THE STUDY OF GEOMETHY — CLASSISTED NOIENCLATURE
DEFPINITIONS

4. Ta = To the very tiny dot left by & very sharp pencil is given the name of point,
4. 1b = To the very fine trace meds by a very sharp pencil is given the name of line.
A. 1o = A very thin sheet of tissue-paper, gives us the idea of st ace.
A. 1d = To all things that oCoUpyY & Fpace 18 given the name of solid,
B. Ta — The straight line i= wnlimited, direct and does not chenge direction through—
out its length. -
B. 1b = A curved line changes its direstion continmuelly from point to point.
B.l2a — A broken line is mada up of line segments not going’ in the same direstion and
connected so that successive segments have an end moint in cozmon,
| B. 3a - Ray i= each of the two portions obtained by dividing a straight line by =
point.
B. 3" - A line segment is that part of the straight line which iz limited hy two pointa.
B. 3¢ - The point which dividez the streight line into two equal parts is given the
name of origin of each ray.
B. 3d - The ¢nd points are tha two pointe that limit a line segment.
B. 4a - & straight line ie called horizontal whem it follows the direction of still
water, (Horizom: the line that separates tho sky from the sea.)
B. 4b - & straight line is called wertical whem it follows the direction of a plumb
lira,
Bs 4o = A giraight line iz celled obligue when it follsws neither the direction of
still water, nor the direction of a plumb line,
B. 52 = Two line segments are consocufive whon they have only one extromity in common
i and do not lie on the same straight line.
| B. 5b - Two line segmeéntz are adjscent when they have one extremity in common and lie
on the same »4raight line.
B. Ga — Two straight lines are called parallel when lying on the sams plane, as fer as
they go, they newver meet, no matier how far they axtend.. L
Two straight lines are called divergent when they ge away from ecach other and
therefore the distance between them increases,
B. fc = Two straight lines are called convorgent when they epprosch each other and
therefore the distance between them decreases.
| B. 64 — Two straight lines which meet are called obligue when thoe angles formed by
5 them are not all equal,
B. e - Two straight lines are ealled perpendicular when crossing each other they
form four right angles.
B. Ta — The perpendicular astraight line drawn threugh the mid-point of a line segment
iz given the name of axis of the line segment.
C. 1a - ingle is each part of a plane limited by twe rays having 2 common origin.
C. 2a — Whén the ray after wheeling a complete turn, is supérimposed to the other ray,
it forms ap angle called: whole mgle.
C. 2b - When two rays forming an angle are a prelongation of each other, they form a
straight angle.
€. 2c = The angle which is half of the straight angle is called right angle.
C. 24 — Hhen an angle =easures less than a right angle, it is called acute angle.
C. Ze — Whtn an angle seasures more than a right angle, it is callsd an obtuse angle.
C. 2f - An angle which is greater than a straight angle, btut less than a whole angle,
is seid fo be a reflex angle,
C. 3a - Vertex of an angle iz the common point from which the two roye forf@ing an
angle originates.,
G. 3b = The sides of an angle are the two rays that form an angle,
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Sb = Angles having werter md one side comson are called: pdjacent angles,

50 - The cpposite non-adjacent angles formed by two intersecting straight
lines are called: wertioanl angles.

- 6a = Two englee whose =sum is equal to a right angle, =nd therefore equal to

0%, are cailed: complementary snglae.

.Eﬁh"manglaﬂhtwﬂmiaaqmltnnntni@twh,mmnmm

to 180°, are aalled: supplementary angles,

6¢ = Whem two mngles are adjecent and the twe other sides are oppoaita rays,

the sum of two angles is given the neme: smupplementary.

Ta = The angles formed om the innoreids of two straight lines sut by a
tranevoraal, are celled: intorier angles.

To — The angles formed on the ocuterside of the twe mtraight lines out by &
trausversal, are called: ecterior angles,

To = Interior angles lying diagemally on éppomite sides of the tramsesrsal,
are called: altemate interior angles.

74 = Interior angles lying on tho same gide of the transwersal are callod:
interior angles on the same pide of the transwsrsal,

Te — Erterior angles lying diagonally on opposite sides of the transversal
are called: alternate ecterior angles.

Tf = Exferior angles lying on the =ame zide of the transverssl ave ealled:
exterior angles on the came pide of the tranmverszl.

Tg = Twe engles, one interior the other ezterior, each on ome of the two
straight lines, and lying on tha sabe side of the transwersel, are
called: sorrespending angles,

Sa — & ray that divide= an angle into twe equsl parts, is called: bimector,

la — fny figure bounded by a brokem straight lins, is called: polygon.,

s ~ & plane figure boundsd by & olosed curved line is called: a simple
cloged cura.

2a ~ A polygon bounded by three line segmonts is callod: triangle.

b — A polygon bounded by four line segmonts is called: guadrangle or
g’hl._i_i':"_;i_lﬂ.‘lmli

2e — M1 the polygone limited by more than four line segments retain the

general name of polygons, but each tales itg pariicular gope, according

to the pumber of its line segments,

la = To the plane figure similar to an egg is given the paca of oval.

3b = To the plame figore similar %6 an owml having the twe miner arcs
eyual iz given the nams of ellipsia.

je — To the plane figove limited by a curved lire having all the pointe
equidistant from & fixed point is given the name of cirsla.

» Ta - The trimngle with all of its eides aqual im called: equilateral triangle.
« Tb = The trimgle with two sides ogqual is omlled: isesceles triangle.

fc — The trisngle with all its sidos umequal, is called: scalono triensla,

- 2& — The triangle thet has one right anglo, is called: right-angled trimmgle.
2b - The triangle that has enc obtuse sngle is callod: obtuse-angled trimngla.

Zc = The triangle all of whoso angles are amoto mnglee im s2lled: aonte—
angled triangle.

3o = The part of the plane limited by the sides of a triangle is called:
surface.

b — The line scgments which bound & trisngle are called ite: aides,

3o — The side opposite to exck vorter mey be confidored as & baee,

34 - The total of the wsides of a triangle is called its: porimnter,

3e - Each part of the plane enclosed betieen two comsecutive sides of a
trisngle, is called an angle.

3f = The points where two sides of a triengle meot, are called: vertises
hi.umlar: vortes).
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zide, ip called: podian. ]
3 — Tho perpondicaler straight line drawn throuagh the mid-point of a aide i
is given the neme of oois of o aide of the triangle,
4a = In a right-angled trisngle the side opposite the right angle iz called:
bypotenuse.
4t = In & right-smgled triangle, the sides forming the right =ngle¢ are
called: catheti.
Sa — HWhen the catheti of a right-angled trisngls are equal, it takes the
nams: right-angled izosscles trianglo.
S =~ Uben the catheti of a wight—ssgled trisngle are noeqesl, it takes the
nams: right-sngled scaloene triansle,
1a = A quadrilateral whick hes ne perallel sidez ie given tho name of

sommen guadrilsotoral.
1o — A quadrilateral which hae enly two oppesite aides pareliel, is called:

trapesoid.

1o = A quedrilateral whoae opposite sides are parallel, iz salled:
common parallelogras,

14 — 411 the quadrilsterale whood opposite sides are parallel are called:
parallelogrens.

1&¢ = The parallelogran which has a¥l right angles, is ¢ aalled: rectangle.

1f — The parallelogras which has only ecual sides iz called: rhombus,

1g = Tha paralleologram which kas oqual sides and yight anglen, is called:
AT

20 — The part of the plane enclosed inside the parnllelogram, iz called:
surfase

2b = The line segmomte which bound & perallelogram, are called its: sides.

2c — Bach sids of a parallelogras takes the naoe: base.

24 — The total of the sides of & parallelogrem, is called its: perimeter.

2e = Each part of the pleme snclossd betwesn two consecutive sides of the
parallelogram, is called: angle.

2f = The peints where twe sides of a parallelograc nect, are 1:..114:11 ita:
vertices (einguiar: verte=).

2g - The :Hrjﬂnﬁ.‘l.r:alu.r distonce betwoen two opposite aidea, is ocnlled:
altitude.

2h — Each line segment whick joins opposite wertices of & parallelogram, is
called: diagonal.

32 = The paxrt of the plane encloged incide the rectangle, is called: surface,

30 = The line segmente ubich bound o rectangle are called: sides,

3¢ — Bach side of the rectangle takes the name: basc.

3d — The total of the sides of the recinagle is called: perimeter.

32 ~ Bach part of the plane enclosed between two consecutive sides of the
rectangle, iz called: angle.

if = The pointoc whore two sides of o rectaagle mest, are celled: wvertices
(pingular: verter].

jg — The perpendicular distance drasn betwesn two opposite cidee is called:
altitule.

3h — Each line sgegment which joine oppoaite vertices of o rectongle ia
E—Bllﬂdl Mﬂ

4a - The part of the plane enclooed inmido the rhombue ie called: surfoce. :

4t — The line segmentis which bound & rhombus aro called: gides.

de — Bach side of the rhombus takes the namo: base.

4d — The_ total of the sides of the rhombae is called: perimeter.

48 = Bach part of the plane anclosed between itwe consecutive sidee of tha
rhombus is called: angle. {

41 - The pointo where two gides of a rhosbus poot are called: werticas

(singular: m}.
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Sa — The pnﬂﬂthplmmlﬂﬂimiﬁihmmimmllﬂ'mfm.
b — Tiw line segmenita which bound & euare are called: mides.
¢ = Bach gide of the equare tekes the name: base.

5d - The total of the aidulnfthuaquﬂhmlhd. perisetar.

¢ = Bach part of the plane enclosed betwsen two consecutive sides of the
square iz celled: mngle.

5 — The pointe where two sides of 8 sguere =ect, are l:llllud v hioas
(eingalar: vertex).

5 — Tha parpendicular distancoe drawn betweon twe opposite sides is called:
altitude.

5h = Each line segment which joine opposite wertices of a square 1s callad:
dimgmmal,

fa = The part of the plane enclosed inside the trapezoid is called: surface.

&b — The lice sogoents which bound a trapezoid are called: sides.

S — The parallel sides of the trapezodd are called its: basas,
The lengest is called: the major bese amd the other ie called: minor
e,

&l = Tha two non-parallel sides of a trapezcid teke the mame of obligue
Eides.

Ge = The total of the sides of & trapezoid is called: perimeter.

&f = Eaoh part of the plane exclosed betweon two consecutive sides of &
trapezoid is called: mngle.

&g = The pointe where two sides of a trapezoid meet are called: vertices
{singular: wertex).

& - The perpendiculer distance drawn between ths parallel sides of &
trapazodd is called: altitude.

Gi — Bech live seagment which joins the opposite wertices of a frapesoid is
cElled: disgonal.

Ta = A trapastoid whose nok-parallel sides are equal 15 called; imosceles
Trapezoid.

Tt = The trapezoid which has two noo=parallel unegual sides is called:
scalens trapesoids

Te = A trapesoid having one of its noop=parellel sides perpendicular to its
base is called: right-angled irapesoid.

1a = To & polygon having the sides and angles unequal is given the nase of
irreEular polygon.

1t - An equiangular polygon with unequal sides is still called am irveguiar
pelygon.

1c — fn sgquilateral :p-nl.;rtm with unequel sngles iz alweys called an

irregular polygon.

14 — A polygon having the sides and angles squal iz finelly celled & regmiar
pelygon.

2a — The regular polygon with three sides tokes the name of cguilateral
triangle.

2b = The regular polygon srith four sides tekez the name of pguare.

2¢ = A polygon having five sides is called: pentagon.

2d = A polygen having sir sides is called: hexagen.

28 — A polygon hawing soven sides ie called: heptagom,

2f = A polygon having eight sides ie called: occtagon.

2g — A polygon having nioe sides iz called: nonagen.

2h = A polygon hawving the sides in celled: decagon.

32 = The part of the plane encloped inside the polygon ie called: surface.

3b = The line segments whick bound a polygon are called its: sides,

3¢ - Bach side of & polygon takes the naze: base,

5d - The toial of the aides of o pelygon ic called Ita: pericetar,

3o — Bach part of the plane ecncloeed betweon itwo consecutive sides of the
polygon ie called: angle.
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G. 3g - .ﬁ.llﬂﬂ_ﬂﬂmt drawn from one wvertex to ancther which is not
comsecutive is given the nome of diagonal.

0. 3ih - The point which is equidistant from 11 the vertices snd from all tha

~ gides is given the name of cemter of a regular polygon.

G. 3i — Tha line segment drawn Ifrom the center of & polygon to one of its
vertices is given the neme of radivs of the regular polygon.

Gs 3j — The perpendicular line segment drawn from the center of the regular
polygon to one of ites sides is given the nome of apothem.

H, 1a - The part of the plane within the cutline of the circle is called:
surface,

H. 1b — The fired point within the cirele from which all peints of the closed :

curma ars aquidistant is calied: center.

H. lc = A line segment joining the center to any point on the circunference 15
called: radive (plural: radiil.

H., 1d = A lirs s-agmant Joining eny 'I:m:u pointe op the clmu:fhren&a iz called:

= chord.

H. 18 = & lire segoent passing through the cemter and having as end pointat
the circumference is called: diameter.

H. 1f = The closed curve whese points are equidistant from the center and
which limite the circle is callaed: circumferencs.

H. 1g = A part of the circumference limited by two points is called: arc

H. 1k - Each of the two equel perts obteined by dividing the circumference
along the diameter iz given the pame of semicircumference,

H. 11 — Each part of & circle formed by & diameter iz called: zemicircle,

H.s 1j = The figure formed by two radii and the intercepied arc is called:
gector of & circle.

H. 1k — The figure formed by a chord and its arc is called: segment of a eircle.

H. 2a — The straight line heving no point in common with the circunference is
called: eaxtermal,

H. 2b = A straight line which meets the circumfarence at ome point only i=
called: tangent.

H. 2c — A atraight line which intersects the circumference at two poinis is
called: secant.

H. 3a = Two circumferences heving no point in common, ome being cutside the.
other are called: extermal.

H. 3b = Two circumferences hawving no point in common, but ome being inaids the
other are called: internal,

H. 3¢ = Two circumferences having only one point in common and being externmal
to each other are called: externally tangent,

H. 3d - Two circumferences having one point in comoon, but one being intermal
to the other are called: internally tangent.

H. 3¢ = Two circumferences hewving two points in common are called: secants,

H. 3f — Circles having the same center are called: concentric.

H. 3g - The part of the plane enclosed beiwsen two concentric circunferences
iz called: anmmlus,
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SECOND LEVEL: Classified Fomenclatures., . .
Materials. . .

KOTE: The wall charts are stored in a long wooden box, fach marked with the series letter
and a momber, These letters and mmbers correspond to those found on the booklets.
The booklsts and folders are stored, in order, in a zeriss of wooden holders.

The B geries:

A) Basic Ideas. The concept of poimt, line and surface and solid. Geld: honey
oranfe. An imvortant coler, for it represents the color of the decimal system.
These four concapts constitute the bagse of plane and solid geometry, the berinning
of the whole geometrical world.

B) The Study of Lines. A preparation for successive series, Light green,

C) The 3tudv of Angles. A preparation for successive series. Yellow,

D) The Plane Fisuras. To define plane, we must have the preceeding concepts
of line and angle. Here there is a consideration of two kinds of figures:
those limited by curved lines and those limited by straisht lime segments.

The distinctions between all figures defined by curves —-= and all the polygons.
Here we have begpun our study of those firurez found in the geometry cabinet.
The succezsive ssriss follow the pattern Foomd in the cabinet. Fink.

E) The First Folygon: The Triangle. Orey.

F) The Quadrilaterals: THoceciola.

G) HResular Polygons. Bed.

H) The Circle. Brisht green.

Presentation: Pattern valid foer all the nemenclatures: hecfe nresented the
Classification of the Trisngle Accordins to the Sides,
®OTE: It is ieportant always that we work first with the materials: the nomenclatvree
is what iz left afterwards; that with which the child woerks, It is not the lesson.

1, Take from the folder the picture cards and display them on the mat. Use the
three-pericd lesson for review If necessary.

2. Distribute the reading labela. The child reads them and matches each with the
cofresponding picture cards.

3. He checks hiz work with the wall chare, CONTROL,

End of the work on the first lavel of readins words:
If the ehild reads sentences, proceed. . . . . . . &« .

k. With the picture cards displayed and the labsls shown om the card, the definitions
are Jistributed and the child reads it, then plates it below the picture card and
meves the label down onto the definition at the placs in the sentence where it fits.

0k
The child simply uses the definitions and the labels, He reads the definition and
then finds the correct label, showing it on the dotted line inm the definitiom.

5, CONTROL, The booklet, In the first methed of i we have constructed, page by page,
the booklet., In the second, here the child sees the picture,
The elementaty child usuwally works with this second, shorter sxercise.

BOTE: When the material is first introdeced, the folder contains only the -icture cards
and the labelz and the wall charts are used: when the child reads sentences, the
definitions and the booklets are added.

An EXERCISE: The child writes the definition, then ents it inte pleces, mixes the

pieces up and rearranges them in order, He may do several at one
time for the added intersst of separating the correct sentences.

NOTE: In the casa material, there i3 an additional card in the folder called the
PEnaken Deaiom,™ 4 card with the {11lunstration and the word written on it.



THE BOX OF STICKS: Parallel wotk with the Classified Homenclature

Material

1. A wooden bex with divisions to contain the following saterials.

. Sets of 10 sticks in ten different lenFfths and colors.
a} Browm. 2 om,
b} - Purple. & -cm.
e} Orange. £ cm.
a) Red, 8 om.
&) Black, 10 em.
£} Brige. 12 cm.
£Y Bright green. 18 em,
k) Pink. 16 &m,
£) Bluee. 18 cm.
k) Yellow. 20 cm.
S0. , .there is two sensorial stimuli for the Tecognition of the
aticks: both length and color. The color Is not sigmificant: It has
no connection with the bead colerz. Howewer, the slender wooden sticks
have sipnificant measucements. Each one increases by 7 centimetars.
The length is from one small hole at one end to another small hole at
the other end. (There is a distance of 6 =m, from the hole to each end)
2.or 3 of the sticks in each series have heles along the sticks, equidistsmt.

3, & semi-circles, 811 —— medime - large, in couples. They 2ls2o hawve holes
at each end of the arca.

Iz it po=sible to construct, with these sticks, all the trianglea? Ho

Given the sides of the right-angled triangle, scalene or iscsceles, if we
kiiow the measurenents of the two legs, what will the length of the hypoteniiess
be? Pythaporus Firured it out with his triangle of 3 &, and 5. The sides of
his triangle, then, wers designed to be even, but the Tesulting hypotemuess was
5, an odd numhar,
We note the theorsm: I; * b; = g,
3" +«+ 4" = 5
2 + 16 = 35
Since the holes on our aticks are sqouidistant and all represent even quantities,
we can't consteuct this important original triangle which Pythagorus devised,

20 we must leok to other triangle measurements for ourl construction using the
Pythagorean thesrem, We dizscover two pessibilities:

adr + g &= = a2

82 4+ 4r - s
XA [LF+ 3% = o=
- IR LG o s 15>
3 L2 AR S T
x5 /52 + 0% = 25+

&
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THE BOY OF STIGES. . .

Haterial. . =

The right-angled izosceles triangle is always half of

the sguEte whomd

side i= =,

the isosceles triangle are 5 = 5,

Then the two egual sides of

Do we have the sticks to construet the hypotensuse of

this triangle?

B0,

always be an even number.

Because the sticks are all even lengths, 5 will
AND the diagonal of the sguare

which is the hypotensuss of the isosceles triangle is

eaqual te &

that i=, the

side taken as many times as the square root of 2 which

i an irrational nimmber.

an 1mbe

(1.h142,

L -l-}

t have the aticks which w

gatisfy this messure.

Therafors,

&, A second box Ls included in the material containing 10 sticks, one for each
of the possible isoscelss triangles which we can construct with the sticks.
S0 the measurements of thess ten sticks will correspend to the hypotensuss
af sach of those triangles,

10
12
14
16
s = 18
s =10

The sticks
each end.

hypotensuse
hypotansuse
hypotensuse
hypotensuse
hypotensuse
hypotensuse
hypoteneuae
hypotensuse
hypotentuse

hypotensuse

Two paivrs of scissors.

5.
6. Envelopes.
T

« A box of "Geometry Supplies for the Stick Box containing:

that is, for

stick will
stick will
stick will
stick will
stick will
stick will
atick will
atick will
atick will

atick will

*

a) tacks of different colors.

Bl

€) paper holders
d) thres crayons: rted, blue, Black.

B, A g=al] hammer,

(type used by watchmakers)

nails with red plastic heads.

be

A S0 AE S e

4

2¥yz% =
4z -
VT
g VT
ovE
f2ava -
14V =
1oy Z =
IgVE =
SovaE -

2 1LY 14D, ..
L BT
PARR B T T T R
g LHIHa...

10-1.NI%A...
2 - 1 IS, . .
1. LHI4A.. .
1ot #1492, ..
/3~ [. 4142, ..
0= [. 4192

ate a nztural wood color and =ach one has =mall holes & =m. from
The megsurement is that betwesn holes,

9, A large wooden beoard covered by several pieces of paper which are pegged with

push pins at each corner.

This represents the geometric plame.

¥hen we place

a stick on it, we say "this iz a line serment lying on the plane.”

MOTR: The materials here deseribed are the tools for the work.
provides the projects.

help when needed and guiding his work.

The pomenclature

It acts, too, as a teacher for the child, giving



THE BOX OF STICES. . »

THE STUDY OF THE CREOMETRY MOMENCLATURE

Haterial
1, A bex. (rectangulsr prise)
2. Aball.
3. The plane insets. {the geometry cabloet)
L, ‘The series of small solids.
5. Paper.
6, A red pemcil, well-sharpened.
7. A pencil shacpensr.
&, Frem the decimal system material:

1 thousand-cube.

sterssrhostic senss,

work, the child fesls the solida
the slemsntary school, the child
the shapes: his lce cteam cones

DIRECT ATM: To pive the basic idess of

materials.
Pragentation

1. Inwvice the child to place before him
the small box. Then give him the ball,
asking him to place the ball in the
exact place of the box,

CORCEPTS: The ball amd the box, sach
representing a body, occcupy space.

' The ball and the box are
opposite figures: one limited by
straight 1fnes, representing a plame
surface: and the other Limited by
curwed 1imss, cepressnting the imave
of a corved aurface,

2. Introduse the small aslid insets,

CORNCEPTS: To introduce various solida
sach of vhich sccupies space.

To emphasize the idea of a
solid.

The aolids are displaved on the mat.
Uge the small wooden holders for the
sphere, the ovold and the =1lipacid.

In casa the small solida were used wi
{stersognostic mean
Splid geometry is scmetimes called sterecmetty.
in & baf and knows the shape well.
does not know this material, but he knows
have always been conical-shapsd figures.

th the direct alm of addressing the

plane and solid fecmetry---that is, point,
line, sucface, and solid---based cm reality, on the decima]l sy=tem

1.

(1isht blus in & wooden box)

10 gnits, 10 ten=bars, 10 hundred-squares,

ing J-dimenaienal, lost knowledoe).
In the children’s house
In

1 didn't ask youw to Temove the ok, . «
nor o put it on top of the bew. . .
neithar te put the ball to the

side of the box or behind the box.

I asked you to put the ball exactly
where the box L3l

Byt wou are CTAEYV.

This megns that each body (matter),

each thins, occuplea space.

Each thing occupies a place,

T{Thing and PFlace a better nomenclature
for the child.)

Thizs is =& true that when I want to go
cut I mugt ask vou to move if vou

are in the way.

Imarine how many thinrs there are to
oocupy 4 placell

This was my ball. Mew I can call it

the aphars,

This was my box., How L properly call

it a

Look, this has a cwrved surface like the
gphece and a strairht side like the
prism. It iz called a gonf.

The =nhere and the vriss repcesent the
axtrames of each. We are Filling inm
the varfations betwesn the two.

Thia one also has a curved surface
and twes plane parts of the surface.

It iz the c¢vijnder.

This is the fohe,

Thia is anothe? DLISTW.

Here 18 a prramid.

And another myramid.

This looks 1ik= an err——=it is a ooofid
It fs all eurved.

And mo iz this one-—-the =]11{ngsid.
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THE STUDY OF THE GEOMETRY NOMBNMCLATURE. . .
Presentation. . «

3.

Se

6.

Giwve the nomsnclaturs for the pri=ms 3.
and pyramids.

Pregent again the ball and the bex, &,
exanining the "surfacsa_ P

Then take the figures in the E£irst
drawer of the gecmetry cabinet amd
note the surfaces, Use other drawers
to expand the fdeas.

CONCEPT: OGiving the concept of surface,

Showing the sguare and the circla, 5.
note the diffevent lines which limit
the Eigures.

Then, with peaper and nencil, dcaw the
line.

CONCEPT: Giving the contept of line.
The concent of the thin layer of sur-
face is given here as well as the
thinness of the line.

Meme with the pencil, the point again &,
gharvened, make a point.

CORCERFT:  Giwing the copcapt af paine,

Let's give g mors preciss nams to sach

of these solida,

This is a triancular prism. . .and this
is a gusdrenmulsy priss.

This s a grjangulay pyeamid. . .and this
is a guadrangular pvramid,

Thie time let"s examine how this object
is limited: the boox.

It is a plane surfacs and atakle,

The sircle has & curved surfaecs and i=
not stable. Wateh it rell.

What is the gurfacs?

It ia 1ike & wvery wvary thin laver of
paint which covers the eutelde of a thing.
It might he compared to very thin tissue
paper covering the obfeat,

Ladgk at these Eig'ur:s-.-—-t'l'lt inasts.

The surface is the thin laysr of paint.

Is thisz a plane surface? . (square)

How is Lt limited?

By a line.

What kind of & surface is this? (circle)
It is limited, too, by & line; bhut &
different kind af line.

We have here two régilons limited by
different lines,

Logk——=we gan draw 4 line.

Let s gharnsn the pencil well-——now
it i= wery sharp.

This can he the image of a line.
But this iz very thick,

It ghould he moch emech thinmer,

Row 1et®s sharpen our peneil arain,

We want to make & very very small pencil
point.

This is the image of a point, but it
ghould be much mach smaller,

The point is the mark 1eft by a “very
very sharp penclil poinmt, ™

FOTE:  We approached here the concepts of point, line, surface and solid fm reverss

Presentation #7:

1.

order, riving the solid first because the child believes In Teality.

nd =o

he can mors 2asily understand the I=dimensiomal which composes reality.
We move from that concept to those which have no dimensions.

From one of the envelopes of the T,
clasaified noemenclatura, for A1,

take the red collapisible cardbaard
cube gnd fold it inte a cuhe. Then

take the red and the card om
vhich ig drewm & line and fimally the

eard which shows a point in the middle.
Give the nomenclature.

Using the Clas=ified Nomenclaturs

Thims i= a s0lid hody,

This i= & surface. It iz a2ll redemm=
it does on te iInfiniry sven though
hearae it {2 out,

This line also foes on indsfinitely at
both Emds.

And this is a point.



THE STUDY OF THE GROMETRY OMERCLATIRE, . .
Presentation #2. . .

2. With the child, trr to formulate de- 2.
finitions for these four ideas of
point, line, sutface and solid.

ROTE: Mathematicisns call these enti-
timg, In our definitions for the First
theee we have used "is liks, " because
the rmoint I3 20T a mark, the 1ine IS5
HOT & hair, the surface IS BOT a square,
With the solid we Rave not sald *is
like"™ becapes the solid is thries=
dimensioml reality.

The child matches the labels to the
foutr entitiss shown.

3.

&. Ssecnd and third period lesseon.

Presentation #3:

To emphasize thess bagic fdeas, we use the decimal svstem materisls.
this material we repregent the four basle coneepts.

1. HMeplay, one at a time, the unit bead, 1,
the ten-bar, the hundred-square and the
thouaand=cube,. Az they are laid on the
mat, 7ive the familiar names.

Then identify the four as the four

entities,

2. By gdding nine beads, one by one to the
firat, show that the series of points
makea the line,

Then add bars to show that the series
of lines conastitutes the sucrface.
Finzlly, add squares to the ome to
show the compozition of the selid.

Alwaya add 9 pieces.

COMCEPTS: The origin of the selid lies
in the surfece, the origin of the surface
lies in the lipe, the origin of the
lime 1ies in the point. . « AND

If we analyze the O state-
ments, we ‘Find that the point iz the

comstructor or all,

1]

Peint, line, surface and solid with the decimal materials.

A aolid is what occcupies a place,

A surface iz 1ike a square sr a circle.
It can be plane or it may bend and be
curvad.

The 1ime iz 1ike a wery thing hadr--—-
it can alse be straight of curwed,

The point ia 1ike & very very thim
mark made by 2 well-sharpened 'p-et'ntf.l
point.

With

This is the paint, the bar, the sguare

and the cube,

Hewe this is the
this i3 the
this is the surface,

and this iz the zolid.

We have named thess fonr cieces with

Feometrical nomenslaturs,

point,
line,

Here iz on= point.

I gdd eme more point, one more point,

one more paimt. . .

By adding points we h:\re formed a line.

Wa can say that the point Is the

eqgnitroetor of the lime,

Mo we take the lime apd add one mor=

1ine. . .and one more line, . .and ome, . .

It is a surface. (A3 soom am we have

two lines we have s surface, bat we

have uxsd ten to have the same ahaps

as the surface of the square.)

Za the line i3 the constructer of the

surface.

Howe we take thiz surfags, . .and one more.
.and ome more. .

And we howe mnﬂ.rm:tud a solid body.

It is evident that the surface iz the {

constiuctor of the selid. !

e

WE GCAN THEN

SHOW
2, TUsing only ocme piece of each material,
that it can aimply be moved to ereate
the next.

?. I can mowve the point to create the line,

Have wvou ever seen the tip of a 1isheed

ciparetta in the dark. It makes a line,
Byt when it stops movwing, it is a

point agpain.

He take the 1ine and move it to form

& surface,

The line can be moved in diFferent wavs,

In the line we can #till see the point. .

and it is the line that crested the
surface.



THE 3TUDN OF THE GEOMETRY ROMEMCLATURE, . .
PFressntation #3. . .

2, s «the second demonstration of the 7. .Movins the sutface, we create the solid,
construction of the line, aurface and but we can 2£ill see the line and the point.
aolid from the single point. And we zan zes that the point f= truly

the original comstructer of nll.

MOTE: An interesting demonstration of this is with a broad brush which csm, with
different stroking, show the prosression of all four in an interesting way.

3. Fresent the Classified Momenclature #Al, shewing first the picture cards of
point, line, sorface and solid. (The point here shown in the lower left
corner, precisely placed so that the successive cards may all besin with
this some point and still lie withinm the limits of the card). The child
matehes the labels, uses the definitions. The control bogklet i3 shown
and the wall chart utilized now in the classrcom,

Age: 6 years.

THE FOMEMCLATURE STUDY: THE LINES

Material
1. From the plane insets of the geometrv cabinet, the first and sixth drawers.
2, The second series of picture carda from the cablinet series: contours only.
Presentation: The technical level of the work; discovery with the plane Insets

1. From the first drawer, take the aguare, 1. This iz & curved line,
then the cirele and trace the contours Thia s a straisht line.
with voor Fingers, fdentifving the 1im-
ftinmg lines. Glve the names for the
lines.

2. FEepeat with the inasts of the aixth
draver.
HOTE: Both dravers zive & good con-
trast of the curved and straight
lines.

3. Take the second series of picture cards used with the geometry cabinet---those
with only the thin 1ime contour. The child forms twe columng, one of the Figures
limited by straipht lines, one of those linited by curved lines. Then the
child makes a list of those two colimmna,

Pragentationt The oure concept Loolatsd from the object

Material
1. A string, wound at both ends onte a small cardboard apool, . about two
meters in length,
2, The bex of sticks.

ROTE: The exploration of curved and strafight linez {= lTinmked directly to the Flgure.
It ia, howewver, necessary to fo into the concept of line Endependent of the
fipures which the line limits.

1. With the spools held one in sach 1. This iz & 1im=, ., Llock. . .
hand, show & ==all stétch of the string, this is & 1ims. , .this is g line. , ,
amd then seaddally lengthen the string This is a straight 1ise. . .
stretched hetween the handa, showing the thia is & strafeht line. . .

"line™ in different spatial positions, thia is & straisht 1ine, _

THEM showing it as a straight lime and This is a curved line, . .

a curved line in various ways. The Ehis is a ecurved 1ime. . .

string eontinues to grow longer and this iz 2 curved lins. , .

change from strafight to curved, Thiz is a straisht line. . & curved 1ime,

The line iz changing itas position in
Shate .



TYE STUDY OF THE GEMMETRY NOMENCLATURE. .
Presentatfion: The Lines: The Pure Concept. . .

2. Aak fFor o veluntssr to drav a lime. 2. Whs will comes and draw a line?
Mote that it is impessible without It is impossible to drew a line becavse
s qualification, Show how the line we have not glven it a gquality.
¢an be written as straight and "4 Line™ = without gualitfsa.
corved with dotted limes at each Bafpre dramsing it, ome has to establish
ands whether it is curved or straimht.

Ve can write a straight line 1ike this:

Or o curved 1ine:

3., Three pericd lasson. 3. What i3 3 line when
it looks 1ike this? g e
8. Ask the child to chroa= a straight and
eurved line from the box of sticks. Shew Be 4 straight line Here, . . & curved
{These sre actually line sepments, which line,
we will discover later) These esach look as thourh they had ends.
MOTE that the 1ine has no end. ¥ith our string, =y hand: made a limit
to the line, bot actually the line 5Sas
no end,
Oyr hands create a strimg that has no
end.

When we speak of a line, vhen we identify

& line, with a stick or anything slzs,

we moat imagine that it goes on indefinitely

at both ends.

%, The child drawvs the lines, straight &, That f= why, when we draw a straight or
and curwved, a eurved lime, we omat frarine that it
roes on indefinitely by writing dots
at the harinning and end to sheow that
it goes to infinity.

A GAME: The investigntion at the lewel of reality, the environmsnt itself

Ask the child te look for straight and curved line=s fn the environment. He
Eakes a 1ist. (The emvironment is Teally made of line sspments--—=but later we
will define mares accurately the qualities of the 1ine and it= parts)

CRAMMATICAL AMALYSIS: Analvze with the child the grammatical sxpressions:
the 1ins
the straight line
the curwved lins
Identify the parts of speech, then the child copies the phrases and draws the
corresponding symbols OR he =atches the symbols with slips of paper om which
the phrases ate wiitbemn,

With THE CRAMMAR BONES, prepare the phrage "the 1ine™
for the moun bex and the second two chrases for the adjective box exercise in
which he matches the two distinguishing adjectives with one noun and article.

BOTE: 1In Italian, the phrases can be reduced omly to the article and the adjectives
"strafght” and "curved”. . .which become noums. , .of take the place of the RouUns.
It is then sufficient to say only “draw the straight™ or "draw the curved.”™

THE NOMENCLATURE STUDY: THE POSITIONS OF A STRAIGHT LINE

Haterial
1. The sticks in box and all necessare svoplies.
2. Tuo beakers,
3. Bed coloving: powder or 1liquid,
4, A spoom, & cloth.
5. The slobe.
6, Water in a nitcher.

7. A plmmb line,.




THE STUDY OF THE ROMENCIATURE. . -
The Positions of a Stralght Line. . .

Presentatison

1. Put 2 =mall amount of red coloring into the pitcher to color the water.
nour about 4 cm, of water into each beaker,

Then

2. Mowe one of the heakers to stir the water: and then wait until the water is again

28 still as the water in the second one, our paint of referfence,

in patience)

3, Give the term horizontal and its 3.
etymology.

B, Taks 5 red stick and lay it ccrefully &,
on the surface of the water; walt afain
wntil the water is still.

5. Takinr the atick out of the water now, 5.

line it up with the water's surface
outside the beaker,

6. Inwvite the child to hold the plumb G
1line, noting the red color of the
string as an emphasis of the quality
we want to s how,
Give the term wertiecal.

7. TYold the red stick alongside the line 7.
and identify its position.

8. Show the nlumb line as that line 2.
which passes throurh the center of the’
sarth, using the globe as reference
and showing that it ean pass through
from one of an infinite number of
pointe-==vertically.

(Don't confuse it with the axis by
showing the 1ime passing from pole
to nole.)

9. Moving the red stick between the two 9,
planes, identify oblique as that count-
less nuaber of gradations between the
two positions.

LAn exercise

Moes the water here is as =2till as the

waterT here.

We zay that the nrosition of the surface

of the water is horizontal.

The word comen from "horizen,™ that imafinary
1ine that divides the earth and the sky.

This i% & straight line.

lat"s =zee what position it tale s.

The position of this line, this strafght
line, is horizomtal. It is the horizomtal
straight line.

It is 1ying on the surface of horizontal
water.

What i= the relationship of the poaition

of this stiek to the water?

Mer I hawve understosd when the line is
horizontal.

T ¥mow that the surface of still water

pives me the image of the herizontal surface.
S0 the stick is a3 horizontal straight line.

Look===this plumb line has & red string.
We'll wait wntil the plumb line i= cempletely
still,

This is the image of a
vertical position.

gtraight line in a

Thie straight line follows the position
af the string. . .20 it is 1lving om

the vertical plane.

It ia a wverticsl straight line.

Whepe are we on the globe?

The »lumb 1line, the vertical straight line,
also is the line that passes through

the center of the earth,

It can pass from any point throush the
centar ko the other side---and we call

it the wvertical 1ibe.

When ocur stiek is this way, this is
horizontal. It is only one pesition.

This fs vertical. . .only one position.
BUT in between there are an infinite momber
of pogitions intermediaté——-—as we go

from one to the ather,

A straight line, when it £5 not horizontal
or wvertical, iz an obligque straight line.




THE STUDY OF THE NOMENCLATIEE. . .
The Positions of a Straight.Line. . .

A GAME:

Uzing the red stick In & variatiom

of zpatial positions=, have the child sav the
word for the strafcht line position as the

stick moves:

hosizontal , vertical, osblioue,

He discovers that thers is only one position
whate the £irst and second terms are used,
but "oblique™ i3 repeated an infinite womber
of times in hetween the two.

Fresentation:

24

3.

A GAME:

Show the wooden board, covered with 1.

the pieces of papar. Identify.

Take out of the box 3 red sticka (8
cm, ) and fix one to the board, inm &
horigontal pesition. Identify that
position.

2.

Fow moving the whole board, identify
the changing peositions of the stick,
Mpwe the board throuwgh all the planes,
repeating. the single word identifica-
tion game.

Showr the board up and dewn, identifving &.
vertical —-=then turn it so that the

atiek iz horizental.,...finally, inm

the same plane, show the oblimte posi=
tion and identifw.

Show & nmumber of oblique positions,

Fix the othsr 2 zffeks to the board,
showing the three positions now.
Threa=period 1esson.

5.

Tell the child that we can now dafins 6.
the thrses zticks in relationship teo
the plane, And we ecan draw them on

the plane.

WOTE: The board is horizontal,
Intreduce the nomsnel ature pleturs Fi
cards, noting that they are drasm on

the plane. The child matches the cards
with the three stieks on the board,

THE POSITIONS OF A STRAIGHT LIME:
bow we sust transfer the concepts from space
child for his work.

+ « ohorizontal. . .obligue. . .oblique. .
oblioue. . .obligue. . .of fque. . .obligue.
« o oobligque. . .obliqoe. . .vertiecal,

On the Plane
to the plans, to prepare the

This iz oot plane.

This iz a straight lime,
Look at its positiom,
What is it¥

Howr tell me the positiom of the straight
line, . .now. ., o . TOW. . .

We cannot po on workine like this.

We have to decide sceething.

This straight line that looks like a
plumb lime is ecalled wertiecal.

When we look at something in a vertical
position, we look uwp and desm.

When the straight line L35 in the position
of still water, we lock at it from left
to right as the horizon locks-——and the
straight line is herizoantal.

When it is mot in either positiom, it
iz obligque. . it is obligue, . .it is
oblique. . .it is oblique.

Which strairhet line is in the wvertieal
position?
How is this one?

If we consider these three sticks im
relation to space, they are all horisontal.
BUT IN RELATICHNSHI¥ TO THE FLANE, THEY

ARE ALL IN DIFFERENT POSITIONS,

How vou don't need to draw a vertical

line in the aif——-vou can draw it on paper,

The straight lines on theae cards arfe
dravm according te the plane,

Ratice the dotted lines on each of the
gides,

Eemanber what that shows?

Looking for lines in the environment im the three different pogitiong.



THE STUDY OF THE GEOMETRY NOMENCIATURE, . .
The Posltions of the Strtalght Line. . .

A GAME: GEAMMAR ANALYBIS
Few adding the oualities "horizontal, vertiecal and oblique™ we can analyze with
the chfild the new phrases: the straight horizontal lime
the strafght vertical line
the straight oblique line.
Again the child may identify the words, mateh with the sysbols AND
the grammar boxes may be used--——=~the adjective grammat box with the exerclse
of several adjectives with the Ss=e noun,

BOTE: In Italisn, we see the same delétion of words so that the phrase becomes
si=ply "the he@izontal, the wvertical, the obligue.™

Fresentation: THE PARTS OF A STRATGIT LINE

Material: the same. . .add two palrs of scissors

1. Take agzin the spools of the string and 1. This is a straight line,
draw it out hetween the hands, Give the

twa apools te the ehild te hold the

string.

With a red ecravon, choose a point on the 2,
string, mark £t and them cut at that
point,

The child again holds the string by 3,
both ends, This time mark two points

and ent simultanscusly with two pairs

of scissors, Define lime sepment.

Show that the sticks in the box are h,
line segments.

Show the child hew to draw the thres
parts defimed,

Present the nomenclature cards, labels,

ﬂu'll‘l‘ltiﬂnl. 'hu-n‘kinl:, wall chark: always=
the fimal part of the pattern,

I am going to choose a point on this
string.

I"11 mark it with the coler of fire to
ghow that specific point.

W, . .

Thizs is & ray. . .this is & ray, . «
The red point 18 the origin.

This waz a straight line.

When Lt was cut st the polnt, we marked
the beginning.

The ray has an origin, a beginning at
one gide and ne and on the othar,

That second alde goss on to infinity.

How show me & straipht line.

This iz a straight line,

This is g ray., {marking one point)
BMD, , .this is a line segment,

The 1line sesment haz two end polnts, . .
there 13 a beginning and an eand,

Fow I understand that the sticks in the
box are not straight lines bot line
sefments becauss sach has a beginning
and an end.

And it i® evident that whén we Surys TR
we have this-—--an are with a beginning
and an amd.

The 1line goes on to infinity om both ends.

— — — — — — —

The ray gos=8 on to Infinity on one end.
The germent dosan't go anywrere—-=it has
two specific ends,




TAE STULY OF LINES. . .

PARALLEL, CONVERGENT AND DIVERGENT LINES:

Material

1. Twe plumb lines with ted strings.

Ths Lewve Stories and the Stery of Indifferenceé

We muat wait wntil beth lines step

Hew let®s see what the distance is
it ia
the same here &t the hettem and at the

What im the distance betwesn the lines

Tha distance betwesn the twe straisht
1ines is the same here, . .and hers, . .

When we have tve stralght lines the
same distance apart at every:peint,

We gan imagine that these twe lines
#o inte infinity in beth directisns-—=
. «and never wwuld they

The ward “parallel” comes From a Greek
ward "paralleluz” seaning "besids ane

Teday we are :;-i.rq te tdll the steriss
of thege three couples of children.
These first twe children leek very

Their steries muat be quite different.
And these twe children seem te have

Wa'l1l wees these arrews te help tell

Here we have the stery of indifference.
Theze twe strairht lines ares like twe
children whe are ne lenrer frienda.
They walk aleng and they de net wish
te meet, ner de they wish te incrsane

These lines are parallel becauss, me
matzer hew far they extend inte Infinity
they keep the same distance hetuwesh

e -

3. Ths wesden plane, the bex oFf aticks and the gesmetry supplies.
3, An epvelepe containing: smell figures of three pairs ef children:
& happy pair
a sad pair
an indifferent pair
and : thres pairs &f arvews, ted plastic, absut 3 cm. lemsz:
twa pairs with arrews en ene &nd of the line
ot pair with arrews peinting in beth directiens.
Fresentatien
1. AN IMPRESSION: Aak twe children te 1.
held the plumb lines. When they are meering.
still, measure the distance between
them at several peints. Ask ane child between thess twe DEd limes:
te step back a feuw szteps. Walt until
the 1imes are still. Measurs the distonce  Eop.
at several peints agaim. Intreduce the
werd parallel and cencept. naes
and hers,
thase lines are parallel.
up and dewm.
mnet,
?. Giwe the stymelegy of the werd. 2,
anather."”
3., 8" THE FLANE: Intreduce the thres a.
pairs of children and The arcewrs,
happy=-—and these twe very sad,
almest ne sxpressien at all.
the zteries.
4, Censtruct the parallel limes en the b
plane: takes any stick, a lenger ane
(yellew) and Eix it te the heard,
Then take twes mide aticks; the twe
& em. purple emes, and place them
dewm wertically frem the first stick the distance between them.
with the tws ends teuchimg it. Then
nut o sscend gtiek herizontally (the
game celer as the first) te reat aleng
the sther twa enda of the ruide sticks them.
ard thus becems parallel.
Eemawe the suide aticks.
Shew the indifferent children on the
exteriar of sach line, walking aleng,
5.

Lay twe ware szticks en sach side, pre- 5,

{mgtee,fhe Linee, st e piane, cio
in E;:E-i n-:t.}“ n oin the sther,

The cancept of infinity.

The children can walk te infinlty and

will never meat, Th can walk te
infinity {a either dizestisn snd they -
will mever meet!



Farallel, Cenvergent and Divergent Lines. . .
Presentatisn. . .

G,

9.

10,

11.

17,

13.

Substitute the twe-directional red arrows fer the children.

First we mirht

substitute the ene-dirsctional arrews-—-twe abeve, sheving the twe directions

and tue belew.

THER use the twe-directional -arrews in place of the Ffeur,

REHOVE THE FOUR EXTEA STICKS-——the afrews new give the idea of infinity.

Shew anether similar stick in the
lefe-hand quadrant ef the beard---
placed herizentally alse. COMSTRUCT
the DIVERGENT LINES by using one of
the previous guide sticks and ene of
the next measurement-—-srange (6).
Flaee them abeve the herizental stiek,
running vertically and then place the
secend stick, alse edual te the Firat
three herizentals, aleny the second enda
of the ruide sticks. Remewe the guide
sticks,

Shew the sad children walking thege B,
lines, headed sway frem esch ether,

Beplace the children with red arrews 9.
peinting the divergent directiong

add ather sticks, prelenrineg the

lines off the plane——-te infinity.

Then remsve the sdditienal stieks,

Lay en= =stick, equal te the ether
faur new shewn en the plane, in the
tight-hand guadrant ef the beard,
alse herizentally. Censtroet the
CONVEEGENT LINES by using the same
gulde sticks, but in reverse srier;
that I3, with the sherter ens secend.

Shew the happy palr alenr these 1ine=. 11,

Replace the children with cenverging 132,
atrewsi extend the lines aff the
plane, shewing bhew they cress and

become divergent.

HOTE: The werd divergent was invented
in 1611 by Eeplere simply te previde a
name far the oppesite af cenverrent.

Theas twe strairht lines are diversent,
Thess tws children were Eriends befars,
but they had an arrFoment and they

de net wish te mest awain,

The distapce is always increazing betwesn
them.

The lengsr theze line: preleng, the
greater the distance will be between
them.

These twes straisht lines are cemvergent.
And this is a true love atery.
The twe children ses sach cther frem far

awgy and want te be cleser and clessr.

dot, liks =ll leve ateries, there was

4 bad ending.

Thers was & peint where the twe wet

and then the¥ beran te meve apart again,
Atk thiz peint ef crisis the cenwergent
paint becomes the diversent peint.

And the gpoversent lines becems divereent
lines.
Three=peried lessen:: Which lines are i
parallel? Tell ma how these lines are, D i
o
—_— e
I-_'_._._._.-l- -l-_-"l—h.__
—|I|I|II?I _T-_



Parallel, Convergent and Divergent Lineas, . ,
Pregentatien. . .

14. Remove ons pair {(either cenvergent er 15, Bew we have only twe pairs of lines,

divergent lines). Repeat the three- Shew me the divergent lines. . .
peried lessen, switching the directiom the parallel lines. , .

of the arrews en the second set te the convergent lines. . .
shew beth convergent and divergent It is ensugh te chanse the directien
lines, of the arrews,

15:. Use enly ene pair of arrews, net fixed te the plans, and the twe arrows (ene-
directional). Do the three-peried lessen, askin~ the child te construet the
parallel, convergent and divergent lines with these two sticks and the srrows.

16, Fix ene stick te the plane and then, using the twe equal guide sticks, fix the

second stick by ene end enly. This is the last simplification. NOW IT IS NOT
EVEN NECESSASY TO USE THE ARROWS, The child can shew all three pesitions of

the twe lines by meving the seeend =stick up er dewm er shewine it parallel,
.-1'.-':;.' ]
T ;



THE STUDN OF LINES, . .

PERFERDICFLAR ARD OBLIDUE LINES

Haterial

L.

2.

two halls loosely.

Fresentation

2.

3.

AN TMPRESSION: The children sit sn the
1ine, forming a civele, Sit in the mid-
dle and rell ene ball of the first warn
in ene direction——te one child. Then
rall the ether end te a child in the ap-
pesite direction. Do the same with the
second yarn, passing its twe balls te
children apresite sach other and in the
ether feur guadrants.

Note that there are new feur anglea L
ferme=d on the plane--—-the fleer. THE
CHILDEEN MUST STRETCH THE YARN TIGRTLY
BETWEEN THEM TO S5HOE THIS. Amd that

the angles are formed by feour infinite
TA¥E,

Fase ene celer varm {beth balls), te
the Left an beth sides of the circlas.
Une persen at o time sn both sidss of
the line until the feur greups, the
Eour angles, are equal, Describs the
changing charastar of the sreups,
Give the nomenclature——-perpencidular
and gbligue. Then step the ene celer
and oeve the ether. The children say
the neEenclatute az the one maves, . .
stepping at perpendicular,

08 THE FLANE: Pix eme stick herizeatal- &,
1¥ en the beard. Take ancther, lenrer
stiek (ome with heles all aleng it} and
fix it perpendicular te the first, shew-
ing the feur squal angles by measuring
with the measuring angle,

Twe ballas of differsnt celered yarn, prepared se that sach Ball iz weund in

The plane, the bex of sticks and the grometry supplies.

if you had missed the hall af VAL
when I relled it te weu, it would hawve
fan= on and eh=—=te infinity.

We have shewn feur raya,

Where iz the paint of erigin fer eapch?
Hew many abngles hove we farsed?

The rays hawve divided uvs inte feur
groups of people-——each greup within
ane af these four angles,

Are we feur egual groupa? NO

Hew we can pass twe of SUT TEFS==-those
the same celer te chan=e the size of
the angle.

Thess twe rays ferm a straisht line
and it is cresalng anether atrairht
line te ferm different sizes of ansies,
Heow many angles are thefe new? new?
Are they eoual angleay HBOEU-___YES
When the feur angles fermed by these
twe straight lines are equal, the lines
are perpeadicular.

When the lines are perpendicular, the
feour angles are ecual.

Hew loat's pass the same colered balls
“ﬂ’-‘-i

Bhen the four angles forwmed by these
twe straight lines are not equal, the
lines are ablicoe,

Mow tall me hew these straight lines

are,
Tolique. . .ebligue. . .oblique, . .
Perpendicular,

In erder te shaw perpendieular 1imes

on the plane here, we muast shew these
twe straight lines ferming feur =gual
anrles,

We knmew that with ene straisht line we
ahew a straight anele.

Then we will place the secend straieht
line se that it ferms twe sgual anrles--
twe right angles with the firse,

And when we have fermed twe equal angles

hers, we see that we have farmed feur
E"“?‘ anrles,
Let"s measure each ene te be gure,

Then we have shewn perpendicuiar lines.



Perpendicular, Oblisus Lines. . .
Pressntation. . .

5.

8.

Etymelegy: 5.

Using the same twe celers of sticks, 6.
fix sne herizentally belew the firat
set. { IF BOTH STICKS USED HAD ROLES
ALL ALONG THEM K THE SECOND STICE CAN
BE FIXED AT AsOUT CENTER). Shew the
secend stick scress the first im an
eblique pesitien., With the measuring
angle, shew that the anfles are not
equzl. The second stick then meves
te create various sitnations_ef the
ablique pesitiem.

Etymelery: 7.

Thres=pariod lessen,

"ferpendicular” comes Erem the Latin
“perpendiculmm, ™ meaning “plemb line, ™

or, more specifically, "an instrument
handing threugh,”

We com imgrine this perpendicular line as
a plumb lime hanging threush the herizental
liffee=ar the herizen.

Let's experiment with the anrles that these
twe sticks ferwm,

Let's use the megsuring angle te ses what
ane of the anfles measures,

This is neot a right anrle,

It is ensurh te measure this ene angle te
koew that the ether three are net squal.
Then these twe are oblique lines because
they de mot form four squal anglas,

Hew are the lines new?

Measure an angle ta find eut,

Bew? abliqoe. . .ebligue, , .eobligue. . .
perpandicular, , .ebligue. . .eblique. . .
When twe straight lines are net perpendi-
eular, they are obligque,

"“Oblique™ is a werd that comes frem a
Latin werd meaning "te meve towards."”

As we meve these twe straight lines, what
are we moving tewards?

It alas cemes frem a werd meaning “=lbaw, "
Can veu imagine the eblique limes that are
fermed if veu ceuld extend the lines that
¥or elbsw makes when it is slightly bent?

Classified Nomenclatore materials intresduoced,



THE STUDE OF THE GREOMETEY MOMENCLATURE,
THE STVDY OF LINES. . .

TWO STRATIGHT LINES CUT 37 A TRANSVERSAL: Case A: When the two strsight lines are
not paraliel

We hawve progsressed through three levels fn our study of lines: 1) the straieht
line, 2) two lines, and how they are positioned in relationship te each other: that
ils, convergent, divergent or parallel, and now 3} three straicht lines: two that
eFe convergent, divergent or parallel and a third one which crosses both, called the
trangversal. We consider First that transverzal crossims twa lines which are not
parzllel.

Material
1, The wooden board, rapresenting the plane,
Z. The box of sticks and the box of geomstry supplies,

Pregentation

1. From the box of sticks, take two yellow 1, We know that these two straight lines are
sticks (20 em.) and fix them (non-paral- ot parallel.
1#1) to the board with tacks. And we knev that both of them go on to
{Use a regular sized sheet of paper tnder infinity on both sides,
the sticks zo that it can be identified This is the plane and both of the straight
within certain 1isdita.} lines lay on the plane,

2. ©Color red outside the two lines to note 2. This plane iz subdivided by these twe
the external and them blue within the atrairsht lines into three parts.
Ewo. Thete is one part which lies between

the W,

CORCEFT: the Interior and E!:tl:rnal'parts. It iz called the interiar,
Thers are two parts that 1ie outaide the
atraicht 1ines—-—these are the sxternal®

narts,
1'11 eoler the external™ parts red; the

internal blunas

3. Take another stick (blue-—with holes all 3. This line which cuts the first two is
slong it) and attach cutting acrosz the called the eramswversal.

first two.
- y Y 1 'r

-mgﬂ.’.ﬂu} &5

&, Count the angles formed by placing a co- &, How many angles are formed when two

loted tack on mach one, strairht lines are cut by a third one
HERE USE ALL TUE 3AME COLOR TACKS, . . 1ving on the same plane?
WE ARE INTERESTED IN ALY THE ANGLES, We find that thers are E,

. Establish which are the externmal and 5. Which are the sxternal®angles and
the intsrier anglea, diatingunishisng +them which ars the interior anpgles?
with different colored tacks now-—-rad We kmens that the blne arsa ig internal
for external and green for interior. and the red area i3 external.

Zo we can esasily identify the angles.
fiow many mml'angt-u are there?
How many interior angles?

The four externiT*angles 1fs on the
external part.

The Eout interier anrles are Ffarmed

in the interior pact.

Two straight lines cut by = transversal

*C&MW:M forms four external’and four interior

angles,



THE STODY OF LINES. . .
Two Mem-Parallel Lines and a Transversal, . ,
PFresentation. . .

E. Fote the stvmolory of the terms, i,

(Enslish usare ism "interior” the
comparative form; Eurcpean, Italiam
usage iz "fnternal ™ the positive
fore of the Latin word.)

7. Give the nomenclature of the angles. 7.

-

ROTE: alternate, alternating, altsr-

native.

Foint out the two groups of angles, an
important concept,

¥
I B
r,...f.

8. DHscower with the child the two pairs B,
of alternate external™angles and the
two pairs -:-l.' IREXETEH alternate inter-
far n'nﬂt:
Mark each rair with » different coler
tack, . .OR the external™and interier
with different colors.

9. Dizcover the external angles on the same
side of the transversal and the intecier
angles on the sasme side of the transversal.

The word “externai™ means “sotsids "
Opesfde what?

The gtrairht 1ines,

"interior® (or internsl) means fnside
the =traight l1inss.

Alternate [s & word weaning one on this
side and one on the other side.

It means we toke sme from sach side.

Ax If we werTe walking dowm the middle
aiszle and we called one atudent From one
gide and another From the other side.
Froe the other side of what?

Tha aisle, The l1ine we are walking,
ind Rere we mean on one side or the other
of the transversal.

50 ONE SIDE OF THUE TRANSVERSZAL IS AN= THE
RIGHT AND OMNE 5IDE IS N THE LEFT.

Thete {9 one more specification,

When we ehoose alternate angles, we
must choose one angle from this group
of two sxtermal and two interior anples:
and one from this lewsr group of four
anTles,

We must compare one angle from one group
with one sngle from the ather greup.

If we take two angles belonging teo only
one group, we mirht ag well only have
two limes,

8 we shosse sne andle from group A and
one from Freoun B,

I choose this angle firat in the red
external part.

Mew I must £ind another external®angle
but I wust losk an the other aide of
the Cranswversal.

fottlng both qualities togethe
have external slternate anples;
Iz there another coupla? (&a)
There are two pairs of external altecnate
angles,

Mo I choose thiz angle. 1 mast choose

one like it om the other side of the
trangversal. This angle iz em the interior
part. “here muat By second ome be?

Thess ansies are both interior anries

angd on different sidez of the transversal.
They are intericor alternate angles, (=)
Can you find ancther pair? (& & 3

Moowr we ate consideming only one zide of
the transversal,
We mark one angle on the external part

and then anothar: we have two sxternal® {
& ag on the zame side he £ canavarsal.

Iz there another paie? Ef-r W) I
How we consider those anvles on the blue

part. We find one and them l1'lr.'|-1'_'|'t|-l" an
the same side of the tranzversal.

{xx)



THE STUDY OF LINES. . .
Two Non=Faralle]l Lines and a Transversal. . .

10. Dasecover the corresponding angles: 10. Let's chooss any angle,
mark the pairs with different coleored fewr let'"s choose on= on the same side,
tacks at in the numbers 8, 9. but put first a red and then a bBluoe,

We now hawve two angles on the same side
of the transvers=al, but one is blue
(interisr} and one {2 red (externall,
They are correspending angles.
WHY=-—with those strange chatacteristics,
are they called corcesponding?

Both are on the zame side of the trans-

- versal. .

= o and now both are above the strairht line,
How many more palrs of corresponding
angleg can be discoversd?

If I choose this one, what will he the
corresponding angle?

There are four pairs,

EXERCISE: Ask the child to represent, draw, all the angles discussed up to this point.

EXERCISE: The child chooses one angle. . . maybe this one with the rad tack,
And he discovers its roles in relatiom with Llet"s discover all the roles this one
the other angles. - : angle can play in respect to the

athers,

With #1, we have interior alternate angles,
With #3. we have corresponding awles.
With #3, we have two interior angles on
the same aide of the transverasal.

11. FPresent the Classified Nomenclatures materials.

12, Grammar analvsis of the new phrages: iInterior alternate sngle, exterior altecnate
angle, external angles on the same side of the transversal, interior angles on
the same side of the transversal, cerresponding angles. He writes the phrases and
matehes the corresponding symbols,

DIRECT AIM: 1)} The knowleddfe of the nomenclature of the angles formed by two straight
lines cut by a transversal.
i 3tudy of plane Efgures

AGE: after BY wears

THD STRATGHT LINES CUT BV A TRANSVERSAL: Case B: When the two straight lines are parallel

Prezentation ’f
1. Prepare on the plane two parallel sticts
cut by a tramswversal. .|Irr
MATERTAL MOTE: Prepars alse four lares
pieces of paper on which are drmwm the /
parallel lines cot by a transversal inm

heawy black lines----those lines all I
tunning to the edge of the paper.

Intreduce these sheets which corres- Thiz ia a plune, 1ik= the board.

pond to those lines on the plane. The limes 7o to the end of the paper to
show that they go on to Infinity at
both ends.

What can we say abrut thess twe lines?
Hotice that the three lines made with

the stieks on the board hawethe sgms
rositions.,



THE STUDY OF LINES,

"

Two=Parallel Tdimesz Cut by & Transversal. . .
Presentation

2.

5

Demonstrate that the altermate anrjes Z.
are equal, using the paper shest,

The ehild identifies two angles, a

pair of alternate Interior angles,

On the paper sheet he colors them both

in, {the sgme pair he showed on boardl
CUT along the transwetsal.

FOLD the twe halwves to shew their sguality.

CUT SECONMDLY along one of the parallels
to isolate the one angle on one side.
THEN SLIDE the sngle from the top down
to meet the other angle, , .or along
the secoend ray of the angleé———cne of
the parallel lines.

With a new piece of paper esach time, Dake
thiz demonstration with each of the four
pairs of alternste angles,

Ask the child to prove ner that the

serresponding angles are aqual,

g) He chooses one of the four pairs of
corresvonding angles and marks those
two with tacks on the plane,

b} He then uses one of the preparad

aheets of paper, and colers inm those

two angles which he has chosen.

He cuts along the transverszl]l and

puts aside the part which is mot

needed-—=that part without the
ancles.,

d) Bew he cutzs along one of the two
parallel lines.

&) Then he slides the angle from whieh

one side has been cut clear, onto

the other angle to prove its equality.

He may slide it onto the angle along

either ray of the angle. . .from the

bottom or from the side,

el

The child may repeat thiszs exercise

with other pairs of corresponding
angles.

Tris is
angles.
e hawve
angles,

a pair of interior alternate

te show that they ara equal

[
f
*H
i
!y

E’?

-

—~m—ﬁ —
ya Li———_J

This iz an angle we
I+ hes two sides.
Sa we ecan slide the second angle for
comparisen onto it along sither Fay. . .
from the bottom or from the side.

Mow we have seen that pairs of correspobe-
ding angles are egual,

= ———

are conaidering.



THE STODY OF LINES. . .
Two Parallel Linmes Cut by a Tramsversal, . .
Fresentation, . .

DIRECT ATM:

IXDIRECT ATIM:

AGE:

MOTE: This chapter is not fundamental.
non-parallel lines cut by a transversal, is more essential

The child now proves that a pair of

6,

interior angles on the same side of the
tranaversal are HOT equal, bot rather
that together they form a straight angle:
that is, they are supplementary.

a)

b)

el

a)
4}

e}

The child chooses a pair of interier
angles on the seme zide of the Hrans-
veraal, marking them with tacks on
the plane.

Using the premred sheet of paper, he
then eolors in those corresnonding
angles,

He cuts first on the transversal,
discarding the ome zide that s not
NECESBATY .

Then he cuts BETWEEN the parallel
lines,

He takes either part and cuts away
the small part where the angle is
not dram.

He them takes that part, with the
angle cut cleanly on one side, and
slides it from the side or from

the top until it rests SIDE BY SIDE
with the second angle.

How we want to discover the relationship
of two interior angles on the game gide
of the transversal.

We will prove NOT that those two anples
are equal, but that torether they form
& sttaigzht angle. . .that ther are
tlt:pl!ﬂntﬂrr'

T

One angle has two sides.

The ather ansle has twe sidss,

How we don't want te superimnose them,
but we want to put them gide by side.
The two angles are supplementary because
they form a straight angle.

The child now proves that a pair of exterior anzle= on the same side of the trans-

varsal are also supplementary and form a strairht angle.
above proof,

He croceeds as in the

After making the cut along the tranawversal he may them:

a) Cot between the parallel lincs as before,
b} Cut along one of the parallel lines that forms the =ide of one of

the extetior anglsas,

¢} Fold along one of the parallel lines where the b) cut was made:

last method the poorest.

this

Then he slides the cut-away angle from the side or from the top to show that twe
exteTior angles on the sgme side of the transversal form a straight angle: that
they are supplementacy.

E

Ehiowledge of the theorems

with tle parallel lines.

Preparation for the detailed study of the parallelograms

Fart A, those proofs made with the straight

than Part B, those



THE STIDY OF ARGLES: WHOLE, H"E'EA.IGEIT., RIGHT, ACUTE, ORTUSE

Mgterial
1. The wosden plans, the bsx of sticks, the gesmetry supplies.
2. A gharp rved peneil.

Fresesntatien

1. Take tuwe sticks of different lensths, 1.

2.

&,

the lenger sne having many heles aleng
it. Fix the smgllar stick te the plane,
en the tep end, Then supsrimpsss the
gecend lenger stick en tep, flush at the
bettem end, Take a mnail with a red head
agnd fix bath tegether at this betten end.
The head repreasents the wertex of the
angls,
the tep ene ean mave.

saw the bottem atick iz fized and

Fut the Ted pencil peint threugh the 2.

last hele of the lease tap atick. Meve

that ray, leaving the trace af the percil

as it travels areund te draw a whele an-
El=,

Egeh of these sticks da & ray.

Bath start frem the same paint.
Becauae a ray ia very thin, vhen we
Fix the sticks this way, it lecks as
theugh we had smly sn= Tay

Thiz iz am angle. . .
this is an anrle. . =
thias is &n anfle. . .«
this i= a whele smgll. It is
a whole angle because I have gons Col-
pletely acound,

;["/Ff -I..- .
-
F, L
il LY

Erymelegy:

Repeat the mevement eof the tep stick
neir, stepping at & straifht angle.

Repsat the movement af the tep Tay, thia
time stopping at the right angle. Shew
the meaguring ansie an cemparisen,

k.

L
1Y
1
I j

.y
o W
=

“Anxle” im & werd that has several
references frem different lansuvares.
It cemes Erem a werd that means “fish-
beak.” What dees a fish-hesk leck
like? TEhere is the space that might
shew us the distance between twe rays?
It alse meant "ankle™ and "limb*™ frem
Sgnakrit werds.

Hewr de our limbs form anglea?

This i{s & atreight angls because the
twa rays ferm a straight line,

They are new simply a prelengation af
sne anether.

This {% a right angle.

And thi= i3 & right anrle, eur m=asur-
ineg angle.

We call it the msasuring angle becanse
it will b= eur peint of reference, just
as the plumbh line was; and with it

wa can defime twe ather impertant
kinds of angles,

*Right angle"™ comez frem & Sanskrit
phrass which meant "stretching up.™
Parhapa it referred te the pesitien of
one's bedy whem he aat up frem a
laving pesitien., Weuld we form a rir-t
angle that way?

L |



THE STUDY OF ANGLES:
Presentatien. . .
6. LEAVE THE MEASURING ANGLE ON THE
FLANE, Meve the tep stick te the
pesition of sn scute anfle, defin-
ing it in termz #f the measuring
anrle, Then shew the sbtuse.

Shew that the straight angle is twe
measuring angles, flipping the mea-
suring angle ever te preve it.

Then shew that the whele angle ia
faur measuring angles, faur right
angles. . .flipping it twe mare
Eimes,

B. Giwe the nesmenclature af the angle,

BEPEAT THE PRESENTATICON, having new 9.
passed the peneill beint twe heles

dewn on the tep stick, New the pen-
cil point makes & mmaller circle:

we are shettening the radius,

THEOREM:  The size of the angle de=s-
n't depend on the length of the sides,

10,

11. Intreduce memsnclaturs materials.

A GAME: EBotating the top ray, ssk the chil-
dten te give the name of the angle,

HOTE: A Mathematicians Dispute:

Mave the pencil peint desm twe heles asain, . .

Whele, Strairht, Right, Acute, Obtuss, . .

This is a0 acute angle becapss it 15
smaller than the right angle. - -
“oeute.” = guares “ahangy, ooy
And thia iz an obtuse sngle because ie ia
larger than the measuring angle,

Toltegn .~ PR FPTY NP Pt

Hew sur measurinsg angle can shew us
aemething elas very interestineg.

We zee that the straight angle is egual

te twe right angles,

ind the whele angle iz feur right angles,

Thiz s the vertex af the ansgls,
Thes= are the sides of an angle,
Thiz iz called the size of the anxla,

This is an angle. . .
this ia an angle. . .
thiz is & wheles angle.
Thia is an angle. . .this i3 a virFht angle.
this is a strright anele. . .this is
am atute angle. . .an obtuse anzle.
Let "s megsure the size of the right anvle
and the straight anzle,
The sides became sherter, but the size of
#f the sngle is the gpame,

acute, ., .acute. . .acoke, . (many times)
right angle. C(eons time)
obtuse, . ,obtuse. ., .obtuse, .(zany times)
straight angla, {ehe time)
larger than the straight anels. ., . larger
than the strafrht angle. . .(many times)
whele angls, {one time)

Whether the right angle is the intersection between
the set of acute ansles and the zat of shtuge angles

02 iff it is the 1imit of

the set of right angles and that ef the abtuse.

AN EXERCTSE:
of plane firures frem the cabinet.
and maybs cuts Lt eut,
writing:
cabinet,
ABLE TO MEASURE THE AMGLE.™

right, a2cute, ebiuse, . .

(frem the cemmands) The Measuring «f the Anslea:

child takes the sarias

He traces the inset of the frame, colers the figure
Then he takes the measuring angle and fdentifies each anrle,

He dos=s the same work with all the firures ef the
When he comes te figures limited by curved lines he writes *I HAVE NOT BEER

"L DON'T ENOW. "™ This werk is rfeed and =apecially

interesting with the pelyrens. We are preparing fer:

THEOREM: The smaller the mmbsr of sides in
angles,

s
maasure the .-n;{h

the Firure, the smaller the size of the

when I come te a circle, with infinite sides, I can't even



THE STUDY OF ANMGLER. . .

ARGLES: ADJACENT, VERTICAL, COMFLEMENTARY AND SUPPLEMENTARY ANGLES

HMarerial

1. The plams, the box of aticks, the Feometcy supplies

Presentatisn: First Case of Adjacent Anglea (Consecutiwve)

.1l.

s

b

5.

Ask the child te take feur sticks from the bex, twe of equal length and twe ethers,
Then have him censtroct twe angles, sach angle having as ens side ene of the palr
of equal-lengthed aticks. (CONSTEUCTION: One anvles aheuld Be csnstrocted with
the paired stick belew, and ene with it en tep)

Repeat the aemenclaturs of the anrfle. 2., This is the wertex.
Shew m= the sides,
What i# this? the size of the anrle.

Fat the twes angles tegether oo the 3. Because these twe sticks are twe rays,
plane, superimpesing the twe equal they are very thin.
sticks. Tegether they lesk lik= ene,
Rew take the squal atiek off the teap 4, In faet, it is ensugh te uas snly ene
af the ans angle, place the ethet aide atick te shew bath these Taya.
#f that anfle bealew the sthear tue angle Hew these an¥lea are very apacial:
aticks snd Fiy them tesether with ans thay have a coEmon Tertex and ane commen
papet fastensr se that the esgual stick sida.
is TH THE HMIDDLE, They have & rre:tﬂ name: ad jacent
Giwe the name "adfacent."” angles,
The werd ad jacent means “ene cless te
anether, ™
Agk the child te censtrust anether L What are these angles?
palr of adjacent anzle=s. Three-pericd Shew me the commen vertex.
laszen, including new nemenclature. Shew me the commen &ide.

BEsmove a1l but ene set of adjacent 6, What are theses anxles?

anFlem. Fix tws sides, including the Few?  lea?

cemmen fide and leaws the ather sne Why are thess angles adiacent?
free. Mave it and ask:

ACTIVITIES: The child leeks fer exsmples of adjacent anrles in the snviremmsnt.

Command: the child dravs adjaeent angles, writes the name, and then
writes & definitisn in his sun werds.

Presentatisn: Anether Case of Adjacent Angles

p 1

Aok the shild te canatruct adjacent 1. Paw mgoy anpgles ares here?
anglea. Fix the first and secend (cemmen) Yhat are these anslag?
sides te the plane, leaving the third

aide fres,

Mowe the third atick te the pesition 7. Here iz a special kind »f ad jacent
of a straight angle, angles, {
Which is the commen Side?
We can see that the ather twe sldes are
peelengations of =ach ether,
What kind of an anrle de they ferm?

Exchange the tws nen-commen sides fer 3. New we can change these tue Den-cemmeon
sne lenger stick, gidea far sne stick, and we atill have

adjascent angles,

Shew bath the ad t 1 tracted i £ A
et ey e e ot e it g R g e

be the same as the secend,



ANGLES: ADJACENT, VERTICAL, COMPLEMFNTARY AND SUPFLEMENTARY. . .

Fresentatien: Adiscent.

5. Intreduoce the Classified Homenclature materials.

ACTIVITIZES: The child lesks fer exwmples of this special case of adfacent angles

in the envicsnment,

The child draws adjacent angles in seweral different pesitisns, labels

them and writesz a definficien.

Presentatien: VERTICAL ANSLES

1. Ask the child te toke faur squal sticks and unite them, in pairs; Ferming twe

an<led,

2. Shev both aneles on the plane. Then, keeping ene pair still, with vertex torned
tevards the center of the plane, wave the sthar angle until the wertlices jein,

(" -
e
3. Digpense with sne paper fastensr, fixing 3.
all feur aticks at the cemmon vertex with

ot . Hete that the twe eppesite sticks
are prelengatiens af fach ether

b, TPeint sut the vertical anfles, &,
SUBSTITUTE TWO LONG STICES fer the
feur shewm.

Hew the twe wertices of the o angles
ceincide te form eom.

We can faaten a1l Feur rays tesether
at this commen wvertex,

And we sse that thiz aide of one angle
is the prelengatien af this side of
the gecend angle,

With these twe angles, w= hive fermed
faur an<les,

The angles which ar= eppesite of sach
sther are called wert anglesa.
Lat"s mark ene angle,

Which angles [s sppesite it?

Then these twe angles in frent of each
other are wertical anFles.

Ia there anether paif?

HWith thess twe lines, sach fermed of
tus gldes of the angles we bevanm with,
we hove Ferced tuve palrs of verticsl

_angleE,

Secend Fresentatien: Vertical Angles Ars Zgual Angles: Senserial Presf

Haterial

1. Prepared rectangular paper en which are drawm wertical angles, these Tave

extending te the very edge of the paper,
2, The plane, sticks and geemstry suppliss.

Pregentatien

1. Ask the child te shew vertical anzles p B
en the plane, using tue lenger sticks,

2. The ehild chesses ene palr of wertical 2.
angles, takes eme of the prepared shests
afid éeleTs in the cerrespendinz chess=n
anrles. Thent

al he cuts aleng ene line
B} he takes sne piece and cuts sway
aleny ene side of the angls
e} he slides that clear angle frem
the bettom alenr the aide of the
#ther wertical andle,
and ghews that they are equal,

3. Bepeat with the other pair ef angles,

Which are ear wertical angles?
Lat"s mark ens palr with sreen tacks
and the sther pair with red tacks ,

We want te shew that vertical ansles
are equal.
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Presantation #3: COMPLEMENTARY AND SUPPFLEMENTARY AMGLES

1.

Aak the ehild to take Four sticka amd construct with them two anfles.
Becalling the work with adjacent anglesa, bring one angle to the other and
ask the child to construct adiscent angles, showing one common side for the

two Internal sides of the two angles,

Invite the ehild to form a right angle,

uaing the measuring angle as a guide,
betwean the two external (non-cotmon)
gides of the two anfles.

Ask the child to conatruct another set of adjacent angles.
transform those adjacent angles inte complememtary angles.

2.

Uhen two angles together form a right
angle, they are called conplementacy
anfles,

"Complemsntary™” means that one angle
"completes”™ the other to make a vight
angle,

The foal of thess two anglea fa ks
become an angle lize the measuring
angle=—a right angle. Byt they
cannot do it alone——-they need each
other.

Then have him
ROTE: adiascent

angles are not alvays comnplementsry anglea; but the complementafy angles

are adiscent angles.




ARGLES: ADJACENT, VERTICAL, SUPPLEMENTARY, COMPLEMENTARY
Presentation: Complementary and Supplementary, . .

k. Ask the child to again take four sticks and construct two angles, Then eliminate

one of the internal sides when the angles are moved togsther, thus forming a
common side,

5. Mow move one of the non-common sides 3, With these two angles, we have Formed
to the position of prolongatiomn with the a strairht ansle.
other non-common side, showing a straight These angles are called suprlementary
angle, Give the nomenclaturs, angles. They are also adiacent angles.
' Two angles which together form a straight
angle and are adjacent sre called
adjacent supplesentary angles.

6. Construcf another pair of angles, show them as adjacent straight anglea. Then
- substitutd one stick for the two nof-common side sticks which are now a prolonga-
tion of each other. NOTE that we still have the two angles, that thay are

8till adjiacent supplementsry angles. Look for auch examples of this arrangement il
in the snviromnment.

== L

A CLARIFICATION: Adjscent angles can be complementary; but complemantary angles
DO ROT HAVE TO BE adjacent,
Two adfacent angles are supnlementary angles IF and ONLY IF
the sides which are not coomon form a strairht lime,




CLASSIFIED ROMEWCLATURE: THE STUDY OF AMGLES, . .
HEASUEING ANGLES

Material
1. The metal insetBe—m—circies, triangles, souares,
2:. The geometry cabinet, all drawers.
3. The two series of geometrical figures on eards: surface and contout.
&%, The stasuring angle.
5. The Monteasori nrotractor.
6. A regular protractor: rvound, 10 cm. diameter
7. A atiek picked at random from the box of scicks.
B. PFaper, pencil, red pencil,
*1- A CORPASET.

Presentation

1. Take the 1/3 cirele metal inset; 1. Today I want to measure the size of this
propose to meagure the size of the angle,
angle. Try a ruler, the measuring With my ruler, I can measure the side
tool with which the child fis famil- hete of this angle, BUT_I want to
iar, measure the SIZE,

It"s no gmood.

The ruler is only good for measuring
straight lines.

We need a special instroment:

I am going to five vou a cirele to
méasare the size of that angle,

2. An introduction to the protracters:

study of astronomy was begun by the Smmerfans. Astronomy {s the study
of our solar system. (The Sumerilan civilization rums parallel with and before that
of the Babylonisng—--often the Sumerians, Asavrians and Babyloniane are 21l referred
to as the Babylomisns.) The Sumerians were a well-organized people. They kept
track of their clothes, their food and many other things. The priests did this,
They were clever, too, in land measurement and division, ueing geometry and arithmetic
caleulatiens. They even used the circle. They 4id not write words, buot nsed pie-
tures on clay tableta.

It was also the priest's duty to keep track of the planets. They were espe=
cially interested in the sun, the moom and five of the plansts, They gave those
Planets thev observed the names of their weekdays: Sunday was the sun's day, Honday
the day of the moon, Tuesday the day named after Mars, Wednesday was named for
Mercury, Thursday for Jupiter, Priday fer Venus and Saturday for Saturn. As the
priests studied the sky and the solar system, they were socn able to recognize
the position of the stars. At a certaim peint they decided to take ome star and
wateh it, We beliocve that the atar they chose waz actually a planet, or it may hawe
been the dog-star, Cirims. They marked the position of that star on the first day:
and on cne of the clay tablets, they made a mark to show one, Then they pot a mark
for each day and moted the nosition of the star again, For many days they marted
the place where they saw the star in the sky, keeping an exact record of how many

days passed. And at a certain point, they saw that the star was returning to the
point where it had started,

Hitan, Hiti

= T

Y uin
i
5

h‘llm

When the star marked the exact point where it had begun, they were finished,
And they had 360 points and 360 lines marking the days of those points. They con-

cluded that the star must have gome in a cirele, And that jourmey of 360 days

Eaf.:unﬁ the Semerian year. The word circle comes from a word meaning "peried of



MEASTURING ANGLES. . .
Presentation, . .«

degres of oot circle.
symbol =

The Sumerians divided that circle that the star had tracked fmte 360
sectioms, each one representing one of their days. And that i3 meow celled £he

Our circle has 360 Jegrees. This 1ittle desgree has a
& tiny eircle ( © ), symbolizing the star's walk avound the sky. The

word degree comes from a Latin word "de sradua™ meaning step,

ys®

Show the metal sirels whole fnset, 3.
removing the inssat and tracing within
the Frame,

Inteoduce the Montessofl protrac- &,
tor and examine it with the child,
Firat £it the cirele inset within
it, noting the exactness with whieh
it fits. ©Give the etymology of the
instroment.

Here iz an angle.

Fhen we neasure the size of an angle, we
are measuring the path of that star.
What distance it's movement from this
top line to the lower one i=,

And we name that distante in derress.
He write the mmber and then the symbol
for degrees.

Imagine that great circle in the aky,
bacoming smaller and s=aller and =smaller,
matil it is a circle just thisz small.
If we go around this frase, all the way,
how many steps would the star hawve takem?
How many degrees would we have couvnted?

Thie im the Montessori protractor,

On it thoss J&0 degress are marked,

Lat's mee if this cirele is the same an
our whole circle,

It is exactly a whole circle,

Eut aroumd this cirele there are nombers
which show the desTees.

The instrmeent iz called a protracter.
frotractor is & Latim word which meana "to
substitute for,™ “co traee.”

Let's trace our finger around its frame and
read the degrees.

When we come back to 0%, we hawve counted
360%, so we would call 0° alse 360,

The Ted dot In the center iz called the
werber, (Vartex comes from the Latin
meaning "highest peak™ or "eo turn. ™)

The black I1ine iz called side.



MHEASIATRG ANGLES, .
Fresentation. .

5. Show the seasoring angle on the pro- 5.
tractor, demcnstrating that we can
meagure four right angles; £lipping
it over ag in the angle presentation,

6, Measgre on the protractor the angles 6.
of the eirele insets, We begin mea-
suring these fractional insets be=
cause sach has only cne angle; and
the element ia therefore isolated,

We meagure the insets in four gronps :

#l: 173, 176, 1/9 (all these
angles showing a mmbar of
degress which Is actuoally
written on the protractor.)

#2: %, 1/5, 1/8, 1710 (these
measuring to an even degres,
hut ons not wvritten on the

Tactarl

#3: m ({special problem of
no VErtex)

#: 17 (amother problem--—
an irtational nuwmber)

Howt maty measuring angles ace there on
the protracter?

With this measuring angle, we could tall
whether gur angle was a right angle,

an acote angle of an obtuse angle. . .

g0 we eould oall this ese first
protractar.

With our mew protractor, wWe Can BEAIUDE
our angles with great precision, measuring
them exactly according to thelr degress,

That iz this? 1/3 of the eirels,
Let"s look at this angle,
Show me the vertex of the angle,
Show me the sides.
Show me the slze of the angle.
That f# what we want to measure-—-=the size
To measure the size of an angle on the
proteacteor, I place the wertex on the
vertex; and ene side of the angle on the
black line of the protractor——-side.
Then I look to see where the other side
fallas on the protractor.
ind I read the mumbar of degrees which
tells o the sipe of the angle.
When we measure 1S4, the mmber of degvees
is not written on the protractor.
Howr will we read the degresa?
% has no vertex—wheres would the vertex
be? In the middle,
But we canmot see the vertex because the
gidm are prolongations of each other.
S0 we place one side on the black lins——-
what does it read? 180%,
ind the whole has ng vertex, . .neither
dotg it have sides.
It measures the whole circle. . .360°.
How we want to measure 1T e=-

I can't tell vou exactly what it

BEASUCeS: o« +91l. . «and. . &
Bait, though we try to dAivide 360 by 7,
we will never come out with an exact
guotient, It represents am {rrational
“h“f¢
So we sxy that thisa angle measures
approximateliy 51 .

7. Conclude that mow we hawve two ways to measure any angle: we cen use the measur-
ing angle to tell vhat kind of an angle it iay and we can measure the sxact
number of degress by using the protractor,

B, HNote that any angle can be meossured B
with the protractor. Try the 4 square
cut on the diagonal. And sewverzl
other examples from the insets,

3. HMeazure the 1716, vsing a stick te G
prolong the side whers the degrees is
redd,

We can measure all of the insets with
this protractor. i

Here we have a fractiomal inset with
thres angles. We can seasures each onSe—-—
e hegin with ane angle, placing wartax
to vertex and side to ain. . .them

read the size of the angle in degrees,

This angle has wvery short sides,

In ¢order to determire the size of the
angle, we must take & stick amd prolong
the second side so that we can read the
mmber of degrees.



MEASURING ANGLES. . .

ACTIVITIES: The child can draw the inset figure, color ft and cut it out, thenm
measure its angles and pazte it in his notebook, noting the mmmher
of degresa,

Specinl Commands: a) Heasure the fraction imsets of the sircles from
1 = 1710 and write the aumber of degrees in esch
angle.

B} Make a list of the triangle fractions and the
nmber of angles that sach ome has. Then add
to your list the mmber of degress in sach angle,
measuring them oh the protractor.

AGE: & = 7

tressntation #2: Introducing the regular protractor

Material: 1In additiom to the materials used fn the first presentation, use here
A regular protractor with 10 em. diameter,

l. Show both the Hontessori protracter 1, This is another kimd of protractor.
and the regular circle protTactor. Where is the wverter on this ome?
Where is zsral
And where {8 the black line sin?
On this protractor it is indicated by
two smaller lines that cross the wertex.

2. ©GShow that the new protractor fies 2. It is interesting that our mew protractor
expctly into the Montessori protracs fitz exactly into the circle of the ons
tor, we have been using.

With this protracter, we can measurs the
same figuces; and we may Find that we
can more sasily measure other andles of
figures, too.

3. The child can measure the first card 3. Let's read the mmbers on this protracter,

series for wariety here——-and also Fow we have the degress written every
fgood exercise in using the pretractor 10,
on a flat gurface. We measure the gize of an angle with this

protractor fust as we 414 with the firat.
Vertex to vertex, side to line, and we
read the desress at the other side.

We always make sure that our first side
colncides with zero,

ROTE: The child can now measure any fipures enclosed by srrafsht lines,

ACTIVITIES: The child practicés with the new protractor by measurimg the angles of
the figures in the geometry cabinet,

He can draw geometrical figures, color, cut and measure them, then
pasting them im his notebook amd writing the size of the andle In degrees.

Use interesting Commands: a) Using a prepared angle, the child measures
= that angle and writes the defress he measures,
OE
b) THE INVERSE. The child draws an angle of a specific
mumber of degrees: (1) first he marke the wvertex in
red and makes one ray as an arrow from that vertex,
(2} usimg the protracter from the drawm side, he measures
the mmber of degress, marks it and then draws the line
from the vertex to the mark, (3) He shows the size of
the angle in red and writes the degrens,

) &0°



HMEASURTRG ARGLES, . .

THE OPERATIONS WITH THE FROTRACTOR

Material
1. The Hontesseri protractor.
2. The metal inasts. . circles,

3. A compass
Prasentation: Addition, Subtracticn, FHultiplication
1. Aditfom: 60% + 90° = That is a 60° angle plus -GFD" angle. So ficrst

the child must choose those two insets which measure 60 and 90°. He may have
remexbered which fractions those are or have them written in his notebock; he
may have to discover the sixth and the fourth fractions, THEN he first places
the 1/6 to show 607, placing vertex to vertex and side to Ylack line. Then he
places the 1% to show the 90°% angle immediately after the first, side to side.
He reads the total degrees on the second side of the second addent (907), And

he writes: 0% + 90°/ = [50°L

MOTE: The child can add any fractions from 1 te 1/12 now without dealing with
common dencminators. He simply lays the two angles side by side and
reads the total degress,

2. Subtraction: firat methed. 2. I hawve 120°,
120%. —30°7 = ; I hawe to take sway 309,
The ekild shows the angle on the S0 1 first show my 1207 angle om the
protractor, than totates it backesards protractor, vertex to vertex, side to sin,

past zere the number of degreass of the Then 1 push the inset fraction backwards
subtrzhend, He nmow resds the new posi-= 307 behind zete,

tion of the second side of the original How [ read the degress shoum where the
angle for the difference, second alde falls, and that ia the
differente,

I20°/ - 30°L = 90°L

Sobtraction: Second method. This time, as in additiom, the child places first
the minmend angle om the protractor and them, side to side, the subtrahend
angle, Then he moves both angles together, rotating thes backwards past sero
until the second side of the subtrahend angle reads the degress of the minvend
angle, . sthat point where the second aside of the minuvend angle originally
marked. He removes the subtrahend andle and rFeads the differencs wherse the
second side of the minuend new lies. Using the problem abowe, ﬂ‘l-___ﬂ!l.: when he
places the fractionz together on the protractor, together the degreess showm
will be lgﬂ':‘. He rotates them together backwards until the 1/12 sscomd side
ghows 120 . He removes that sscond Fractiom sand resds the Jdiffersnce at the
second side of the 173 which will ba 0%,

3. Hmltiplicatiom: 45" x 3= Here the child shows om the protracter
the sans fractional inset (1/78) three times, lving aide by side, the First om=
beginning at the black line, wertex to wertex, side to sin. He reads the number
of degrees marked by the second aide of the last fraction's angle placed down,

¥5°2 X 3 = I35°7



MEASURING AMGLES. . .
The Operations: Pressntatiom. . .

Presentation: Division of An Amgle: Bisecting the Angle |

1. Introduce the compass and show the 1. The compass is an Instrument we can use !
ehild on paper how to use It to in our work with angles and in the drawing
bisect an angle, of circles. It is a tool of many uses,

The word compass means “to measurs,™ of
"o go arcund,™

We can divide this angle exactly in half with the compasza. We bagin by
drawing an angle. This iz an angle of 120°. Then we put the point of the
compass at the vertex, and we show arcs on sach of the two rays to make

an sxactly egual measuremsnt on them. From those two points where the arca
eross the Tays, e HS+ the compass point and draw ares within the size of the
angle. Thenm we join the vertex to the interssction of those arca. fMnd we
have bipscted the angle———we have divided it in half.,

&

2. With the protractof the ¢hild measures the newly Formed angles, checking the
division: J20% + 3 = L0°F .

4 Introduce the Classified Momenclature: CBa on the Bisector of an Angle.

ACTIVITY: The child doss the sperations in his nﬂt-bmlc draving the Fractions
and writing the operatiomns.

AGE: 7}

Presentation #3: Other Protractors

Haterial
1, The Hontessorli protractor. H
2, The 10 cm. dismeter protracteor.

3. A roond protracter with a slightly larger diameter and another one with
a mmch ater disseter,
4, Two 1 protractors.,

Fresentation

1. Fresent the Hontessori protTactor, 1. Bare we have four protractors,
the cme the child haz been using, This is the Hontessori th‘utl:rr. the
and the two larfder cound ones. first one we used,

This 360° protractor has a diameter of
10 centimeters.

Thig round protractor still shows the
3607, but it has a bigger dismeter,
And this rownd protractor has a mmeh
bigrer dismeter.

Only one of these protractors will fit
im the Montessori protracter; but sach
one shows I&00
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HEASURING ANGLTS. . .

Presentation:

24

HOTE: An excellent presentation for the THEOREM:
not depend on the length of its aides,
3. Conclude that our angle will measurse

b,

GONVEX AND BEFLEX ANGLES:

Other Frotractors. . .

Measgre several [Tactions, each time 2.
measuring the angle with each of the
four protractors.

In measuring the fraction on the big-
gest protractor, the child must prolong
the second stiek to read the degrees,

the same on any protractor. =

Show the two 180 protractors. .

Let's measore this 13 on each of our
protfactors.

Let"s begin with the Montessor{ protrac-
tor.

What is the size of the anple? 120°.
And on this one? 14

And on the other two., . .the same,

“e need our stick te prolong the side of
our angle when we use this large pro-
trector.

The aize of the angle does

HWe could have a wvery larre protracter
and this would still measure 120 .

Wa can also seasure angles with a
protracter of 1809,

Where is the vertex on this protractor?
Whare do we find sin?

How will we meagurs an angls?

A presentation made Ismediately after the measuring of

angles.
Material
1, The plane, the box of stieks, the Feometty supplies.
Presentation
1, Take two sticka, ths longest one with 1,

many holes. Fix the short atick to
the plane, ., .the long one imposed on
the £irst and fixed enly at the lower
wvertex end with the ahort atick using
the fed tack. Bepeat the presentation
of the angle, osing the red pencil to
draw a whole angle, the child naning
the angle as it i{s drmm,

Move the red pencil dowm tiwo holes 2.
and repeat the axerciss, this tims

the child giving the old name and ths
taaoher Fiving the names: convex,
straight, reflex, whale, ., .2t the

same time.

Defime convex and reflex angles. 3.

asute angle. .  acute angle,
RIGHT ANGLE

obtuse angle. . .obtuse angle. . .obtuse,
STRAIGHT ABNGLE

greatsr than & straight angle. . .freater

than a straisht angle. ., .greater than. .
WHOLE ANGLE

. «Acute.

acute angle. . » . COOWAX angle
acute angle, . . » convex angle
right angle. ., . .convex angle
cbtitge angle. . . .convex andls
abtuse angle,. . . .convexr angle
STRAIGHT ANGLE
#reater tham a stralght angle, . .
reflex angle
greater than a straight dngle. . .
ﬁ_,l'{t!l: angle
WHOLE ANGLE

What hove we discovered?
The acute angle, the right angle and
le are comvex anvles
1 n the atra
Flax

The straight angle is neither one,

Angle

i 11

those sngles larger than s straight
The whola .ngit i 11!:: whole angle,
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Form an obtuse angle amd fix it oy,
with a tack., Color in the convex
angle one color and the reflex another,

Kote the clagsifieation or the two .
according to the size of the angle.

We can also classify the angleas B,
according to the proloagations of

their sides on the ends of the

vertex. Show first the aldss pro-
longed in the direction of the

rava' extension. Then transfar the
prolengations to the sides prolonged

on the wvertex,

Analyze the new characteristics of 8
the angles and give a complete defin-
ition based on both classifications.

1 .
m.fnd further analysis of the &

This 1is an obtuse angle and it im &
convex angle.
This is a reflex angle.

We can clagsify these andles according
te the size. -
The comvex angle is not wors than 180 ,
Ihe peflex angle ia more than 1809 apd
less than s whole.

We can also classify these two kinds of
angles according to the prolongationa of
their sides of the ends of the wertax,
Let"s look at the convex angle:

Show me the sides of the angle.

Shewt me the size of the angle,

Show me the vareax,
How let's name the pacts of this ancle.

What fs this?
We can prolong the aides of these angles
in either direction, . .but {f we prolong
them on the cuter and, this obviously
does not prolong the wertex,

Bow we still have the two anzles.

Ora iz rad and the other blue,

What ate the new characteristics of thess
angles?

The rad angle, the convex angle, doesn't
contain the prolongations of the sides;
but the bloe ode does,

Then, we can define the angles more com=
pletely by saying: j?

The convex angle messores Tess than 1807
and dossn't contain the frolongations

of fts sides, il

The reflex angle measures sore than 1807
and less than the whole: and contains
the prolongeations of its sidewm.

The word convex means “wamlted” or
"arched,” It also cooes from a word
meaning “to sway™ or “to stagger,”
Look at the sides of the convex anglie.

Can you gee the lines that might form the
archway above a door?



CONYEX AND EEFLEX ANGLES. . .
Pregentatlon. . .

B. . Etymology and further analysis. B. The word reflex comes from the word
"reflect™ which means "to give back,™
az in "to reflect the isage on a mirror.”™
This reflex angle exists as a result of
the comvex. . .it iz a reflection of the
other ome,
It pccupnies the space laft smpty by the
other one,
The comvex angle here iz showm by our
sticks of wond and this reflex ancle is
the empty space remaining,
But without the sticks of wood, the convex
angle would not exist.

9. Show & tablespoon and look at it 9, The surface of this spoom cam be both

Erom above and below. Note that it eonvex and Teflex at the same time,
is both comvex and concave, giving But when we are talking about the surface
here the second name fof reflex, of something, we use another word for

the reflex angle: we call it concave,
S0 now let's observe this spoon turmed ower,

HOTE: This is the idea of mountain We must establish whether it is concave
and valley., The hollow of the valley OT COMFeEX,
is the convex angle, in spite of the I ses that if I look at it from below, it

fact that it is empty and that concawve iz convex and Erom abowe it is comcave,

means "hollow.™ But it is ths intma-
gion of the angle between mountains
that we are observing---and the moun= 2 5 - m

tains themzelves form what is left
over--—that is the concave configu-
ration.

Presentation #2: The Concave Folygon

Materfial
1. The constructive triangles, firet series, second box. (blue)

Presentation 1

1. Ask the child to form all the figures he has made previously with thiz series
of triangles. He begins with the original figures: the thombus, the rectangle,
the parallelogram, the sgoare, the trapezoid.

2. Then he shows from that group: the rhombus, the long triangle, the tall triangle,
the deltoid, the iscsceles triangle and finally the concave aquadrilateral,

3. With these variations shown on the 3. What was the name we gave to this last

mat, name the figures, And discuss the  figure?

concawe guadrilateral, How we can say why it is copcave,
The first three figures are convex
quadrilsterals. . .this-dis concawve.
We have an obtuss ktrisngle, an scute
triangle, and a right-angled triangls,
ATl of their internal angles are convex,
This is o comcave quadrilateral because
it has one concave sngle.
A quadrilatersl polygon is a polygon
which has at least cne internal reflex

.mﬁi



CONVEX AND REFLEX ARCLES. . .

A BEW DEFINITION OF MGLE

The child has, to this point, defined an angle as something pointed; the
reflex angle was not an angle to him, New we can complete the definition of
angle,

The first definition: The part of the plane included between two rays that
have the same origin. Now we can say that the angle is each of the two parts
of the plane into which it has been divided by two rays having the same origin,

AGE: after 84



THE STUDY OF THE BOMENCLATURE. . .

THE FORMATION OF THE REGIONS

Material: the sa=e as in the study of lines
with
a) a red string
b) the last drawer from the geometry cabimet,
Presentation
1. Take the red string between your two 1. Bamembef-—-this was & lime sesment.
hands, holding it to show both the end This is one end - point.
rainta. This is the second end - poimt.
Thiz is called the extremity and this
iz the other extremity.
These are the two extremities of the
line sefment.
2. Place the string casaally, locsely 2., How this iz ne lomger & stralfht line
curved on the plane. segment. -
It is a curve,
3. Take three of the sticks (of different 3. We have three line sefments,
colors) and fasten them with paper fas— One iz HOT the prolomgation of the other,
teners at two places, leaving the sticks Thix is & broken line.
open, tnjoined at one place to show a
broken line,
4., TDemonstrate the broken line as a com- 4, It is as if 1 had one segment of a
bination of segments by bending it, stralght lime and I broke it.
%. Mow, on the plane, place the broken 5, HNow let's ges if this curve 'is open
line of three aticks along side the or clossad,
string., I can ®o From the sutside to the
inside.
CONCEPT= of an open line. Imsartant It i=s opan.
for work with sets. Let"s see if the broken line i3 ODETiee—
yes,
6, MNow take the string and join the end 6. How is this curve mow
points on the plane. Closes the broken This is the exterior, the exterior,
line, exterior=—I cannot o into the
internal part.
1 can na longer fo into the internal
part here,
When a cu or & broken line Lz closed,
CONCEPT: the curve, when closed, forms it determines two big groups of Figures;
the simple closed curved Tegion. The SIMFLE CLOSED CURVED BEEGIONS and
broken straight lime, when closed, forms POLYGONS,
the polyfon. When we closed the curve, we had a
WOTE: We will aglzo sxamine those curved simple closed ecurved regiom.
regions which are not simple. . .hers, When we close a broken line, we
bizected, C}Q obtain a figure called a polygon.,
+5 +#¢,
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