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STORIES®: LANGUAGE

STORYTELLING IN WRLDORARADITION

Story teling is an experience in the Waldorf schools. When you open a file that has words
GNAGGSY Ay Al @2dz 4SS ¢2NRa 2F | aid2NBo® 1268
OKAf RNBY AlG gAff 0S0O02YS |y |ROSy(LHaRP daé KB 2 dz2
dzaS (2 ONBIGS GKAA 62YyRSNIPPE2dz Ydzad +f a2 | RR

ax

If you just take these files ofine and you read them to your children it will not be an
experience, nor will this be in the Waldorf style. The story may be Waldoraggepriate, it

may be Waldorf inspired (about nature or heroes, etc...). However, to capture the essence of
what Steiner wanted the children to gain from the experience the story must first be TOLD by
the storyteller - YOU!

It may seem a daunting task, Wwever, storytelling is a learned art and one gets better at it as
they do it more. Start by memorizing the story and then telling it with as much expression as
possible. As you get better you will find yourself adding perhaps a little costuming (a hat, an
instrument, an outfit). As you get even better you may find yourself adapting the story as it
goes along to add different names, places or even to make it longer or elaborate on certain
points.

Reading the story from the page may take 3 minutes. TELhN&dry could take you ten
minutes of creative time.

Once the children have heard the story you cadteléit while drawing a picture to go with the

story. Pictures should be done with chalks, pastels and soft flowing styles and colors. Choose

your picure depending on your artistic talent. If you can draw animals well, you may want to
OK22a&aS |y FTYAYFf FTNBY (KS adt2NE® LT &2dz I NB a
object from the story like a jug. Make the picture simple (see file: WalBiytes of Painting and

Drawing).

Once you have done this you can let the children experience the story in a differenthaag

GKSY &F Ol 2dzi¢é GKS ad2NB® LT AG Aa | ad2NB (K
0KSY¢ | a @ 2ids mbre éf a po&nSor epic,lyct can have them act out movements

that inspire them as the story is being told. | often use scarves for this

Next, the children can copy the drawing you have shared with them about the story. They can
also create their owmlrawings. Usually, in the Waldorf classroom, the children copy the
drawing of the teacher to learn the technique. However, | allow the children to also create their
own drawings.
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| also enjoy asking the children if any of them would like to tell theysibyou are at home you
can ask if a brother wants to tell the story to his sister or your daughter wants to tell the story
to you or her father.

| also try to connect the activities they are doing (knitting, weaving, handwork, cooking,

candles, drawig, math, felt, herbs, etc...whatever applies) into the same day | am telling the

story. So, the day | tell the faigle of Rapunzel | may also have the children do some

gardening and plant some rapunzel of their own. They may do other herbal actiatieslia

. 2dz Oy 06S S@Sy Y2NB ONBIFGAGS YR IRR (GKAYy3A
herbalist.

2 KFG @2dz FNB R2Ay3 Aa YF{Ay3a (GKS adad2Ner a0O2YS
NI §KSNJ GKI.§ @HA& & Kikiddhsdsduih3he btdnyistening, feeling,
tasting, seeing and smelling.

WALDORIPUPPETHOWS& STORYTELLING

The 26 year old and 4 year old lesson plan stories are meant to be acted out as a puppet

show. The stories for the older grades cantdid in any storytelling style (styles are included

Ay 20KSNJ FNGAOESaove ¢2 R2 | a2l fR2NF tdzLJJISG |
cut out. You can use a traditional puppet theatre for variety but it is best to create your own

scenes on #able and use small figures to act out the story. Another alternative is to use a felt

board of homemade (nastore boughj figures or wool felt shaped into figures to tell the story.
However, once again, the best way is to use your own-gtage.

BASIQNVALDORIPUPPETRHOW
1. Create a stage. Use natural materials like rocks, flowers, silk scarves, homemade natural toys,
f23ax adA01a yR akKStfa G2 ONBIFGS | adl3asS F2N

2. Look at the story you are going to tell. Use wooden figures (Kinderkramei@sth) or other)

or small finger puppets or even bits of shells or sticks or stones that can resemble the animals

2NJ LIS2LX S @2dz FNB OGFf1Ay3a o2dzid LT &2dz R2y Qi
stones and other things. You can also use a mextOne time | used a knitted bunny, a paper

butterfly, and a rock (as a turtle) and a wooden rabbit for a story.

3. Tell the story. As you are telling the story move the figures around the scenery you have
created.Children LOVE this! They are alwtscinded with the props you use, the creativity

that goes into the set and the anticipation of what the set looks like ... oooh what will the story
be today?

4. Leave the set up available for the kids to act out the story again later. They love to do this.

They Wil start by telling the same story you did and then add details. Children are amazing
natural storytellers!
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STRINGHGUREORIGINS USE INVALDOREDUCATION
oEven though you tie a hundred knotghe string remains oné.Rumi

PARTI: HOW OLD ARE STRINGWRER
"These gamesso ancient and yet so freshiKathleen HaddorString Gamesl934

Explorers and anthropologists around the end of the 19th century discovered the game of
string figure making in many parts of the world: the Arctic, North and Sonrtériga, the Pacific
islands, Australia, New Zealand, Africa and South East Asia. The occurrence of string figure
making among such widely separated peoples led several writers to suggest an ancient origin.
But the earliest evidence of string figure makthgt has come to light is in a Greek document

of the 4th century AD.

We content ourselves in Part | with a tentative suggestion as to the most remote date at which
string figure making might reasonably have bgeacticed The requirements are that the

peoples living at such a time are known to have handled some sort of dikkengnaterial, were
engaged in some sort of sophisticated manipulation of it, and made loops of it.

THELOOP
"Asingle loop of string" Caroline Furness Jayri&tying Figures1906

The practice of making a loop out of strilikge material can be dated to the UppBaleolithic
(late Old Stone Age, 410,000 BC) for the beads of necklaces (if not the loop itself) have
survived in graves of the period.

Huntergatherers, moving from pte to place, needed to travel light and, besides the clothes
they wore and such ornamentation as bracelet and necklace, carried nothing but hunting tools.
When they came to a resting place, having none of the artefacts of settled farming peoples with
which to busy themselves and otherwise spend their time, the adults may have used a necklace
(or a loop of string or sinew) to occupy their hands or to amuse a child.

THEMANIPULATION CBTRING
"Weaving or twisting this loop on the finge¢$W. W. Rouse Balyn Introduction to String
Figures 1920

There is evidence that from the Uppealeolithiconwards an active manipulation of stritige
materials was taking place. Haiets have been found in burials of the time suggesting that
fishing nets, of which th earliest found date from the Mesolithic, may also have originated in
the UpperPaleolithic The strings at the intersections of the meshes were either twisted or
knotted together: when knotted, the knot was of the simple variety (J. G. D. Clatistoic
Europe 1952, pp. 22&39).
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THEEARLIESKNOWNSTRINGHGURE
"Apiece of string in the form of a ring, that is, one having no beginning, is XaKkedaraklas,
¢.100 AD

The earliest known description of a string figure occurs in a collection of etsckeqm earlier

writers by the Greek medical writer Oribasius (c.3®® AD). A description of what we now call

a string figure appears to be taken from the works of the writer Heraklas. The text explains that
the figure is useful as a binding to put araband straighten a fractured chin.

i
Y
A
Fg. 1- plinthios, Greece, ¥ or 2" century AD

Opening A; pass each ring finger over the index loop and remove the thumb loop [from above];
pass each index finger over the ring fingerd@mnd remove the little finger loop [from above];
Navaho the index loops; [gently extend].

PARTIl: WHERE AND HOW DID S8R FIGURE MAKING IGRIATE

a..we know that a few simple figures are practically universal, that several others are formed
by widely separated races, but that the great majority are peculiar to definite localities
Caroline Furness Jayretring Figuresl1906

We shall show that, given ready access to a loop of string and with sufficient time to
experiment, the invention of stringgures may well have arisen independently in different
areas. In particular we shall demonstrate that the most widely distributed string figures are
those most capable of independent invention.

HDDLING WITSTRING
b/ GQa ONJ Rt Sa 2 N &leyes, trdnIhe unwérdalhdmarshgbit bfl R R 2
fiddling." Sydney Morning Herald, 14 June 1956

Taking up a loop, a potential string figure artist holds a section between the fingers and ties a

simple knot (figs 2): as if by magic, between the hands, @masting shape appears (fig. 2).
Was this the first string figure? We shall call it the Primordial Moon.
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LH

Ry
m:\{,‘z’f \"i

N
Fig. 2

The Primordial Moon has two qualities required for a plausible initial discovery: it was formed
without taking p the loop in a standard string figure opening, and without making use of
standard string figure manipulations.

QrROWSFOOT

.dzi LISNKI LJA GKS FANRG adNAYy3a FAIdzNBE 61 a4 / NRgoQ
Primordial Moon pulled into another shapk the supporting loops of the Primordial Moon are

hung on the fingers of the left hand, and if the bottom of the moon is pulled down with the

NAIKG KFEYRZ / NRgQa C220 ol FAIdNB GKIFG YILe oS

\./

Fg. 5- Crow's Foot
QROWSFEET
I NP ¢ Q awh@lfer2oiinot seen as the foot of a birduggests the possibility of placing a
aSO02yR WF2203Q G GKS 20KSNJ SYyR 2F GKS 22 Lo
an alternative mechanidla O2 Yy A G NUzOGA2Y LINRPOBARS || a@YYSUOUNRO

LG Aa LlaarofSsy o6& freAyd / NergQa C220 2y (KS
OFAID cUO P CcuwdvelBtfig @).0 Q A& LI NIt &

—

The other end of the long loop is similarly configured (fig. 8). Feet are then formed at both
SYRaY GKS NBadzZd A& / NRgQa CSSi o0FAID yoo

D
&7 O
Fig. 8
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The above investigation suggests the following as a means of proceeding dirdctyB g Qa CSS i
gAGK2dzO FANBO O2yaidNHzOOAY3 / NRgQa C220d CANAID

C-OO
Fig. 10

Pick up the points marked A and B; lay these as in fig. 8; pull them into the position of fig. 9;
pick up the near lops with the thumbs; pick up the far loops with the little fingers; extend.

What appear to be deliberate attempts to create a2 Yy OSA SR / NP g Q& CSS
been collected from Central Africa, Sierra Leone, China, Japan, India, Alask&apRgauand
Britain.

Q)X

THEACCUMULATION BFRINGHGURETECHNIQUES
"Loops... are dropped... threaded through other loops... or twist&hroline Furness Jayne,
String Figures1906

We use the Primordial Moon as an example to illustrate the accumulatistrinf) figure
techniques. Merely displaying the figure causes the moon to shrink in size (fig. 11).

_H_,_.,--:'_? B

e ':—:T::-u_h_____,____,-_f
G S
Fig. 11

Anatural enough reaction is to insert fingers into the collapsed moon and enlarge it (fig. 11):
releasing the inseed fingers recreates the Primordial Moon. An elementary operation
revealed by this action is theleasing of a loogrurther, having obtained the position in fig. 12,
an equally natural procedure is to attempt systematically to unravel the figure.

LS v 19
L C;F_‘i_t_x_,_,'} g1
Fig. 13

Viewing the figure from above (fig. 13) it is seen that the left thumb (L1) loop may be moved up
through the little finger (L5) loop, then set back on the left thumb, giving fig. 14: to the set of
revealed elementary opeteons may now be added thdrawing ofone loop through another.

The loops on the thumbs may be further unraveledhiigans of a haltwist: giving a twist to a
loopthus becomes part of the set of revealed operations.
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THE FIRST STRING REWPENING
"All string games begin with an openifigaroline Furness Jayri&tying Figures1906

The untwisting of the thumb loops towards the end of the last section has resulted-ioagp 2
opening.

Li fr
Fig. 15 2-Loop (pening

We now take lhe simple string figure techniques we discovered above and, applying them to
the 2-loop Opening, we shall succeed in discovering the following string figure.

THE2-MESHNET
"Result, two diamonds " James HornelJournal of the Royal Anthropological Insté& 60 1930

XXX,
L \ —\= / R
Fig. 16 2-MeshNet

First, brm a 2loop opening (e.g. insert little fingers into the loop; insert the right thumb into
the left little finger loop from above and, rotating the left thumb towards you and ugk pjc
the near left little finger string; insert the left thumb into the right thumb loop from below;
extend).

Second, ging the other hand, draw each little finger loop up through the thumb loop, and
return the loop to the little finger. (Note that the sailt is equivalent to giving the little finger
loops a 360 degree twist towards you.)

Third, wsing the other hand, draw each thumb loop up through the little finger loop, and return
the loop to the thumb. (Or more efficiently: each thumb enters the liklep from below; the
index picks up the lower far thumb string; release thumb; thumb removes index loop from
below.)

Fourth, he 2mesh net collapses unless a suitable method of extension is used. A variety of

different techniques are used around the viabto display the figure on the hands. Here is a

simple means of displaying then2esh Net: extend fully; use the right hand to grasp both the

far left thumb string and the near left little finger string apdll the strings out a short distance
tothericht,6 dziT R2y Qi SEGSYRT NBLISIG 2y GKS 20KSNJ &aA
234to prevent the strings slipping during the next actiertend gently.
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lf OSNY I GA@Stes AT GKS LINPOSRAZNBE 2dzad wWSaONROGS
and, by spreading out the strings, reveal thengsh Net.

Was this the construction by which the figure was first discovered? Not necessarily. But the
final design is potentially lurking only a few moves away from the opening and, in spite of
whateverrandom moves might be made by anyone experimenting with string figure
operations, and no matter which particular route is taken to get there, the design can hardly
avoid discovery.

The 2Mesh Net, under a variety of names, has been collected from thee3 @traits, Australia
and Africa, and also occurs as a transient figure in other string figures including the widespread
W 026Qa [ RRSN

OPENINGA
"A... not very obvious... openiXg W. W. Rouse BaWn Introduction to String Figure$920

Assuming a-boop opening has been discovered, a natural next step would be to experiment
with 3, 4 or 5 loops. An advantage of 3 loops over 4 or 5 is that the sequence of manipulations
tried out would be easier to remember. There are four ways (apart from the fingssd) of

setting up three loops on each hand (figs 17)

L QP RS
L1 (':H > Rl

’_',,.-f"
T G
Fig. 17

The reason for the ubiquity of Opening A of fig. 17 is probably due to two factors: (1) it is more

rapidly formed than that of fig. 19 or fig. 20, and (2) thegibke tendency for a righhanded

person to operate first with the right hand, picking up the left palmar string before the right.
Estimates of the incidence of et Y RS Ry Saa W@OINE ff (GKS gl & TN
LISNODSY (G Q 6 aThaldinbigxtrausUNiFersell 98P:72). Evolutionary sequences similar

to that suggested here (loop, théPrimordial Moon, then 200p Opening, then-Boop

hlLISYyAy30 02dzZ R KIFI@ZS SR (G2 AYRSLISYRSYyd RA&O020
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THESUN
"This smple pattern... probably will be found to be very widely distribute@aroline Furness
Jayne String Figures1906

We again make use of the simple string figure techniques discovered above but this time we
apply them to Opening A. Experimentation leadsto the discovery of the following string
figure.

1 ¢ /—'\D\v fs

Fig. 21¢ Sun
First, ening A.

Second,emove the index loops from the index fingers, give each index loop a half turn towards
you, then replace each loop on the index.

Third, mss each thumb loop up through the index loop and replace on the index. (To do this
neatly, reach through the index loop with the middle and ring fingers, pinch the far thumb
string between the tips of these two fingers, pull the thumb loop offttmemb and up through
the index loop, then transfer the loop back to the thumb.)

Fourth, mss the little finger loop down through the index loop. (To do this neatly, pass each
thumb through the index loop from below and with it remove the little fingeoddopull it down
through the index loop and replace it on the little finger.)

Fifth, release the index fingers.

As with the 2mesh Net, the Sun too is a design that is lurking only a few moves away from the
opening.

The Sun, being so easily discoverahl#l endlessly appear through experimentation. (The

author, having set out to investigate the possibilities with-l@@ opening using nothing but

the simplest of loop operations, discovered the Sun, along with other interesting designs
formed by obvios variations of steps-2 above, all within one minute of beginning the
investigation.) The figure is the earliest to have been recorded (in Greece, 4th century AD) and
is of worldwide occurrence, having been recorded in the Pacific islands of TikopiBuaadii,

in Australia, in South America and in Central Africa. Closely related string figures occur in other
parts of the world.
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CONCLUSIONS
1. Certain figures are so readily formed from the simplest of manipulations as to be capable of
independent discovst.

2¢KS tNAY2NRALFf az22y A&®Q LI FdzaAoftS WFANEI
3./ NEgQa CSSU YlIeé& KIFI@gS 0SSy AyaLANBR o6& GKS

4. The 2mesh Net is discoverable in every string figure making culture with a liking for
symmetrical figures.

5. The possibity of a simple and logical route of development such as loop, then Primordial
Moon, then 2loop Opening, then-Bbop Opening, suggests that it may not be that remarkable
that Opening A has been found in use all over the world.

6. The Sun is another stringgfire discoverable in every culture which has an interest in
developing symmetrical figures.

PARTIII: HOw ARESTRINGHGURESJSED INVALDOREDUCATIOR
IDENTIFYINSTRINGHGURH.OOKALIKEMATHEMATICALLY
"And Alice knew which was which in a momg&ntewis Carroll Through the Lookinlass

Chapter IV, Tweedledum and Tweedledee

STRINGHGURH.OOKALIKES
What is the difference in the two figures illustrated below?

A /E;
KR
c K( L D
A RCIS
e
Fig. 1- Stone MoneyCaroline Islands 1902 (Jayne)
The lakelling indicates the points at which the figures differ. E, F, G and H of Stone Money (see

our fig. 1; Jayne's fig. 359 is incorrect) differ from e, f, g and h of Star Such similar looking
figures will becalled lookalikes.

Pagell
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ESSENTIAREADING
The quetion addressed in this paper is: Does such a string figuredbké& as ABCDeFGH exist?
(That is, a string figure similar to fig. 1 but in which E is replaced by e of fig. 2.)

The only previous way to determine the answer to such a question has beesawevthe

figure from a length of string, tie the ends once the figure has been formed, then attempt to
unravel the figure to see if a single loop can be obtained. In this paper | introduce two new
procedures: 1) using the techniques of knot theory to deteine all possible locklikes, and

(2) weaving new loolalikes from a given figure without the necessity of cutting the loop.

We shall refer to the subtructures A to H of fig. 1 as motifs. Motifs are determined either by

the inspection of existing strg figures, or by practical experimentation. The vast majority of
known string figures are to a large extent composed of a small set of common motifs. Once the
motifs of a figure have been identified, the techniques given in this paper can be applied.

We emphasize that the motifs are determined before we begin: only then will we apply the
procedures given in this paper. The following sections introduce the concept of a motif. We
return to the mathematical determination of the loeMikes in the last sectioof this part.

WHAT IS A STRING FRE3

From the viewpoint of knot theory every string figureach one of the 2000 known figures and

every figure yetto beinventedh & G KS WINRGALFE 1y20QF +y dzylyz2i
between one stmg figure and another we shall take account of the effect of tension as the

string figure is extended between a number of suspension points.

/o]

4 adNRY3I FAIANBE Aa | LI GOGSNYy TFT2NX¥SR & WYgSs
0NF AY

0]
finished figureth&a I NAy3a &aK2g¢g WIKS STFSOGa 2F ai
knots and twist€ Caroline Furness Jayrigtring Figuresl906. Dover reprint ISBN4AB6-
20152X, 1962

I GA
Iy

OA string figure is anonknot under tensiof Bartin Probert, 2002
We enphasize the following characteristics of string figures:

1. A string figure is a structure displayed under tensiagmp designs, suds those formed by
arranging a loop of string on a horizontal surface, while examples of trivial knots, are not here
considered as examples of string figures.

2. A string figure is a supported structuiesually on the hands). The poirtssuspension are

an intrinsic part of the figure: in most cases a string figure that is removed from the hands,
turned over, and replaat produces a different figure needing a different method of
construction. This is quite different from the knots of knot theory. It is a mistake to confuse the
counting of string figures with the counting of knots. For example, Opening A and the variation
in which the left index performs its action before the right index are distinct string figures.
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OGTWO DIMENSIONAL& " THREEDIMENSIONALSTRINGHGURES

String figures are loosely described as being either "two dimensional" or "three dimenBiénal

We formaize this by defining avo dimensional string figuras one in which the points of

support lie on a plane. Due to the thickness of the string, the space occupied by such a figure is
not two dimensional: however, if we let the thickness of the string temddro, the space

occupied by a "two dimensional” figure will tend to two dimensions.

CONTACTLUSTERS

We define acontact cluste@s a set of string segments in whid) ¢ach segment of the cluster
throughout its length is in contact with one or morehet segments of the cluster2) every
segment of the cluster is in contact either directly or via one or more other segments of the
cluster to every other segment of the cluster, aid)l ¢very segment which can be reached by a
series of contacts is parf the cluster. The simplest contact cluster occurs when two string
segments cross, making contact at a single point. Stone Money (fig. 1) contains twelve contact
clusters: simple clusters at each of G and H, three simple clusters at each of C and Beand a
simple cluster at each of A, B, E and F.

WHAT IS THEGNIFICANCE GFRINGHGURES IMVALDORR
a9 @éy 0K2dzZaK @& 2 de (kS & I\KP\dyS/ER I\lsﬂél’«’Yl-l)\)fﬂéﬂ a2 yé de  wdzY A

Thelnuits Eskimo¥do it, pygmies in Africa do it, South Sea islanders do it, &&tmericans do
it, Europeans do it. In some cultures performing string figures are play for both children and
adults, in others they are connected with religi@rytellingor magic. String figures are made
around the world; hundreds of patterns have lmegecorded. | love integrating string figure
stories into my Waldorf storytelling.

The Art of String Figures is found in many cultures of the world. In Hawaii it is known as Hei. It is
Y2NB O2YY2yfeé NBO23yAl SR | & /tbafaspiit NI Rf S [ 2 A
performing string figures as an esoteric art. They live the Huna Philosophy and The Aloha Spirit

of Hawaii. They view String Figures as a gift from their Ancestors. Many figures have been

forgotten but many remain. They want the childreftbis land to know the beauty of this living

treasure. On another level they use String Figures for healing and to promote health and

wellness. They show otheh®w to use String Figures as a tool for manifestation, divination,

energy work, meditation angburneying."
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THEEARLIESKNOWNSTRINGHGURE
"Apiece of string in the form of a ring, that is, one having no beginning, is takenaklas,
c.100 AD

The earliest known description of a string figure occurs in a collection of excerpts frben ea
writers by the Greek medical writer Oribasius (c.3®® AD). A description of what we now call

a string figure appears to be taken from the works of the writer Heraklas. The text explains that
the figure is useful as a binding to parbund and strgghten a fractured chin.

SBERIANHUTARCTIC
1. OA:FMRL gr fTS, fInTS over H
2. TmonHS mu S gt fHS
3. re HN to form hut4 re FN, ex: polar bespears & two Eskimo run away

Do Opening A. Turn palms toward you and grab all thiegs up to and including the far thumb
strings with your forefinger, middle, ring, and little fingers. Flip the remaining near thumb string
over your hands. (2) Thumbs now move over the near hand string, under all the other strings,
and pick up/pull thraigh the far hand string returning the thumbs to their original position. (3)

Remove the hand nooses to form the hut. (4) Now tell a story about how one day a polar bear
came along, broke into the hut, and how the Eskimo had to run away. Release thederefi
nooses to collapse the hut and extend to make the Eskimo run away.

OPENINA (OA)
1.P1
2.rF mbpu IPS
3.IF mrth rEN pu rPS

Do Position 1. With your right forefinger, move left and pick up the left palm string on the back
of the forefinger. The left forefinger then moves right, through the right forefinger noose, and
picks up the right palm string.
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Little finger g

Ring finger _ge, right little

itle fi i finger noose
Y far little finger slnng\ 9.\

far forefinger strings

near forefinger strings

far thumb strings

\near thumb slring/

| made a poem to go with this finger rhyme. | find that it makes it easier to remember the steps
to the game. It also makes it more interesting to watch. Here is the poem for this game. | also
have story/poems for other finger games (the mosquito, the candlestick thief and the mouse)
but | do not have the instructions for them. Here is the poem/storytiies string game. As you

are doing the finger and string movements try to encourage the kids to find the figures each
step of the way that are described in the poem:

SBERIANHUTARCTIFOEM

There once were two men

Sleeping in the bed

[ SGQa LIirefs 2FF GKS
They said

Then outside their windows they peaked
{FAR afSiaQ Kdzydi o6SI NA
One went out the door

And then the other

Saw a bear nedhe hut

And ran for cover

To the East and West they ran away
And so neither bears nor Eskimos

Ate that chy

ax
N
=
(0p))
O

<
(0p))
C
T
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GRAMMARE& SPELLING FOR,G4,G5& UP

| took this question to my board member, Kathleen Dytryweho is a graduate of the Arcturus
Steiner Education Program and Teacher Training Course and Substitute Waldorf teacher at the
Four Winds Waldorf Sobl. The following suggestions are both mine and hers, taken from a
conversation | had with her on the topic...

Grammar and spelling start in an organized manner in 4th grade. As a Waldorf parent with one
child in 4th grade and one in 6th grade | higldgammend that you present this material to the
child on a regular basis. Here is some information to get you started:

Grammar: This is introduced first by the teacher (you) writing out paragraphs and writings for
the child to copy. In the Waldorf schodlss is done on the chalkboard and the children copy

from the board. When the teacher is first introducing grammar they will write on the board, as
they have been in 1st, 2nd and 3rd grade, but they will now start to write the nouns, verbs and
adjectivesm a different color chalk. In this way, the child is gently introduced to the grammar

by copying lessons from the board. At home you can write your lessons on paper instead of the
board.

Later in the year the concepts are presented through stories. Howegehe child integrates
this into their own work, and ask work with the grammar is continued, the SAME COLORS are
used to represent the noun, verb and adjective in the lessons.

Spelling: This is naturally accomplished through the student continuingpy lessons from the
board into their main lesson book. At this age the child should also start or continue to create
their own pieces of writing through book reports, reports or journal entries. When a child
copies from the board to their Main Lesson lxabey should copy straight into their book.

When a child creates their own piece of writing you should correct it in another color of pencil
before they copy it into their main lesson book. Exposure to writing words in this way will help
with spelling.

Secondly, all children should actively work on vocabulary words once a week and these words
should have something to do with the lessons you are working on. They can also come from the
stories you are telling to them or a book you are reading with theraeplan index card box

for each child. In that box are many index cards and a divider. As they learn the words, they are
instructed to put the card behind the divider thaays,"words | know" Vocabulary words will

be different for each child depending evhere they live. For instance, living in the Midwest we
have a lot of vocabulary about pioneers and Native Americans in our stories. If you live in
another area you may encounter different words.

Third, the child should copy and create sentences forastlé5 of these vocabulary words

each week. You can start creating their box now by going through the stories or topics you are
working on and copying some words from these stories onto the cards. Words come from
"word family" lists, books the student isading or the MAIN LESSON you are doing with them
at the time.
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To find main lessons and books you can do the following:

1. Use the stories intended for telling from the 2nd/3rd grade list of Kristie's Curriculum. These
are also appropriate for a 4th gradey tead. You can print out these stories.

2. Have them read any book from the Newberry Award list. Thisdistbe found online.

3. Have them read books from another source following the themes listed in Kristie's
curriculummonthly guides. So, for exampléyou are working on Valentine's or Candlemas
and the themes listed for that month are candles and love, you can find books with these
themes at: www.mainlesson.com

4.When a child is in fourth grade they should be learning the followihis is from Krisé's
Lesson Plan Yearly Guide:

Fourth Grade: From Class Four children have developed to a point where they can be led into
the history and geography of their locality. Tumultuous stories of Norse mythology teach about
character and individuality in a cong world. Children begin to learn about their place in the
surrounding environment with the study of local geography and map making. They write their
own compositions and increase math skills by learning fractions and long division. In music they
must holdtheir own in playing or singing a round.

You can choose books based on this criteria. Kristie could also offer suggestions.

Y NR & G A Be2ammierl th&Book "Favorite Norse Myths" by Mary Pope Osborne or ANY
similar book. You can also find LOADBwhs at:http://www.pitt.edu/~dash/folktexts.html.

One book that might be helpful is called "The Waldorf Student Reading List" by Fenner & Rivers.
| hope this helps! My focus is on providing onliesources for parents so | would highly
recommend using some of the online texts and printing them out for you child.
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HANDWORK: ART

How TOKNIT

MATERIALS

Worstedweight yarn, any color or colors
Size 8, 14%Tong knitting needles

Yarn neetk with big eye

Small scissors

CASTINGDN
Step 1:Make a slip knot on the shaft of one needldis counts as your first stitch.

Step 2:Place this needle in left hand. Hold othregedle in right hand to control the yarn.dart
point of right needle, from front to back, into the slip knot and under the left needle.
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Step 4: With rightndex finger, pick up the yarn frothe ball.

RN
.

Sep 5: Releaseright Y RQ& I NR LI 2uge indék 8ngef $ BriRd y&ria undleyard
over thepoint of right needle.

Step6: Retun right fingers to right needle, and drayarn through stitch with point of right
needle.

Sep 8: Pulball yarn gently to make the stitch buggly on needle. You have now made one
stitch (called casting on), and there are two stitches oniefedle (slip knot is counted as a
stitch).
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Step 9: Insrt point of right needlefrom front to back, into stitch just made, and under left
needle. Repeat Steps 5 through 9, 26 more times, until you have 28 stitches on the left needle.
This completes the casin row, which is the way all knitting is begun.

KNITTING Row (FRSTROW AND ONWARD$
Here is a POEM | use to remember how to knit (for beginners) as you do each step you can
repeat the following Rhyme:

KNITTINGPOEM

In through the front door (step one)
Out around the Back (step 2)
Leaps through the window (step 3)
And off jumpsJack! (step 4)

Step 1Hold needle with stitches in left hand; insert point of right needlérst stitch, from
front to back, just as in casting on.

Step 2\With right index finger, bring yarn from ball under and ovempaf right needle.

Step 3Draw yarn through stitch with right needle point.

N

3
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Step 4: Thistep now differs from casting on: Slip loop on left needleswfnew stitch is
entirely on right nedle.

This completes one knit stitch. Repeat Steps 1 through 4 in each stitch still on left needle. When
the last stitch is worked, one row of knitting is completed.

Now measure your work. It should be about 7" wide. I§ ittio wide, start over and cast on
fewer stitches; if it is too narrow, start over and cast on more stitches.

When the width is correct, begin next knit row as follows: turn right needle and hold it now in
left hand. With fre needle in right hand, work Steps 1 through 4 of First Knit Row in each
stitch. Again take needle with stitches in left hand, and work another row of knit stitches. Work
rows of knit stitches until block measures 9" long.

To complete the block, now binaff all the stitches.
BINDINGOFF

Step 1Knit the first 2 stitches; insert left needle into stitch you knitfedt, and pull it over the
second stitch and completely off the needle. One stitch is now bound off.
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Step 2.Knt one more stitch, insert left needle into first stitch on rigigedle, and pull it over
GKS ySg adA0G0OK IyR O2YLX SGSte 2FF (KS ySSRfSo
tightly.

Step 3: Bpeat Step 2 until one stih remains; now cut yarn from skein, leaving a 6" end. With
needle draw end up and through last stitch to secure it. Thread yarn end into yarn needle and
weave end into several stitches to secure it.

THEPURLSTITCH

This is lhe continental version of the purl stitch. Most people find it the fastest mettiosiert

right needle from right to left through the front loop (nearest you) of the stitch on the left
needle. Keep the yarn in your left hand at the front of the needleg tha yarn over the right
needle from front to back. A very common mistake is to lay the yarn from back to front and pick
it; if you do this, your stitches will be twisteHold the yarn taut and with the tip of the right
needle, pull the yarn through arkkep it on the right needleRemove the stitch from the left
needle.Proceed to the next stitch.
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HNGERKNITTINABASICS STORY

THESHEPHERD ANBISSHEEP
A story to tell while fingeknitting.

There was once an old shepherd, who had a large, energetic flock of sheep. Every morning he
would take the flock of sheep up the mountain to a beautiful green meadow where the sheep
would eat the delicious grass. But each day, when it came time to makeuh®ey up the
mountainside, the old shepherd would struggle to keep the whole flock of young, energetic
sheep together. Some would run away to nibble grass, some to play under the trees, and others
would wander off among the mountain flowers.

The poor kepherd wanted to keep them together for their safety, but he was too old to chase
after them. And so he thought and thought about what he could do to keep all the sheep
together so that they could get to the meadow safely. At last, he had an idea. Atitesud
shepherd carefully built a little gate [make a slip knot in the yarn at this point in the story]. And
the next morning, he showed each sheep how to go through the gate one at a time [draw a
loop of yarn through the slip knot 'gate’ for each sheehe guides them, and pull tight], and
when each sheep got to the other side, the old shepherd was delighted to see that they all
were happy to stand one behind the other. [show the children how the 'sheep’ line upon the
other side].

And so, for a few dgs, that was how the shepherd went up the mountain with his sheep to get
to the green meadow. After a few days, though, the shepherd noticed that it took a long time
for each sheep to walk through the gate one at a time. And so he thought and thought about
what he could do. [Put loop on index finger of left hand now]. Then the shepherd had an idea.
He told each sheep to stand ready, and then, with the gate in front of them [at this point, place
the long 'tail' of yarn over the same indérger, in front ofthe first loop], he showed the sheep
how to jump over the gate [take back loop, pull it over the front piece of yarn and right off the
finger, and then draw tightnot too tight though!].

As each sheep jumped over the gate, the shepherd was delighteektthat once again, the

sheep were all happy to stand one behind the other. In this way, the sheep were gathered for
their journey much more quickly. And so, from that day forward, the old shepherd never had to
worry about his sheep agaiand they all vent easily and happy to the green meadow together
every day.
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HNGERKNITTING

There are two ways to finger knit. One is to make a chain. Start by making a slip knot at the
beginning of a ball of yarn (leave a tail of about 6"). Then pull the lotiedslip knot out large
enough to easily insert your thumb and first finger through. Pinch the yarn between your
thumb and first finger and pull a new loop through the first loop. Pull on the new loop until the
original loop is fairly snug around it. Conte to pull a new loop through the previous loop and

to pull up the slack in the old loop. Keep going until the chain is as long as you like. To end, cut
the yarn and pull the tail through the last loop.

To knit a band four stitches wide, you must castasound all four fingers of your hand. If you
are right handed, wrap the yarn around the fingers of your left hand. If you are left handed,
wrap the yarn around the fingers of your right hand. With your palm facing you, leave a tail of
yarn hanging behingtour hand, between the thumb and first finger. Wrap the yarn in front of
the first finger, then all the way around that finger to the front again. Next, wrap all the way
around the second finger. Continue until all four fingers have a strand of yarnditbem. Be
carefulnot to make these wraps tight!

Now you are ready to start knitting. The yarn is hanging from the pinky finger. Wrap it around
the back of the pinky and let it hang down between the pinky and the ring finger, over the palm
of the hand. Ift the old strand from the back of the pinky finger, over this new strand, and off
over the end of the finger. Wrap the yarn behind the ring finger, and let it hang down the palm
betweenthe ring finger and middle finger. Lift the old strand on the ringér over this new
strand, and over the tip of the finger. Do the same for each finger, across the hand. You've
worked one row of four stitches. Now work across the hand from the first finger to the pinky,
wrapping the yarn behind each finger, and lifting old strand over the new and off the finger.
Continue working back and fdrtike this, and you'll have a surprisingly long strip of knitting in a
short time. To end, cut the yarn, and pull the end through all four stitches.
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KNITTING& WEAVINGSTORIE® SONGS

OLDMOTHERHUBBARD

Old Mother Hubbard

Went to the cupboard

To get the poor dog a bone;
But when she got there

The cupboard was bare,

And so the poor dog had none.

She went to the baker's
To buy him some bread,
When she came b&c
The dog was dead.

Ah! My poor dog, she cried,
Oh what shall | do?

You were always my pride
None equal to you.

She went to the undertaker's
To buy him a coffin,

When she came back

The dog was laughing.

Now how this can be
quite puzzles my brain,
| am pleased to see you
Alive once again.

She went to the barber's
To buy him a wig,

When she came back
He was dancing a jig.

O, you dear merry grig,
How nicely you're prancing;
Then she held up the wig,
And he began dancing.

She went to the sempstress
To buy him some linen,
When she came back

The dog was spinning.
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The reel when 'twas done,
Was wove into a shirt,
Which served to protect him
Fom weather and dirt.

PoPGOES THRVEASEL

All around the mulberry bush
The monkey chased the weasel.

The monkg thought 'twas all in fun.

Pop! goes the weasel.
A penney for a spool of thread,
A penney for a needle.
That's the way the money goes.
Pop! goes the weasel.

Up and down the City Road,

In and out of the Eagle,

That's the way the money goes.
Pop! goes thaveasel.

Half a pound of tuppenney rice,
Half a pound of treacle,

Mix it up and make it nice,

Pop! goes the weasel.

KNITTINGKITTEN
See the little kitten, DD A B A F#

Playin' with the knittin'!, DD A B A F#

Watch her chase the ball about,
Pullin' all the stches out!

Oops! There go my mittens!
See the little kitten,

Sleepin' in the kitchen;

Guess she got all tuckered out,
Chasin' Grandma's yarn about!
Silly little kitten!

Earthschooling
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KNITTINGABBREVIATIONS

Earthschooling

beg begin

BO bind off

CcC contrasting color

CcO cast a/cast off

cm centimeter

cn cable needle

cont continue

dec decrease

dpn double pointed needles

inc increase

k or K knit

kl, sl,psso knit one, slip one, pass slipped stitch over
k2tog knit two together

k2tog tbl knit two together through bek loop

MC main color

M1 make one

p or P purl

p2tog purl two together

p2tog tbl purl two together through back loop

pat pattern

pm place marker

pSSso pass slip stitch over

rem remaining

rep repeat

RS right side

rnd round

SKK skip one slip one, knit two together

sl slip

sl1, k1, psso [slip one, knit one, pass slipped stitch over
st(s) stitch(s)

st stockinette stitch/stocking stitchknit one row, purl one row
tib through back loop(s)

tog together

WS wrong side

wyib with yarnin back

wyif with yarn in front

yfon yarn forward over needle

yfrn yarn forward and round needle

yo yarn over

yon yarn over needle

yrn yarn round needle

* repeat instructions following or between asterisks as indicated
il repeat instructionsnside brackets as indicated
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Additionally,

Seeds knit one, purl one, knit one, purl one

Garter Stitchjust means to knit every row

You can find millions of patterns onligestart at this guide and take the trails where they lead
you. Some of th@ages this main page leads to ALSO have list and lists of OTHER pages. Just

starting at this one site you can interlink to about 300 sites.

http://knitting.about.com/library/weekly/aa06d.97.htm

HANDSEWING

INSTRUCTIONS ANBRMS

With the exception of sewing on buttons, hand sewing is done with a single thread. Unwind
your thread no longer than the length of your arm and CUT it off at an angle. Longer pieces
tend to tangle and fray asoy work. It's best not to wet the end, as some threads swell and
become more difficult to thread the needle. For extra strength and lubrication, run the thread
lightly over a block of beeswax.

Thread the lead end through your needle and pull through alotthirds of the length. Tie a
small knot in the long end, then lay this piece alongside the other. When sewing very fine
fabrics, skip the knot, as it may leave a noticeable lump in your material. Roll the needle in your
fingers, which will help keep éhneedle from slipping and pulling off the end. You are ready to
begin.

Note when hand sewing that stitches are very close together, 12 or more stitches to the inch.
On period pieces with gathers, the stitches are often as close as one stitch for every tw
threads in the material. Hand stitching is not an excuse for sloppy workmanship.

Run the needle from the back side of your material at a point one stitch length from where you
wish the seam to start, pulling it gently tight to the knot. Make a backstiicat is, sew

backwards to the start of your seam and begin sewing. The knot will keep the thread from
pulling through as you start, and your next stitches will cover the end and help bind it into
place. If you don't use the knot, you may wish to makmeaple of tiny backstitches, then start.

Wear a thimble on the second finger of your sewing hand to push the needle through heavy
fabrics and tight spot, and save yourself a lot of trouble and pain. As you sew and use the long
piece, unroll the needle igour fingers, slide it up the thread and roll it again. It's easy!

To finish a seam (left), make a tiny backstitch catching a single thread in the fabric and leaving a
small loop in the thread. Make another backstitch, run your needle through the loty@in
thread and pull tight. For greater strength, repeat.
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Assuming you are right handed, most hand sewing is done from right to left, unless otherwise
noted.

TheRUNNINGSTITCHS fast and easy, but not very strong or tight. As with any other stitch, start
with a backstitch (see above), then simply run the needle from right to left up and down
through the material along the stitching line, making several small stitches at a time. Keeping
the stitches close will help a lot in strengthening the seam. Theingnstitch is most useful for
seams not subject to a lot of stress, quick repairs and making gathers.

A AA

L

The OVERCASSTITCHS a quick way to keep raw edges from frayinguch like ziggagging on

your sewing machine. It is notig more than a spiral, from the back side up through the
material about 1/8 inch from the edge, wrap over the edge, and back up through the material.
Stitches are wide, about 1/4 inch apart. Work right to left, and don't pull the thread so tight
that it bunches the material.

TheWHIPSTITCHS used to finish edges on lightweight materials, like ruffles, napkins, rollers, etc.
Roll the edge of the material with your left hand toward you, then spiral the thread around, not
through, the roll, entering the fabric from the top side.
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TheBACKSTITCIS very strong and very attractive on the finished side. Start from back or inside
one stitch from the end of your seam, come up through the materiallzagk down at the
beginning of your seam. On the bottom side, come forward two stitch lengths, then up through
the material again. On the top side come back one stitch length and run your need down
through the first hole you made. You should have two ke visible on the top side, end to

end. On the bottom come forward, again, two stitch lengths and up through the material. Come
back one length, etc. What you get when you are done on the top is a series of single stitches,
end to end, that look like thegame off a sewing machine. On the back side is a double row of
double length stitches that looks something like the drawing below.

WET ONNVETWATERCOLORAINTING

Painting is traditionally taught through stories. This week we are finding our inspiration f

nature so to start the lesson in painting you can ask the lead questions provided in the lesson
plan and then have the children paint. | have also provided a story for each lesson and sub
lesson so for the second painting you can tell the story. YouldiTELL the story first (see

BASIC FILES: Waldorf Storytelling), then you should tell the story again as the children paint.
Each color and each concept in every lesson has a story to go with it that should be listed after
the lesson description. If yduave trouble finding anything pleasengail me at:
customerservice@thebearthinstitute.cam

STEPS
1. Put on apron
. Get your paper
. Get your scissors
. Get your paint tray
. Get your brush
. Get your sponge
. Put name on paper in pencil
. Round the paper
9. Wet paper
10. Spread paper with Sponge
11. Get your basic colors
12. Follow instructions for the painting
13. Wash your brush between EVERY move of color
14.1f your water gets dirty go to the bathroom carefully and change it
15. Leaveyour paper on the table and wait | will take it to dry.

00O~NO O~ WN
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MATH& SCIENCE

THEWHOLEBEFORE THRARTS INVALDORIMATH

In Waldorf education there are variations on how the times tables are taught. However, one
constant remaing that we always work tym the whole to the parts. But what does that mean
and why do we do that?

In Waldorf classrooms different teachers recite the times tables with their classes in giﬁerent
gread LYy a¢KS 2 ftR2NF 21 &8¢ 51 @AR ,wdzSyi St RSao

X the movement, then, is highly purposeful and characterized by a sort of
choreographedastidiousness. Auer's 1st graders stood rhythmically clapping their
hands and stomping their feet as they chanted their multiplication tables: 9is 3 x 3, 12 is
4x3,15s5x 3.

However, in a Waldorf school in Maine, the lesson sounds a little different. Their lesson is
described like this

There are recorders being played, verses being recited in unison, feet stomping, hands
clapping. "Two times four is eight." (ClapThree times four is 12." (Clap.) "Four times

F2dzNJ A4 mMc®h O/ f I LIP0O ¢ ¢ K Sgradeccladsldee tahdingin y  { I N.
a circle reciting their multiplication tables, a timeless exercise in mathematical

memorization, but one with a dérence. While reciting, they clap out a rhythm and

pass around orange beanbags.

In one case the whole is recited first, in the second case the parts are recited first. So if the
parts can come before the whole in recitation what did Rudolph Steiner mdwm he spoke
about the parts coming before the whole in Waldorf education?

2 KSy 2yS aLXlSFila 2F LdziiG8 yEAKS KENRSKI2ZXYS HBFANSG I
found in recitation is certainly one way to accomplish that. However, the concepttisdana

much deeper methodology. The concept of putting the whole before the parts is based on

HOW the child learns the basic concepts of addition, subtraction, multiplication and division,

not in how they may recite these facts later after they alreadgw them or are practicing

them.

In teaching math it is important for the child to be able to view the whole of the concept before
they break it into computational parts. Steiner believed that,
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All teaching matter must be intimately connected witkelifn counting, each different
number should be connected with the child or what the child sees in the environment.
Counting and stepping in rhythm. The body counts. The head looks on. Counting with
fingers and toes is good (also writing with the feet)e TINE is the whole. Other

YdzYo SNA LINPOSSR FTNRBY Al . dzAft RAY3 SAGK
impulse is to proceed from whole to parts, as in medieval thinking. Contrast atomic
theory. In real life we have first a basket of apples, a pofsmins. In teaching addition,
proceed from the whole. In subtraction, start with minuend and remainder; in
multiplication, with product and one factor.

He continues on to say,

Instead of offering, say, three apples, then four more, and finally anotreerand

asking the child to add them all together, we begin by offering a whole pile of apples, or

whatever is convenient. This would begin the whole operation. Then one calls on two
more children and says to the first, "Here you have a pile of appless@ne to the

other two children and keep some for yourself, but each of you must end up with the
same number of apples.” In this way you help children comprehend the idea of sharing
by three. We begin with the total amount and lead to the principle w§idin. Following

this method, children will respond and comprehend this process naturally. According to

our picture of the human being, and in order to attune ourselves to the children's nature,

we do not begin by adding but by dividing and subtractimgn] retracing our steps and

reversing the first two processes, we are led to multiplication and addition. Moving from

the whole to the part, we follow the original experience of number, which was one of
analyzing, or division, and not the contemporary hwet of synthesizing, or putting
things together by adding.

It is interesting that using this methativision is then seen to Waldorf studentssasiplerthan
multiplication, The way most people were taught division it was more complicated!

A good illustation of how looking at the whole, instead of the parts would work is an example

27

GFE1AYT | o2 ik Sywlle 5 I 2aF A[yA BKOA Sy OS Of | aa

and we learned about them as individual rays. It was a hard and abstract cdnagaisp as a
OKAfR® | 26SOSNE Ay {(SAYSNNa ¢g2NI R &2dz O2dz R
reflected in a lake; this lesson would be much easier to grasp. You can break the reflection
down into rays at a later time.

However, these story mams are not about learning math, they are about practicing the times
tables. You will first be teaching your child the four mathematical processes in addition to

NBE OA ( Ay 3 £0ncd tile hae lgr@spetl the concept of the process they are able to move

0 NA

g S

on to recitation and even more advanced KS NBOA Gl GA 2y 2NJ al OGAy 3 2
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Because different teachers use different methods in their recitation of the math facts | have
included TWO versions of these story poems below. In one versiorrdidleiqt is first and in

the other version the factor is first. You should use whichever set of poems synchronizes well
with the other lessons your child is doihg

How TOUSETHEFAIRYLAND OBCIENCE
Every month your 8 year old (and perhaps younger) vaé given a story from this book. Here
are the instructions on how to use those stories...

ENTER ITHow TOQUSE ITAND HOW TOENJOY IT
by Arabella Buckley

| havepromised to introduce you talay to the fairyland of science a somewhat bold

promise, seeig that most of you probably look upon science as a bundle of dry facts, while
fairy-land is all that is beautiful, and full of poetry and imagination. But | thoroughly believe
myself, and hope to prove to you, that science is full of beautiful picturagabipoetry, and of
wonder-working fairies; and what is more, | promise you they shall be true fairies, whom you
will love just as much when you are old agrdy headeds when you are young; for you will be
able to call them up whenever you wander bydaor by sea, through meadow or through
wood, through water or through air; and though they themselves will always remain invisible,
yet you will see their wonderful poet at work everywhere around you.

Let us first see for a moment what kind of tales sceehas to tell, and how far they are equal

to the old fairy tales we all know so well. Who does not remember the tale of the "Sleepy
Beauty in the Wood," and how under the spell of the angry fairy the maiden pricked herself
with the spindle and slept a hdined years? How the horses in the stall, the dogs in the eourt
yard, the doves on the roof, the cook who was boxing the scullery boy's ears in the kitchen, and
the king and queen with all their courtiers in the hall remained spelind, while a thick hedy

grew up all around the castle and all within was still as death. But when the hundred years had
passed the valiant prince came, the thorny hedge opened before him bearing beautiful flowers;
and he, entering the castle, reached the room where the print@ssand with one sweet kiss
raised her and all around her to life again.

Can science bring any tale to match this?

Tell me, is there anything in this world more busy and active than water, as it rushes along in
the swift brook, or dashes over the staseor spouts up in the fountain, or trickles down from
the roof, or shakes itself into ripples on the surface of the pond as the wind blows over it? But
have you never seen this water spletiund and motionless? Look out of the window some cold
frosty morning in winter, at the little brook which yesterday was flowing gently past the house,
and see how still it lies, with the stones over which it was dashing now held tightly in its icy
grasp. Notice the windipples on the pond; they have become fixed andtioess.
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Look up at the roof of the house. There, instead of living doves merely charmed to sleep, we
have running water caught in the very act of falling and turned into transparent icicles,
decorating the eaves with a beautiful crystal fringe. On g¥e¥e and bush you will catch the
water-drops napping, in the form of tiny crystals; while the fountain looks like a tree of glass
with long downhanging pointed leaves. Even the damp of your own breath lies rigid and still on
the windowpane frozen intalelicate patterns like ferteaves of ice.

All this water was yesterday flowing busily, or falling drop by drop, or floating invisibly in the
air; now it is all caught and spddbundr by whom? By the enchantments of the fragiaint
who holds it fast in Isi grip and will not let it go.

But wait awhile, the deliverer is coming. In a few weeks or days, or it may be in a few hours, the
brave sun will shine down; the digray, leaden sky will melt before him, as the hedge gave

way before the prince in the figi tale, and when the subeam gently kisses the frozen water it

will be set free. Then the brook will flow rippling on again; the farstps will be shaken down

from the trees, the icicles fall from the roof, the moisture trickle down the wingiame, aml in

the bright, warm sunshine all will be alive again.

Is not this a fairy tale of nature? and such as these it is which science tells.

Again, who has not heard of Catskin, who came out of a hollow tree, bringing a walnut
containing three beautiful dreseg the first glowing as the sun, the second pale and beautiful

as the moon, the third spangled like the starsky, and each so fine and delicate that all three
could be packed in a nut? But science can tell of shells so tiny that a whole group ofilhem

lie on the point of a pin, and many thousands be packed into a walnut shell; and each one of
these tiny structures is not the mere dress but the home of a living animal. It is a tiny, tiny shell
palace made of the most delicate lacework, each pattegimg more beautiful than the last;

and what is more, the minute creature that lives in it has built it out of the foam of the sea,
though he himself is nothing more than a drop of jelly.

Lastly, anyone who has read the "Wonderful Travelers" must retdheanan whose sight was
so keen that he could hit the eye of a fly sitting on a tree two miles away. but tell me, can you
see gas before it is lighted, even when it is coming out of thgegadose to your eyes? Yet, if
youlearn to use that wonderfuhstrument the spectroscope, it will enable you to tell one kind
of gas from another, even when they are both ninetye millions of miles away on the face of
the sun; nay more, it will read for you the nature of the different gases in the far distars, star
billions of miles away, and actually tell you whether you could find there any of the same
metals which we have on the earth.

We might find hundreds of such fairy tales in the domain of science, but these three will serve

as examples, and we much passto make the acquaintance of the scierfegries themselves,
and see if they are as real as our old friends.
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Tell me, why do you love fairlgnd? what is its charm? Is it not that things happen so suddenly,
so mysteriously, and without man having anyidp to do with it? In faintand, flowers blow,

houses spring up like Aladdin's palace in a single night, and people are carried hundreds of
miles in an instant by the touch of a fairy wand.

And then this land is not some distant country to which we cawen hope to travel. It is here
in the midst of us, only our eyes must be opened or we cannot see it. Ariel and Puck did not live
in some unknown region. On the contrary, Ariel's song is

"Where the bee sucks, there suck I;
In a cowslip's bell | lie;

Therel couch when owls do cry.

On the bat's back I do fly,

After summer, merrily."

The peasant falls asleep some evening in a wood, and his eyes are opened by a fairy wand, so
that he sees the little goblins and imps dancing round him on the green swandg sitt

mushrooms, or in the heads of the flowers, drinking out of aemrps, fighting with blades of

grass, and riding on grasshoppers.

So, too, the gallant knight, riding to save some poor oppressed maiden, dashes across the
foaming torrent; and just ithe middle, as he is being swept away, his eyes are opened, and he
sees fairy watenymphs soothing his terrified horse and guiding him gently to the opposite
shore. They are close at hand, these sprites, to the simple peasant or the gallant knight, or to
anyone who has the gift of the fairies and can see them. But the man who scoffs at them, and
does not believe in them or care for them, he never sees them. Only now and then they play
him an ugly trick, leading him into some treacherous bog and leavingchget out as he may.

Now, exactly all this which is true of the fairies of our childhood is true too of the fairies of
science. There are forces around us, and among us, which | shall ask you to allow me to call
fairies, and these are ten thousand tisienore wonderful, more magical, and more beautiful in
their work, than those of the old fairy tales. They, too, are invisible, and many people live and
die without ever seeing them or caring to see them. These people go about with their eyes
shut, either kecause they will not open them, or because no one has taught them how to see.
They fret and worry over their own little work and their own petty troubles, and do not know
how to rest and refresh themselves, by letting the fairies open their eyes and steowthe

calm sweet pictures of nature. They are like Peter Bell of whom Wordsworth wrote:

"A primrose by a river's brim

A yellow primrose was to him,
And it was nothing more."
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But we will not be like these, we will open our eyes and ask, "What are tioeses or fairies,
and how can we see them?"

Just go out into the country, and sit down quietly and watch nature at work. Listen to the wind
as it blows, look at the clouds rolling overhead, and waves rippling on the pond at your feet.
Hearken to the bwok as it flows by, watch the flowdruds opening one by one, and then ask
yourself, "How all this is done?" Go out in the evening and see the dew gather drop by drop
upon the grass, or trace the delicate hdfawst crystals which bespangle every bladeaon

winter's morning. Look at the vivid flashes of lightning in a storm, and listen to the pealing
thunder: and then tell me, by what machinery is all this wonderful work done? Man does none
of it, neither could he stop it if he were to try; for it is aletiwork of those invisible forces or
fairies whose acquaintance | wish you to make. Day and night, summer and winter, storm or
calm, these fairies are at work, and we may hear them and know them, and make friends of
them if we will.

There is only one gifte must have before we can learn to know themwe must have

imagination. | do not mean mere fancy, which creates unreal images and impossible monsters,
but imagination, the power of making pictures or images in our mind, of that which is, though it
is invisble to us. Most children have this glorious gift, and love to picture to themselves all that
is told them, and to hear the same tale over and over again till they see every bit of it as if it
were real. This is why they are sure to love science it ies tate told them aright; and I, for

one, hope the day may never come when we may lose that childish clearness of vision, which
enables us through the temporal things which are seen, to realize those eternal truths which
are unseen.

If you have this gift bimagination come with me, and in these lectures we will look for the
invisible fairies of nature.

Watch a shower of rain. Where do the drops come from? and why are they round, or rather
slightly oval? In our fourth lecture we shall see that the liti#gtizles of water of which the
rain-drops are made, were held apart and invisible in the air by heat, one of the most wonderful
of our forces or fairies, till the cold wind passed by and chilled the air. Then, when there was no
longer so much heat, anothémvisible force, cohesion, which is always ready and waiting,
seized on the tiny particles at once, and locked them together in a drop, the closest form in
which they could lie. Then as the drops became larger and larger they fell into the grasp of
anothe invisible force, gravitation, which dragged them down to the earth, drop by drop, till
they made a shower of rain. Pause for a moment and think. You have surely heard of
gravitation, by which the sun holds the earth and the planets, and keeps them nrowind

him in regular order? Well, it is this same gravitation which is at work also whenever a shower
of rain falls to the earth. Who can say that he is not a great invisible giant, always silently and
invisibly toiling in great things and small whethez wake or sleep? Now the shower is over,

the sun comes out and the ground is soon as dry as though no rain had fallen.
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Tell me, what has become of the raindrops? Pardoubthave sunk into the ground, and as

for the rest, why you will say the sun hasedl them up. Yes, but how? The sun is more than
ninety-one millions of miles away; how has he touched the-giops? Have you ever heard

that invisible waves are traveling every second over the space between the sun and us? We
shall see in the next lectea how these waves are the sun's messengers to the earth, and how
they tear asunder the raidrops on the ground, scattering them in tiny particles too small for
us to see, and bearing them away to the clouds. Here are more invisible fairies working every
moment around you, and you cannot even look out of the window without seeing the work
they are doing.

If, however, the day is cold and frosty, the water does not fall in a shower of rain; it comes
down in the shape of noiseless snow. Go out after suatoa/shower, on a calm day, and look
at some of the flakes which have fallen; you will see, if you choose good specimens, that they
are not mere masses of frozen water, but that each one is a beautifpbgited crystal star.

How have these crystals beénilt up? What power has been at work arranging their delicate
forms? In the fourth lecture we shall see that up in the clouds another of our invisible fairies,
which, for want of a better name, we call the "force of crystallization,” has caught hole of th
tiny particles of water before "cohesion" had made them into round drops, and there silently
but rapidly, has moulded them into those delicate crystal stars know as “fiakes"

And now, suppose that this sneshower has fallen early in February; tuaside for a moment

from examining the flakes, and clear the nexidjlen snow from off the flowebed on the

lawn. What is this little green tip peeping up out of the ground under the snowy covering? It is a
young snowdrop plant. Can you tell me why ibws? where it finds its food? what makes it
spread out its leaves and add to its stalk day by day? What fairies are at work here?

Hrst there is the hidden fairy "life," and of her even our wisest men know but little. But they
know something of her way a¥orking, and in Lecture VII. we shall learn how the invisible fairy
sunbeams have been busy here also; how last year's snowdrop plant caught them and stored
them up in its bulb, and how now in the spring, as soon as warmth and moisture creep down
into the earth, these little imprisoned suwaves begin to be active, stirring up the matter in

the bulb, and making it swell and burst upwards till it sends out a little shoot through the
surface of the soil. Then the suvaves aboveground take up the work, anhrm green

granules in the tiny leaves, helping them to take food out of the air, while the little rootlets
below are drinking water out of the ground. The invisible life and invisible sunbeams are busy
here, setting actively to work another fairy, the éerof "chemical attraction,” and so the little
snowdrop plant grows and blossoms, without any help from you or me.

One picture more, and then | hope you will believe in my fairies. From the cold garden, you run
into the house, and find the fire laid indéén the grate, but the wood dead and the coals black,
waiting to be lighted. You strike a match, and soon there is a blazing fire. Where does the heat
come from? Why do the coals burn and give out a glowing light? Have you not read of gnomes
buried down eep in the earth, in mines, and held fast there till some fairy wand has released
them, and allowed them to come to earth again?
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Well, thousands and millions of years ago, those coals were plants; and, like the snowdrop in
the garden of teday, they caughthe sunbeams and worked them into their leaves. Then the
plants died and were buried deep in the earth and the sunbeams with them; and like the
gnomes they lay imprisoned till the coals were dug out by the miners, and brought to your
grate; and just nowou yourself took hold of the fairy wand which was to release them. You
struck a match, and its atoms clashing with atoms of oxygen in the air, set the invisible fairies
"heat" and "chemical attraction” to work, and they were soon busy within the woodthed

coals causing their atoms too to clash; and the sunbeams, so long imprisoned, leaped into
flame. Then you spread out your hands and cried, "Oh, how nice and warm!" and little thought
that you were warming yourself with the sunbeams of ages and ages ago

This is no fancy tale; it is literally true, as we shall see in Lecture VIII, that the warmth of a coal
fire could not exist if the plants of long ago had not used the sunbeams to make their leaves,
holding them ready to give up their warmth again wheaethose crushed leaves are

consumed.

Now, do you believe in, and care for, my fdemd? Can you see in your imagination fairy
Cohesion ever ready to lock atoms together when they draw very near to each other: or fairy
Gravitation dragging ratdrops awn to the earth: or the fairy of Crystallization building up the
snowflakes in the clouds? Can you picture tiny sunbesaves of light and heat traveling from

the sun to the earth? Do you care to know how another strange fairy, 'Electricity,’ flings the
lightning across the sky and causes the rumbling thunder? Would you like to learn how the sun
makes pictures of the world on which he shines, so that we can carry about with us
photographs or supictures of all the beautiful scenery of the earth? And hgwee any

curiosity about€hemical action,' which works such wonders in air, and land, and sea? If you
have any wish to know and make friends of these invisible forces, the next question is

How are you to enter the fairland of science?

There is but onevay. Like the knight or peasant in the fairy tales, you must open your eyes.
There is no lack of objects: everything around you will tell some history if touched with the fairy
wand of imagination. | have often thought, when seeing some sickly child dakong the

street, lying on its back while other children romp and play, how much happiness might be
given to sick children at home or in hospitals, if only they were told the stories which lie hidden
in the things around them. They need not even move ftbeir beds, for sunbeams can fall on
them there, and in a sunbeam there are stories enough to occupy a month. The fire in the
grate, the lamp by the bedside, the water in the tumbler, the fly on the ceiling above, the
flower in the vase on the table, artyhg, everything, has its history, and can reveal to us
nature's invisible fairies.
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Only you must wish to see them. If you go through the world looking upon everything only as so
much to eat, to drink, and to use, you will never see the fairies ohseieBut if you ask

yourself why things happen, and how the great God above us has made and governs this world
of ours; if you listen to the wind, and care to learn why it blows; if you ask the little flower why

it opens in the sunshine and closes in thers; and if when you find questions you cannot
answer, you will take the trouble to hunt out in books, or make experiments, to solve your own
guestions, then you will learn to know and love those fairies.

Mind, | do not advise you to be constantly askipgstions of other people; for often a

guestion quickly answered is quickly forgotten, but a difficulty really hunted down is a triumph
for ever. For example, if you ask why the rain dries up from the ground, most likely you will be
answered, "that the s dries it,” and you will rest satisfied with the sound of the words. But if
you hold a wet handkerchief before the fire and see the damp rising out of it, then you have
some real idea how moisture may be drawn up by heat from the earth.

A little foreignniece of mine, only four years old, who could scarcely speak English plainly, was
standing one morning near the bedom window and she noticed the damp trickling down the
window-pane. "Auntie," she said, "what for it rain inside?" It was quite uselesgtain to her

in words, how our breath had condensed into drops of water upon the cold glass; but | wiped
the pane clear, and breathed on it several times. When new drops were formed, | said, "Cissy
and auntie have done like this all night in the roomhé®o0dded her little head and amused
herself for a long time breathing on the windgvane and watching the tiny drops; and about a
month later, when we were traveling back to Italy, | saw her following the drops on the carriage
window with her little finge, and heard her say quietly to herself, "Cissy and auntie made you."

Had not even this little child some real picture in her mind of invisible water coming from her
mouth, and making drops upon the windepane?

Then again, you must learn something of tanguage of science. If you travel in a country with
no knowledge of its language, you can learn very little about it; and in the same way if you are
to go to books to find answers to your questions, you must know something of the language
they speak. Yioneed not learn hard scientific names, for the best books have the fewest of
these, but you must really understand what is meant by ordinary words.

For example, how few people can really explain the difference between a solid, such as the
wood of the talte; a liquid, as water; and a gas, such as | can let off from thigiglg turning

the tap. And yet any child can make a picture of this in his mind if only it has been properly put
before him.

All matter in the world is made up of minute parts or peles; in a solid these particles are

locked together so tightly that you must tear them forcibly apart if you wish to alter the shape
of the solid piece. If | break or bend this wood | have to force the particles to move round each
other, and | have greatifficulty in doing it.
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But in a liquid, though the particles are still held together, they do not cling so tightly, but are
able to roll or glide round each other, so that when you pour water out of a cup on to a table, it
loses its cupike shape andmeads itself out flat. Lastly, in a gas the particles are no longer
held together at all, but they try to fly away from each other; and unless you shut a gas in
tightly and safely, it will soon have spread all over the room.

A solid, therefore, will retia the same bulk and shape unless you forcibly alter it; a liquid will
retain the same bulk, but not the same shape if it be left free; a gas will not retain either the
same bulk or the same shape, but will spread over as large a space as it can findewfteran
penetrate. Such simple things as these you must learn from books and by experiment.

Then you must understand what is meant by chemical attraction; and though | can explain this
roughly here, you will have to make many interesting experimentsrieeyou will really learn

to know this wonderful fairy power. If | dissolve sugar in water, though it disappears it still
remains sugar, and does not join itself to the water. | have only to let the cup stand till the
water dries, and the sugar will renmaat the bottom. There has been no chemical attraction
here.

But now | will put something else in water which will call up the fairy power. Here is a little

piece of the metal potassium, one of the simple substances of the earth; that is to say, we
cannotsplit it up into other substances, wherever we find it, it is always the same. Now if | put
this piece of potassium on the water it does not disappear quietly like the sugar. See how it rolls
round and round, fizzing violently with a blue flame burningma it, and at last goes off with a

pop.
What has been happening here?

You must first know that water is made of two substances, hydrogen and oxygen, and these are
not merely held together, but are joined so completely that they have lost themselvebared
become water; and each atom of water is made of two atoms of hydrogen and one of oxygen.

Now the metal potassium is devotedly fond of oxygen, and the moment | threw it on the water
it called the fairy "chemical attraction” to help it, and dragged #tems of oxygen out of the
water and joined them to itself. In doing this it also caught part of the hydrogen, but only half,
and so the rest was left out in the cold. No, not in the cold! for the potassium and oxygen made
such a great heat in clashinggether that the rest of the hydrogen became very hot indeed,

and sprang into the air to find some other companion to make up for what it had lost. Here it
found some free oxygen floating about, and it seized upon it so violently, that they made a
burning fame, while the potassium with its newfgund oxygen and hydrogen sank down

quietly into the water as potash. And so you see we have got quite a new substance potash in
the basin; made with a great deal of fuss by chemical attraction drawing differemtsato

together.
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When you can really picture this power to yourself it will help you very much to understand
what you read and observe about nature.

Next, as plants grow around you on every side, and are of so much importance in the world,
you must also lear something of the names of the different parts of a flower, so that you may
understand those books which explain how a plant grows and lives and forms its seeds. You
must also know the common names of the parts of an animal, and of your own body, so that
you may be interested in understanding the use of the different organs; how you breathe, and
how your blood flows; how one animal walks, another flies, and another swims. Then you must
learn something of the various parts of the world, so that you may kwbat is meant by a

river, a plain, a valley, or a delta. All these things are not difficult, you can learn them pleasantly
from simple books on physics, chemistry, botany, physiology, and physical geography; and
when you understand a few plain scientifegms, then all by yourself, if you will open your

eyes and ears, you may wander happily in the f&End of science. Then wherever you go you

will find

"Tongues in trees, books in the running brooks,
Sermons in stones, and good in everything."

And nowwe come to the last part of our subject. When you have reached and entered the
gates of science, how are you to use and enjoy this new and beautiful land?

This is a very important question, for you may make a-fald use of it. If you are only

ambitiousto shine in the world, you may use it chiefly to get prizes, to be at the top of your

class, or to pass in examinations; but if you also enjoy discovering its secrets, and desire to learn
more and more of nature and to revel in dreams of its beauty, thamwill study science for its

own sake as well. Now it is a good thing to win prizes and be at the top of your class, for it
shows that you are industrious; it is a good thing to pass well in examinations, for it shows that
you are accurate; but if youwstly science for this reason only, do not complain if you find it

dull, and dry, and hard to master. You may learn a great deal that is useful, and nature will
answer you truthfully if you ask your questions accurately, but she will give you dry facts, just
such as you ask for. If you do not love her for herself she will never take you to her heart.

This is the reason why so many complain that science is dry and uninteresting. They forget that
though it is necessary to learn accurately, for so only we caveaat truth, it is equally

necessary to love knowledge and make it lovely to those who learn, and to do this we must get
at the spirit which lies under the facts. What child which loves its mother's face is content to
know only that she has brown eyesstraight nose, a small mouth, and hair arranged in such

and such a manner? No, it knows that its mother has the sweetest smile of any woman living;
that her eyes are loving, her kiss is sweet, and that when she looks grave, then something is
wrong whichmust be put right. And it is in this way that those who wish to enjoy the-fairg

of science must love nature.
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It is well to know that when a piece of potassium is thrown on water the change which takes
place is expressed by the formula K + H20 = KH(Btit it is better still to have a mental

picture of the tiny atoms clasping each other, and mingling so as to make a new substance, and
to feel how wonderful are the many changing forms of nature. It is useful to be able to classify a
flower and to knowthat the buttercup belongs to the Family Ranunculaceae, with petals free

and definite, stamens hypogynous and indefinite, pistil apocarpous. But it is far sweeter to

learn about the life of the little plant, to understand why its peculiar flower is ugefit] and

how it feeds itself, and makes its seed. No one can love dry facts; we must clothe them with
real meaning and love the truths they tell, if we wish to enjoy science.

Let us take an example to show this. | have here a branch of white corauéfbk delicate

piece of nature's work. We will begin by copying a description of it from one of those class
books which suppose children to learn words like parrots, and to repeat them with just as little
understanding.

"Coral is formed by an animal loeging to the kingdom of Radiates, skingdom Polypes. The

soft body of the animal is attached to a support, the mouth opening upwards in a row of
tentacles. The coral is secreted in the body of the polyp out of the carbonate of lime in the sea.
Thus thecoral animalcule rears its polypidom or rocky structure in warm latitudes, and
constructs reefs obarriers round islands. It is limited in rage of depth from 25 to 30 fathoms.
Chemically considered, coral is carbonate of lime; physiologically, it skéheton of an animal;
geographically, it is characteristic of warm latitudes, especially of the Pacific Ocean.” This
description is correct, and even fairly complete, if you know enough of the subject to
understand it. But tell me, does it lead you todomy piece of coral? Have you any picture in
your mind of the coral animal, its home, or its manner of working?

But now, instead of trying to master this dry, hard passage, take Mr. Huxley's penny lecture on
"Coral and Coral Reefs," and with the pieceafal in your hand, try really to learn its history.
You will then be able to picture to yourself the coral animal as a kind efiseaone,

something like those which you have often seen, like red, blue, or green flowers, putting out
their feelers in seavater on our coasts, and drawing in the tiny ssamals to digest them in

that bag of fluid which serves the seaaemone as a stomach. You will learn how this curious
jelly animal can split itself in two, and so form two polyps, or send a bud out afé@ésed so

grow up into a kind of "tree or bush of polyps," or how it can hatch little eggs inside it and
throw out young ones from its mouth, provided with little hairs, by means of which they swim
to new resting places. You will learn the difference betw the animal which builds up the red
coral as its skeleton, and the group of animals which build up the white; and you will look with
new interest on our piece of white coral, as you read that each of those little cups on its stem
with delicate divisionsike the spokes of a wheel has been the home of a separate polyp, and
that from the seawater each little jelly animal has drunk in carbonate of lime as you drink in
sugar dissolved in water, and then has used it grain by grain to build that delicatendwguid

to the coral tree.
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We cannot stop to examine all about coral now; we are only learning how to learn, but surely
our specimen is already beginning to grow interesting, and when you have followed it out into
the great Pacific Ocean, where the wildwes dash restlessly against the coral trees, and have
seen these tiny drops of jelly conquering the sea and building huge walls of stone against the
rough breakers, you will hardly rest till you know all their history. Look at that curious circular
islandin the picture covered with palm trees; it has a large smooth lake in the middle, and the
bottom of this lake is covered with blue, red, and green jelly animals, spreading out their feelers
in the water and looking like beautiful flowers, and all round thutside of the island similar
animals are to be seen washed by the sea waves. Such islands as this have been built entirely by
the coral animals, and the history of the way in which the reefs have sunk gradually down, as
the tiny creatures added to themmch by inch, is as fascinating as the story of the building of

any fairy palace in the days of old. Read all this, and then if you have no coral of your own to
examine, go to the British Museum and see the beautiful specimens in the glass cases there,
andthink that they have been built up under the rolling surf by the tiny jelly animals; and then
coral will become a real living thing to you, and you will love the thoughts it awakens.

But people often ask, what is the use of learning all this? If youadda®l by this time how
delightful it is to fill your mind with beautiful pictures of nature, perhaps it would be useless to
say more. But in this age of ours, when restlessness and love of excitement pervade so many
lives, is it nothing to be taken ouf ourselves and made to look at the wonders of nature going
on around us? Do you never feel tired and "out of sorts," and want to creep away from your
companions, because they are merry and you are not? Then is the time to read about the stars,
and how quetly they keep their course from age to age; or to visit some little flower, and ask
what story it has to tell; or to watch the clouds, and try to imagine how the winds drive them
across the sky. No person is so independent as he who can find interesaie eock, a drop of
water, the foam of the sea, the spider on the wall, the flower underfoot or the stars overhead.
And these interests are open to everyone who enters the flang of science.

Moreover, we learn from this study to see that there & and purpose in everything in the
Universe, and it makes us patient when we recognize the quiet noiseless working of nature all
around us. Study light, and learn how all color, beauty, and life depend on the sun's rays; note
the winds and currents of thair, regular even in their apparent irregularity, as they carry heat
and moisture all over the world. Watch the water flowing in deep quiet streams, or forming the
vast ocean; and then reflect that every drop is guided by invisible forces working acctodi

fixed laws. See plants springing up under the sunlight, learn the secrets of plant life, and how
their scents and colors attract the insects. Read how insects cannot live without plants, nor
plants without the flitting butterfly or the busy bee. Rea that all this is worked by fixed laws,
and that out of it (even if sometimes in suffering and pain) springs the wonderful universe
around us. And then say, can you fear for your own little life, even though it may have its
troubles? Can you help feegjra part of this guided and governed nature? or doubt that the
power which fixed the laws of the stars and of the tiniest drop of waténat made the plant

draw power from the sun, the tiny coral animal its food from the dashing waves; that adapted
the flower to the insect, and the insect to the flowers also moulding your life as part of the
great machinery of the universe, so that you have only to work, and to wait, and to love?
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We are all groping dimly for the Unseen Power, but no one who loves nahastudies it can
ever feel alone or unloved in the world. Facts, as mere facts, are dry and barren, but nature is
full of life and love, and her calm unswerving rule is tending to some great though hidden
purpose. You may call this Unseen Power whatwiblm may lean on it in loving, trusting faith,

or bend in reverent and silent awe; but even the little child who lives with nature and gazes on
her with open eye, must rise in some sense or other through nature to nature's God.
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MusiIC

OCARINAANGERINGS
Grasp ocarina with both hands. Place index and middle fingers over the holes. one finger per
hole. Use the thumb to cover the fifth hole.

Now blow into it. That's the lowest note, with all the holes covered. This redke you what key
the ocarina is in. Try lifting different combinations of fingansl blowing to see how it changes
pitch.

Now try the scale. An octave scale is also known as a diatonic scale.

Si is an extra note that is used in many songs. It is drenstep down from the high Do.

Si

HNETUNING WITH THBREATH

On an ocarina, the pitch will vary by how hard you blow. To stay on key, you have to use the
correct breath pressure. You should be able to use the same breathupeess all the notes.

You can use either a keyboard or a chromatic tuner to determine whether you are staying on
pitch. Eventually with practice you will develop an ear for this...or maybe you already have a
good ear! Occasionally an ocarina will be addliftat or a little fuzzy on its top notes. If that's the
case you will have to blow it a little harder to keep the highest note on pitch.

HNETUNING WITHHNGERINGS

Sometimes the "Ti " and the "Si "notes on an ocarina will be sharp. This will be dgpecia
noticeable when you're playing a song and one or two intervals don't sound quite right. Sharp
Ti and Si notes are a common problem for many ocarina makers. There are a couple ways you
can adjust this by making slight fingering changes, as shown bémwcan use either one of

these methodsHALFHOLINGcan be used to produce sharps and flats by partially covering one

of the holes. It can also be used to adjust pif€h.adjust a sharp Ti and/or Si note using half
holing, try this fingeringALTERNATEINGERINGT the Ti and/or Si are way off, try this alternate
fingering instead of the traditional fingering for and Si shown at the top of this pag® play

Ti or Si on a fivhole, 3note ocarina, keep the thumb hole covered.

Page45



Earthschooling

The BEarth Institute, Inc.

RECORDERNGERIGS

-t ’
A -J\.
SA SRR

p—
A

i

e,

o

1

141131

=

“Flig

Page46



