


TAELE OF CORTENTS. . «

Level IV: Area
The Area of the Polygonz: Introduction
The area of the regular decagon
The stedy of the apothem
Discovering the first digit of the constant: sensorial
Discovering the first decimal digit of the constant: the ratio betwsen
the apothem and the side
The triangle solutiom for the area of the regular polygons
The Area of the Circle
A senorial identification of the circle as a regular polygon
Measuring the circumference
Establ ishing the fractional walue of the line segment
Caleulating the circumferance
The area of the cirecle: calewlating the area
The Area of the Parts of the Cirele
The sector of the circle
The area of the segment of the cirele ke
The Area of the Ellipse
What iz an ellipse?
Calculating the area of the ellipse
Constructing the ellipse
The Tiling Game: A summary of the area work
A Pytharorsan probles
Covering a surface with the other polygons
The relationship of the ecaleulation of the area of the regular polygons and

other £ipures -

TOLIME: LEVEL ¥
Intredection
The Solid and its Transformation at the Lewel of Area and Equivalence
The Volume of the Parallelopiped: arriving at the formula: the formula
The Haterials for the Study of the Volume of other Solids
The Frisma
The volume of the right trisnguler prism
The volume of the right rthombie parallelopiped
The volume of the regular right hexagonal prism
The Pyramids
The wlmme of the right souare pyramid
The volwme of the regular right triangular pyramid
So0lids of Rotation
The volme of the cylinder
Formation of the solids
The voluse of the cons
The volme of the sphere
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sl Tk : SECAUSE Feome grizinally meant
Az a result of man"s Tweeds, the grew until it
in reality.

Haterials

a) Feoaetry cabinet

b} conmatructive triangles:
firat series

¢) small solids

d) plane metal Insets

Level Age
The exploratigh of forms: to {Childran'zs Houze)
study in a cpeative personal The Elementary Child
way and thug to enter the

study of pepmetry.

Understand{ng, & knowledge, (briefly in the casa)
of the fimpres in detail. The Elementary School 2) Classified nomencla-

tures of geometry

A . Dynamiec aspect:®
m) the sguare and the
triangle insets
b)) constructive triam=
bles: second
garies
B, Classified
nomenclature apnlied
to equivalence,
a) the imsets of

Concepts of \congruency, simi- The most important
larity, and kquivalence. chapter for the
(congruent is\ the modern term Elementary Schoeol.
for squality;hequal means it
corresponds wheyg superimposed)

equivalence
Ares Elementary
Volu=e Elementary
Belationships Elementary amd

Secondary scheol

THE COWGCEFTS BEHIND THIS FLAM

FIRST LEVEL: this is the exploration of forms: natural forms and those created by

man. It ias the study of the seuare and the trisngle only as am experience
of recognition and the sepsorial, For the child, it iz mot important
to ¥now the charscteristics of the form; but wersly that the square is
the souare becavse 1t bas this partieular shape.
In this scedy there is an exploration of the single plame and
the three-dimensional form, Giving the name and form of the
three—dimensional figutes.

SECOMD LEVEL: The knowledge of the firures in detail is an exploration of those same

figures in detail: the angles, the sides, and what are they 1ike? Taking
what the child knews and moving to to discover the limits, the composition,
the special details, all the properties that mam has put todether on the
figures.

THIED LEVEL: The Golden Level for the Elementary Scheel. It presents the three great

comecepts of geometry: congruency, similarity and squivalence. The
latter of the three is the meost important because, once it has besn
sxplored and developed, we can work on lewels &, 5, and 6,

There ars two chapters: The dvmemic aspsct and the classified nomenclatures,



GEOMETREY. . . :
THE FLAN, . .

LEVEL

The term dynamic in geometry indicates something entirely different
from that which it indicates in arithmetic, It iz the process in
which a Figpure is taken apart and thoge pieces are reunited in-a
new way so that a new figure is formed; one which is equiwvalent
to the first. So that I may say that one triangle is equivalent
to a rectangle, having taken the first apart and put the pieces
into a new relationship.

The second chapter, the Classified nomenclatures of gecmetry,
combines the repetition of what iz done in part A-—-the dynamic
aspect---with the details gained during the Second Level of study:
that is, the details discovered in that study of the figures.

The Second Level provides the Teasons why the dynamies of part A
happen; and this+part B, the nomenclature provides a rich symthesis
of that combined informatiom.

FOUR AND FIVE: Because of the knowledre in Level 3, this study is possible,
Lavel 5 is the least explored in Montesseri study usually bhegcause
such of har note material is sophigticated in the aresz of polyhedrons
and the truncated pyTamids and cones,

LEVEL SIX: Thizg iz the most sophisticated study; putting into relatiomship the fener=

alities we have made about each figure. The figures in relatiom to esach
other produce the theorsms which are here discoverad.

The constructive triangles are inm two sets, sach composed of warious boxes:
Series 1: 1) rectangular box ({(colored pieces’
2) rectanrular box (blue pieces)
3) rectangular bex (pinwheels)
Series 2: 1) triangular box
2) small hexagonal bex
3} large hexagonal box

Contrasting the work in the Children's House and the Elementary School:

The eriterion for the material used in grometry for the children's house
mmst be modified for the elementary age. The major part of the curriculum in
casa is the education of the senses: the visval sense is offered particularly
rich material.

When we gses an object we perceive 3 elements: dimensicn (how big or small),
shape with its détails, and coler. Though generally our perception is more
rlobal, more general. Montessori arranged visval education in three levels:

for the wvisvpal senas of dimensiom
for the visual sense of shape
for the chromatic sense {(perception of coler)

We are here interested in the visual sense applied to shapes: to find
within the shape the component parts. The shapes within nature (mountains,
stones, flowers, leaves) and those shapes created by man and imposed on mature,

Reality is the custodian of forms great and small; tiny ones can be discovered
only through the lens. The child knows the shapes of leaves and he knows the
shapes created by man: the plate he cats on and the pattern on his fleer. But,
in his casa work, he has not studied biclegy or geometry, nelither desipgn ner
writing. He is only deing a study of shapes and indirectly he is entering
many fislds, Directly he iz educating his visual sense az applisd to shape.

The child in the children's house iz exploring and ordering shapas.

The child in the dementary school is in the process of bringing to

censciousness the shapes in their details; and them in the process of
exploring the relationship between figures,



DETATLED OITLINE FOR  GREOMEIRY

1. Geometry Cabinet

Identification, etymology
The commands

2.  Construstive Triangles, First Serias
Box #1: Forming figures

Bex #2: Exploraticn withowt guide lines; charscteristies

Bow #7: Variations
Box #3: The stars and the disphragms
Box #3:  Varlationsz em the stars

3, ©N Foodasental Coneepta/Study of Linsa
woint, Line, Surface, Solid
Giving the conoept
k - With the decimal materials
Straight and durved 1line
With the plane {masts
With the string
With the aticks
Ia the environment
Crammar gnalyais
Positions of & Etraight Lins

Concepts of horizontal, vertizal, obligue

On the plane

In the envirormeant

Grammar analysis
Parts of the straight lins

Concepts of ray, origin, 1ine asgment,
Two straight lines on the same plans

snd-point

Concepts of parallel, convergent, divergent

3a, CF Perpendicular and Oblique Lines
b, C¥ Two Eop-parallel Lines Cut by a Transversal

Interior and extericr angles

Interior amd exterior alternate angles
Interior/exterior angles on the same side of
Corresponding angles ;

the trenswarzal

Exaining the different roles one angle can Play

Grameat soalyeis
Be. TH Two Parallel Straight Lines Cut by a Transversal

Eqeality of alternate angles
Equalicy of corresponding angles

ﬁ:r-_tishh:- « angle fornad by palr of interior/exterior anxles on the

wam=e glde of the transveraal

. CN The Stwly of ‘ngles

Loncepte of whole, straight, righe, acpte, obtuse

Messuring the sngles of te plane imsete
4z, The Heaspriog of Anglese/Use of the Protractor

Bistory of and comcept of =g
:I'u?'hm,unrlmmw
Heasoring the insets

Tetroduction apd compariszom wich the regular
- The four operaticws: additicm, subtrection,
Dther protrackers

mm.ﬁu[m bisecting sngle

e e e |

i
L
-
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Bb. CX Belationanlp Betwasn Two Angles

Two casea of adjacsnt angleas
Vertical anglas
Yertleal angles are equal
Bensorial proof
Pirat calculation
Complenentary and supplementary angles

~Be. ON New Dafinition of Anglea

Convex and reflex angles

According to size

According to the prolongation of the mides
The concave polygon
The new definitionm

43. ©i The Equality of Vertical Anglss: Second ecaleulation :
5. OCN Pormatiocn of the Regions

Concepts of sinple clesed curved regions and rolygons
Forming the polygons vith the sticks ‘

6. CH The Systesatic Analysis of Triangles

According to the zides
Aseording to the znglss
According to sldes and angles/the 7 triangles of reality
The hopeless search for am efghth with the sticks :
Belationship of the lengths of the aides of jointed triangles: Semsorial
Scalens triangle: Cases of impossibility, limit, possibility
Isosceles triangle: Ispoasibility, lizit, possibilicy
The mnigue property of the equilateral triangls
The specific nooenclaturs of the triangle
The study of altitudes -
Identification of imterior and exterior altitudes
The altitudes of the 7 triangles with the plane insets
With the fractional insests '
Prawing the altitudes
Study of the orthocenter with paper triangles
Regearching the other points of concurrency
Specific nomenclature of the right-angled triangle

Sa. CH Written notatiom of the relationship of the lengths of the sides of jointsd
triangles
Scalsne triangle: Cases of Impossibility, limit, pomsibiiicy
Isosceles triangle: Impossibllity, limit, poseibility

7. The Concepts and MNames of Congruency, Similarity and Equivalencs
Introduction of the materials: {nsats
The concept and name of congrusnt
The concept and name of similarity
The concept and name of equivaience ™
Bquivalent figures with the insets

7a, Purther Study of Sinilarity and Ecuivalence
The similarity of rectangles, of squares, of triongles
The equivalence of two halves
Passages from cne equivalent figurs o the other

b, Criterla for the dimilarity of Trianglaa
Constructing similar cardbeard figures
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B T Cmadrilgterala
Coastruction and charscreristics of the & quadrilstecals of reaidey
A exercize In sets with the 6 quadrilaterals
e dlagonal
. Matching labels and plane figures with The venstrocted cuadtilatstals
nomenclature of the guadrilaterala
Interior and exterior altitudes
The second diagenal
Printed form: Sum of the {ntericr angles of the polygom (1 - 3)
Comstruction of the four trapezoids
Granzar analysis

B, Oomstructive Triangles, Sscond Series

Bex T:
Formation of the figures
3 new figures aquivalent to the whols
Transitive property of equivalence
Relationship between limes: Between the whele and other figuraa
dmong the other Figures

Porming the figures

Bquivalence aceerding to Fractionsl woloe

Relationship between lines: 2 modes

Relationship of hexagom fo equilateral triangle

Inscribed triangle; circtmseribed hexagon

Relationship of lines: hexagon with triangle and rhombus

Box H.:
Pormation of the figures
Practional relationship betwesn trapezeid and rhoaobaos
Relationship of lines: hexagom/trapezoid, hexagon/chombus,
traperoid
Eguivalence between Tg and the trapezold
The ratio betuesn Ty and T,
o+ Proof #l: Trapezoid as mediator
Proof #2: Rhombi (composed of 273 and 2/%) as mediators
Proof #3: With the deltoid as mediater
Baion of the thres boxes
The difference between Ty and T?
The ratio betwsen the hexagona
The differance between Hy and
Aritimstical caleulation
- EE = rthoolns
ane cut from Hy = Hey
Sensorial proof with metal inaets
The Frthagorean Theorem
Bquivalense betwssn the rhoabi
Teo proofs of the ratic 3:4
With the equilateral snd obtuse-angled fsosceles triasngl
With the green trapesoid
Ratio of the equilateral triangle inseribed in another eguilaters
Batic of the triangle inscribed fn the hexagon
Bquilataral trisngle built on the altitude of another equilateral
Ratio of the two hexagons
The inscribed squars
The Pythagorean theorsz >
The Pythagorean theorsm apnlisd to other figeres: ssnsorisl

x. Mathematlecal wotatlon of the Fythagorean theotem applisd to other figursa,



[ Regnlar and Irregalar Polygons:  Sensopial-efplovstions

Wi'th the plafe” insets”
Dravingithe figures

102 Froa the’ Iitepi¥ar 5 >the~Ré pulbe- Folygota:® Second Livel .

Conatructing the fifurass
Précisesidefitfeitarion with 1abeld

My Repulat™ roly@bns:- refefinitiow
Nomenclati¥E~ofl the- square and ‘the triingle~
Cofigtiuotish of the pplygenstwith sthaws.

11i- Swniof: ThEerion: andd Emtericr” Angles

Itterior- atfles’ oft tha: polyEsns
angle, queddilaterall.polygons: Fifst lewell
ater8l poligon:® Sscond’ law=ll
Fa¥gom: Third lhwel!
Ecker{oP” anglew of thes podigeon-
T&antiEicaetin  of the exterfor anglha
Wichk: tha- sricies
B4 thes plane: inssts:
St ofF tha exteriort anglis ofi tie- trdangles
Serr of the exterior sagles: of thesquadtiTaterails
Varistions withs the: dikghrapms
> ther Lter [br~ awdl exterior angles- of. ths: polymrons-

12 The Chiele
Remieneslature” of the cirele ans’ itse propectibss

: Bedefinition of’ the segment” and’ the sestom
1 aticasNiD betwesn the poeltdon o the- straizht: Tihe: and" thee citodies:
Berernal

Tangers:
Seeant

Wlatlomtil of the: . positiow of ‘bor circumfervencest: leved: I
External

Comcentric ofmeles
1% Heldfionship Hetteer the Stradeht Pihe/Citele and® Tio: CirrTes=: Devel II:
The, . » - o = o thivew cases: of the straight' Tine fn melation: to:the
Firaie,. with radfi omd notatiom ;
The i case® of the rolbtionship off the pesition: off two ciroumferances:
it radii snd’ notation,.

13. The Ingwets’ of Emivalence:
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