000 l1itres), then we can show the
corresponding number of stamps on sach region sccording to its production. If

o

J

e ——

BOONOMIC GEOGRAPHY. . .
The Alphabet of Econooy. - .

we hawe a region that produces less than 1,000 000 hectometers, such as Liguria, we
must them show only a fraetion of the bumeh of grapes, the stamp, or "% grapes,”™

In this way, then, we can analysze the econcmic preduction of each area im relatien ta
the others taking one product at a time, And we can culminate the work with & total
Teprasentation of all the products showm together on a map. But this snalysis cme
Product at a time provides an excellent snalysis of the geograpghical factors that influ-
snoe production.

The Cosmie Considerations of Ecomemis Geography
We cam draw a parallel between the study of animal physiclogy and econcmic geography.
£ the « In blood eirculation, we
recognize certain blood vessels. In econcmic geography, we identify commercial trade
routes, The arteries of the circulation system travel outwards teowards the periphery
and the weing travel back to the souree, We note the red blood im the First and the
blue in the zecond. . .and the different directions, These two directions can be com-
pared to exports and imports (arterial and weinal eirewlation) in commercial trade.
Mnd in our work with arrows, we pick up the two corresponding eclors,

wn e 5 Lt o I B A 51 1 1 ool O i

nlvakk

Faterial
1. A second series of symbole in two boxes: mnow one is red and the other blue,

2. A series of maps: the first is a world map with cur oem country in fed. . .the

heart:

. + oEroem the wariocus countries whure oyt iSports come .
3. PFurther maps.

After the eongideration of the expoerts and imports related to cur own country as indi-
eated ﬂm. i 1 OREG QOB T AT OT O e EXDOTES AR orts o L4
hnd it is in this exanination that we observe those same arrows and symbols in opposite
colors and poaitions. i

We dipcower that "your exports will be my imports.”

Bew, instead of using a new map, we represent gn the same map the imports of opr
« Here we will begin to have g great confusion of arrows
and symhals, = -

Wnkely SNt

Here we have the jdes that there is a sreat circulation of goods and {dess, There
is an {ptercommumiestion, an interdependsnce among uen. All thess lines that cross
and compoimd so that we can no longer distinguish one from the cother have a powsrful
graphical result, We have a netted material of lines, woven 2o that we can no longer
distinguish the beginnings of the threads, And through this graphical resalt we reach
a paychologicel concept: Puman solidarity in time and space,

concluded the presentation of these ideas (1943} with the geography chart

#13: BRivers of the World and the Blus and Whaits Globe:

"I would 1ike to conclude this ides, offering you thisz last image. This

world on which we live is surrounded and perfectly crossed by rivers,

occeans and seas that are nothing more than the images of human solidarity.

We must have the capacity to think of the world as : unique body. We

must look at it «ith different eyes, We mugt feel it psyehologieally

in cur hands, We pust feel the pulsing of its veins. With an aware.

ness that fs spiritwally alive. It is alive and all of us belong to it,

We all belong to this wnigues natiom.”™

At the eonference for Education & Feace, Tltrecht 1937, Dott.sa Montessori refused
to sign a political manifesto for the mnity of Eureps. She replied that she sought
that mation which united all men, not just the uniom of Europe. She had a world wide
vieion of cellaboration for peace, When asked which was her own eountry, she replied:

"My country i= a star that revolves arcund the sun and iz called sarth,™
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"Vino inm bl prodottc in Italic nel '63 -
“Hectoliter of wine (22 gel,) produced in Italy in 1963"
(dal: "Bollettino Memsile di Statistica")

1} Indice — Simbolo 1-40: rodotsi agricoli e industrisli; cacecis e

e AR N RO .= = = - =z
g:ainni — Vins prodotto =Regioni = Vioo prodotto g;ﬁ;i{ﬁ1§ﬂfigrl;;Pi;::?§;:£nﬁi'
Eions - Wine mroduced Begions - Wine produced " : ot
ey o e e e e T S N SRR T A o S i Siobolo 44-50: religioni.
Flemonte & V.d' Aosta..5.194.600= 1 £ et vnesnnn 3aB17. 100 Simbolo 51-55: razze e stirpi. :
£ i v PO e CRmPATEA, ooy ennn s .3.163.400= Index — Eymb?la 1 to }D: agricultural and industrial products:
Topbarddia, oo Aty i ¢y BOTREEE o o i s cens 1659, 100= bunting and fishing; industries; investments.
Trentino-Alto Adige....71.158,500= Molise,,..civivnrsinnnnsa590.500= Symbols 41 o 43: population.
Yeneto.... .- S R T T 2o e S GRS e «8.097.600= Syzbels 44 o 50: religions,
Friuli-Venezie Giulia....958.000=  Basilicata.......... vous818.100= Symbols 51 %o 55: races.
HE_;:lrihi:-:]jn:‘n?%;ua ........ gﬁg@éﬁ g?i.iaﬁim ------ » wlaa o ;ggg?gx 2) I simboli sone in doppia serie: rossi per le esportazicni e azszurri
POBOBGE. - e ol 305 O S Prgals s e per 1o importazioni,
Uﬁhiia.. 4 ggg‘ggg; Eﬂrﬁﬂggai*i'i'i‘i“*"'1'31;'T0&= The symbols are in 2 series: red for exports and blus Tor imports.
Rt e pon prii ! ++=--33.042.000 a) Fer lo studio di un Peese, il bambine pud irdifferentemente .
(del: "Calendaric Atlante De Agostini, 1965, pag.65) i usare simboli di uno dei due coleri, perchd — a gquestoe livel-—
___________________________________ 1o — non lavora sl commereic con 1'Esterc.
e e % i3 THHF In the study of one country the child mav use either color
HERT PRINCIFALI FPORTI™ because at that level he is not concerned with imports and
"PLOW OF TRAFFIC IN THE PRIFCIPAT PORTS" (nel '62) exXports. T
(a: nevi arrivate e partite; b) Le: 3 SSE0me d'womo aunn_in 2 eolori, allo scopo di poter mo-
docked and sailed ships; sfra;e uait; l‘i;ﬁfg:;g:une[quiza l’&migﬁ:z;nne gia nel:*
: o 1'ambito del proprio aze (1 grazione ed emigrazione "in-
b: 1.000 £t i merel imbareate e sbarcate; terna") sia in riferimento =i Paesi egteri.
1,000 tone of loaded and unloaded Epods; ~The 3 sizes of men are in 2 colors in order to be sble to
2: 1.000 passegoeri imbercati e abarcati; show immigration and emmigration both within the country and
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