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ABSTRACT

A primary science program was developed over a 2-year
period at a Montessori school. The program is intended to encourage
creative but logical thought and active participation by the child in
learning "hows™ and “"whys.®™ It teaches the mathematical operations
(neasurement and comparative notation) necessary to know what to do
with scien’.fic information acquired in later study. The program
consists of a series of problems (getting a stick the same length as
a line on the chalkboard, making charts, etc.) the students discuss
and experiment with. Shelf material and games are provided for the
children to use anytime during the day. The children with whom the
program was developed were relatively bright students of kindergarten
age. The program is judged to be more suitable in most instances for
first grade. Appendix I provides games and charts, and Appendix IX
shelf material and graphs. A bibiiography of children®*s bhooks is also
given. (KM)
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2, zotive norticivaticn by ile chiild in leuzrnine the "hewe"
/ - - o
o)

ard the "whys" within ihe rroposed unit

Scionece shovld be tought in ihe rrivary cradec net because
Science rrovides @ necesstry cterahouse of factual d~ta; Tout
beciuse it wrovides 2 singular area of study which can validly
"Tteach" creztive thirking.
"Science is one of ihe few dicirlines whose
,

vweulth of vhercmeron is open to dirnrct

observation, manipulations and to the

o

preration of Voth intuitive and rigorous
legic" (Kuslan and Stone. Teaching Science To

Children. p. 16C)

Creativa thought in Ly esiimation is a vitul component of any
endsavor, intellectual or other. It is also a fundamentzl clue
to the development of self-cosfidence and 2o rositive self-image;
both of which are prerequisites for a receptive mind. By
allowing students to "ac® out their mind" as well as treir ego,
irterest doubles and ckildren become confident in their own
abilities. Being allowed o think and to do is an indirect
signal of respect. This in tumrn effectuates a positive learning
situation which rakeg "learning" and "knowing" fun. Contrast
this with ike stultifying inactivity of rote-learring under a

competent model who is contirually a source of intimidation.

If a ¢111d 1s.t0 be able to understand, interpret and gener lize
e "bous" and the "whys" of sciences then ihe curriculur must

e inte acccunt the intellectual abilities of the age group.,

I don't meun irdaviduzal diflerences; but the <ctual develormentzl
level of tie brain. In the kindergarten-first grade grouping

the storchouse of information, the frame of reference and most
irportantly, the ability of the brain to manipulate data is

slim and still inchoate. lowever, this initial irtellectual

developmert is marked by highly receptive and acquisitive strength.
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ey are learning, Theyr rand 2 multiiteis o7
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these cercerts wiach ars i1nisndedto be lesrned. Inform iion 4hat

1c givor out Jor mermorizaticn does no harm; scre of it avertually

Tinds an arplicadion. However, the grecter bennfii in tryine to

tewcn effectively is to build ycur curriculum on cbjacts that
esert it. Then aliow the children the freedor to exvlore,

handle and irvestigate tle material that actualizes the abstract

ide&s which you would havs their mi ¢ assimilate. .

1 have statad vhat I thirk the underlying roals of scierce in

e

the elerentary grades shouli be. lLiow, wry choose a theme of
linecr mecsure, charts and clementary graph notation, if these point

to math not science? Ly ansver to this is %that measursment

(ruzntification) and comparative notatior is the langucge of

science. hathemintizal opearations are the means by which trat

language s made effective. In the scme way that a child rust ‘

firet learn how to read before he can read for inforration, a i

child will know more what to do with scientific irtormotion if i
|

he '.as already a foundation for knowirg vhat can be done with

it <nd how to go about deing it. |

Ar.. then, vhy limit cneself %o just linear measurenent, charts
and records with some basic science apnlication? The rost

| irportant reason is trat 2 teacher needs to challenges but not
tur ess the mentzl level of the children with whom she is
dealirg. The greatest eftort is exteaded to ihe maths and

recorcing of data. The scientiTic applicaticn follows eusily.

IT one attemrts to aprroach "measurement" in a creative,
invecvigative manner and allow the full benefit of zetive

jl participation, it must be realized that more time, much more
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povrrs of reasonings. A child who has been enccuraged tc trirk
to reasen and tc rely on his abilities has conquernd the greater
rart of that which is educztion.

"One should never cram young minds with facts,

nares and formuluze. To know ther you have ro

need of university courses, you can find them

in books. Bducation checuld only be used to

teach young people to thirk and to give them

this training which no textbooxs can replace, "

(Einstein, Albort (in Albert Rinstein

by Hilaire Cuny). p.147)

3ibliogranhy:
Kuslan and Stone. Teachins Children Science: an Incuiry inprocch.

T,
]

iadsworth Publishang Co: Belmont, California. 196€.

(ve

Cuny, Hilaire. albert Tinstein, The lan ard Iis Theories.

Fawcett Tublicatinns: Greenwich, Conn. 195C
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Tomomre shrortiiet follovis wac drvelornd over ¢ diemanr ravicd

ir o lentescori schocl. M ciildrer who tavyi.t me hew ard
, TRt thar coculd lanr wera ralativaly brirht studerte of

Zindercarier aga.  lany of them attrnded scheol full dory ora

e@ TITAVIOUS ontescori training. By the sntond cepaciar e
cuzldren wvere able to read and write with unarretanding, were
very wnll cleng in all vhases of maths ard hed rut to memory

G.l1p counting by "2s", "53" ang "I(s". In genaral they wvare

Vory eager to learn and quite well aw.re of the world arcurd them.
his sheulc be kept in mind in reading over tre curriculurn,

since 1t may scem in mnlaces to overestirate the nbilities of

the kirdergarten age. In rost instances it would be more

suitable for Tirst grade.

Since =z llontessori school is ungraced, the greun doing
"measuremesnts” numbered ten at tie most, which provided the
ideal circumstance forzlloving each child's iadividuality to be
known.

& ST

recicl time, but nct everyday, wae set aside tc de "meccuranents;
rovever, tle children covld work anyitime duriis the duy con
] 14 J

sneld material w.d games. Lo spacific time linits vere sni.

after & diecrssicn, rerhans sone children werked for twenty

-~

wirvésg on rregeets, viile twe ray hove srent an ~ntire oclterrocn.

Tree to work on aarelated activitiess These ideas were

oL

1, alt.cvgn 3% is not errhusizel 1 tia rapen ic fellevw, 1vterever

|
oeciole,nol the children to guecs or "hymothisize' what tie |
cagver will beo Trhis fvez o Qecided serce of invelvensnt and

e av 2 - .- - N A 22 .. N 1 - ~ e
Toruane LLvila v iz finding out ile real Tosult.

: ‘ - - - 3 -~ o ., . SR % N P . ~
2, atiemrt to get o nere through UnaArstanding by vanyings the
. ¥ . . . R
cireuisioncas vith a "What do Jew VRisk wer 10 N qyean Iy L)

N

~ leex like 1f vou use tlas insie-d of that?y ¢l .

~ 3 5 ~
Cazn yeu tisrk of arother Wiy ote do 3t7M) A get grveral &reuns
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oL T Oy TRC0200 1 TIses Wl ah aecties oLl enn telve, 1ag
Lite Children con better understord and ini-rrret tie rrooleonmg
€T LI 0LT TeAT STCUD.
3 Ty to keer from westi i e ansuers (xghd or 2rc“57
wat Loenild gives. I Le Lus given 4 corroact areuaw g Nig!
ractite 1ty you are indirnctly taking tle credat Tcr 1'%t ke hos

ciges undernane sell ecteen. If crildren are irterncted, tinr
will be listening and 1f tle- are listering, tin- vwvill hove

“

Le.rd what 2 peer has said without naving it rerected. Thny
will 2lsc be more vwilling tc discuse nnd cens sauanvly cicw nmore
ov r2ll interect 17 tlare is rot & dominecering "krow it all" in

ti.e "erewd'. ..Uy the tnachar.

-

4, lat~ricls rmust be orginized ard rany tlings made b thn tenchor.
cee gomes a:rd shel” roterial) Tris tokes tine bul Jitile exrercse,
Tre crildren will Tird mony tiings in the clacsrocr which con

b~ us~d Tor measuring davicas, dowever, a large store ¢f "things"

shovld be availadle e.gy beacs, blecis, tiles, siick lengtls,

string, wire, bottle cane, toothpicits, pansrclips, pluz tho things
trat the children name. You will srecifically need: sissors for

[}

11, clay, cclorad tare, tack board, many colors of censtruction
\

naper, wnd diflerent sizes of scuared naver (1 ineh ard - inck).
The cnly recerreaded rur cesare arvroximately one hundred each
of tiree colors ol unifix beads. Thrse are tvo cm square, vlastic

irterlocking cubes. (since tle exrense is somewhat great, you
could manage with {ifty of ihree colors)
available from: Resporsive "mvironments Corp.
2(C Sylvarn Avonue
inglevood Cliffs, Kow Jersey, (7632
Price: 1CC cubes @ §4.(¢(
p -
Lo Daigrer ond Comvany
159 W. Kinzie OUtreel
Chicugo, Illincis 661« ~
Price: 1(( cubes & U5.5

9
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Jos (6;11: "It's thn sare hoichte——=Are you sure Juct oy

lecking?——<Yes cu can't ;o0 wrong.---Can you tell with yeur
8 3 J J

hands?—-=lo, you'd have to rut it threre(bvoth on the sare table,

2/

O e

---Can you measure? Eave you bnen shown now?---Yes, but I ornly

xrov how %o measure myself: Jou rut a ruler un here (roinis io

his head , you make it go all ths vay dowm and then veou looke e
y L LN

and can't you measure the tower with this stickT—-lo."

Piaget, Jean. The Child's Concertion of
get,

Gecmetry. New York:Basic Bocks, 196C.
Pe 426

(the adove is the reaction of a child who has attempted to

duplicate the height of a block tower built by the examiner)
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<00 teachor vwall coxininly hivs te make adur trents Tceordirg

oi~ cenarll vrocedurs 13l ™ & stated below.

te tie erovr of childrer widl vhem she ig VOTKIN{.  ADeva nll
gse in 2ll caces should be to clarify and to wer: viih

(o]
the rrovlerms argd sugrestions cffarad by a particulur clace

A oot e
l Aalthough the ovtline beloy and in the text seems ratlap
f reretit.ous, the reason is that in all too mnny cuses, children

LTe expected to undorsitand and 4o krnow aftar beirg given only
or¢ or {wo examnles. Anyone who hag —- 1% Tollowed un that

is actually being laarned by the crildren in such surerficial

PTolTrams (inds that very little has Teslly been internalized.

le To rxecnant o rredler
2. T¢ nmexe o Judgr it wrd tc takn ~ctien
3« T¢ check tre accurncy of tre action agrinst the rroolen

4+ Yo diccuss the reculis of the “"collective action"...each chald

Teassescing hils own original Judgment.
« To rereat a siniliar wotiveity

« Yo orgonize dzta
. -ndividucl exercis~s, games ard v.riaticr Tourd in app~ndix~g
I ang 1I
¢. a-wlicction (this noy be irceluded ir the irdividual ax~Tecices,
ir. recoriing date or how 1t interratos witl furtiar ~rcblersg.
Se Picture beokxs, s%ery nocks und re dirg matter, Tcurd in arvendix

c
i1l shorld bs cvailadle a2t 211 tinesy some beoks are rarticulaxls

. . . ) - s\ “ - ,.
xrelevant to certairn ccti/ities. (See OUTLIY7 Tr e can on Toad,

in rert, to the children.

bk
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Pa0Blems as such are meant te e

an tetivity for onre dny. A FI(Zler Rl
5y 52, 5b; would be inclusive of cne
oxodler (or one day's activity . Aftep
iritiating shelf activiting, suzll &Touy
@ciivities and games; it will Do up to the
veacnor to judge the progressien oing
conceniration sran of ithe childran wro
aTe working at irdividual zcitiviies. She
1111 make tle decision as to vhetler {0
call for a discustion or introduce 2 new

- PRCBlem to the group as a vhole.
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cifferent lines,——59
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science ideas tc be used as
saelf materials)

€. Leasuring lines tc form

a chart—-27 €. Grarh gare 1--43

hY 3 A e D
9. Making 2 chart--28 9. Grash eame 244
1C. Shoct and Chart--45

11. Race ard leasure—47

12. Race and heasurs variation
with detogrern—40

1C. Developing a Standard——3C

11, Develoring a Standard,2--31
THZORY OF TUE STANDARD—49
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ror ilere on jieagurerenis, Ckaris and Craphs are all done Witk

tke Stand;

13. Car Racing=--5(C
2’ Intrcduce Find, Xaiser
b, Introduce Find, Kaiser, dirky
¢, Introduce Find, Xaiser, dinky
redor

15. Find,

16, X:rd,

17. Eund,
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‘n

e
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» L.ng==63
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62
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Shortcut--ob6
\
;
. 14. Cbstacln ..easure: ckart
>tion -—65
&
the Stendard Keasure
ser 15. Find, Kaiser worksheets—-69

3enedick. FHow iuch For lany

Adler. Giant Goclden Ecck cf
Nathematics

16. Xind, Kaiser, dinky
worksheetse=T(

Epstein. First Book of lhe.curement

17. F:ndy Kaiser, dinky, meder

werksheets—T1 liogben. The Wonderrful World of
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Luce. How Much How Far lov Many

Asimov. The Realm of Mecasure
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18.

19,
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21.

24,

25.
26.

27.
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PROJ®CT: Making a standard
tare meature~-72

Lapping in Fihds--73
Yagnet strength--75

Mecsuring the perivhnry
ef leaves—-T6

heasuring Shellis—77

The Measurerents of a
Stem--T8

The Diameter of a Balloon
versus temperature--8(

leasuring Shadows——82
Height versus Distance——63

The Case of the Vanishing
32> of Soap--85

Low luch Water Boils
Avay?-~86
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Barr. lore Reasearch Ideas fcr
Y8ung Scientists.,
"Does a Rubber Band
Stretch Tvenly?" pp. 149-15C
(An exrerirent and grarh
of length versus weight)
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tio solutien to wiidiel lins 1in a mathods To 2rrive 2t

o mothod requiras analyitical trourht. Siree the raind
or & c.11d hes not ret dedrvced & s/stom of rticral
nctionsy, it remzinrs to initiate situntions which

attenpt to activate the rudirernts cf legice  The teccher

@]

sevlid allew each child tc cenfront tie F.081Arm

unzid~d by sugrested solvtions. A tsacher's helr in thig
situation merely stultifies the mind in nersual of its

own funciion. Whe absency or precense of 2 crild's
rethed (by 2 ckild's standard) will determine thn

basis ¢f th» discussion and form a begirning to tre
ccnsiderations and variaticns centingent to the linecr

rropegetion of a line.

The essantial peint is to invelve each chzld irdivideally
and by his cvrn device in the initial “Ciicn - getting the

stick. Ir this way »~ack child has 2 vesiad ~w- PoTsonal

adl

)

irtarest in the activaty and its rasulis. 17 learning
is to be authentic, ther it must be derived Trom tl.e

irect arrlicatior and corcerned parisicinaticr of the

‘e DiScussion which will follow ile activity wall
rovide a cofmitive "pool" of ti~ abiliiies ToNC.
ha {teaciar shovld refrain Trer maleing value jude men's.

e pesiticn ig that of & listener and irt-rregator, in

(o)

general a directeor of ths af airs, channalang idras to

o

otal grev-

ct

a constructive end and ercovrigi ng
arvicipation.  The vercertualesyccncertucl abilidies
of tkis age child huave been tutern - tc censideratieon in
vhe outline of the activities. Thorelo- ey during the
re teacher should concern nersels s ith

dovelening anslyticul ard logical thougat, ratie~r than
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naed
Tircu

-4

-
Wi Ll

-
v..2
D

xnsorted ws the reed arise. 1,04 1% ic

in 1tself.

U4 Tl

[¢]
£
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2
Q
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w
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EYE
O
jo]
&
3
o,
b
s
2
~
Q
ct
b
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Ve
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cf the1r ve

parert 1o all trat in meaturing or cenr

this instorce AB, thai the irnstrument used
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as cn the boord (Maierizls: long strirs of parer or

—

e discussicn wall undovbdtedly ceninr obevd bew serme of

LREE T ~

vihwe children vere able te come un with o corrrct ard cuite

nearly accuraie length. (2e: 1@ in the imredinte circurstonce,

reny will hove used the line on the chalkbonrd

oS a fuide
while they cut their strin directly beside the linm A 6
a sense thoy are using the "Kings standard" us theirp gaugee
having ro duplicated rerlica of their o'n.. In the diccussien,
tiho crhildrar should be led to realize that tia length €

tiing can bYe and for the most rart is indeverdent of that

Ring.

-

<t
2

The child “as row in his rpossession a string tre length of
AB (the hypothetical st~nda ard,. This in itself remresents
£eugce or calculator. The rossession of the siring govge

~rovides 2 nmeans of "iransporting' the consiancy of an

(¥R

8 Ls€ey he NOow could &0 anywhers and obtain any number

thinge which would be the length of AB, Try above all o

£2% tre children to arrive at these ideas by oral exXpression, ~.ge

"Lary, can you prove that your string is the sare length
as AbY"

"Yes." she does so.

"Would you be able to go to the store and &>t a2 ridbbon the

same lengtr as AB?Y

MHnom, I odon't kniow?"

"What is the probler? Is it that you would not be abvle to
remenber the length of AB after you Got to the store?"

"Chy I know! I could just icke the string with me to remember."

(Whether the child says "yes" or "ne", have hir exmlain himself.

in this vay you can be sure that he und-m vands vhat yeu

< ppoted

-t

reant or that you hsve not misintervreted rire It is best
b

never to announce that a child is "wrong"; stay with the vositive.

.
.
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I O R A N T i1 cercicieccy
\ LU A Lo T1ra /2 Tery Serany LN DY o PR S R, Tsvn 1," 1on
e -—a a2 Wt 2 L1N0 \(‘O,, [(C2 Rl e)] N [Cans A v e s 0 LA Cn
- <+ - " <3 ot
<0 N0 sone Laneens

c 25 the game?
(any rumber of childéren will want to recneck. test ond
verily with their owr strirng;

PRC3. 2 b: Tho rned “or kaons :ne drtact (s avangs tangible aviderce

of & cuantity (at tlis time in liev of symboliic rotation
Cefiey "4"Be ns 1o NS, 1n order to reconsimict an :ccurnte

izmage of that which will be no lernger i sipht.

orerrow, the line will ro longer v~ on tre Dozrd, how

will I remenbver how lorg it wase...how will Jou remardert"

PHRC3. 3: To rcconsiruct line AB, check and vorify the line frorm

lre evidence decided upor vesterday.

PRACB. 2 a: Trom tre reconstructed line A3 on tun challtooard, ask
tne childrer again o €0 ouiside and find & stick that is
t s'.me lengih as tihe line. Perhars you will havae to

izitizte a short discussion vefora the activity, Try te
encevrage os many different meihods cs rossible. T
bj new will realize that a mnermonic device 215 a recessity.,

They will think of inrurerable ways and mecttew de net

-~

. sti1l> any x1dea (it nay be bettar thar ou think’; futherrors,
seli-cor.fidence in dezling with a problem will fes ster
interest and involverment in the activity and in neking

further juég - mis.

FR03. 3 b: I'rimitive bar line chart, done with tie aciual rmaterial,

Trevare a long narrow

clay buse avrroxe " thick

or & wniece »f art scord.

H¥ith an imvlenant, gouge

2 very shaliow groove

the length, with cross

scrutches to keep equall/

spucing.




bocome idea of "method", rscormizad in wrevievs roolenm,
the ehildr n will roturn with sticke. Suricucly arougl,

hey will be more dedicated irn their efforts this tama, 5o
cllew ample time fer ther to rerfact ile accuracy of iieir
1cxs. The Teachar need rot interfer evcont o 1nt~rrecate,
answar vuesiicns or rarkans assist in a nanual way. As e2ch
ciild ecorclu:s, that his stick is the rrorar length, he
gticks 1t in« 1.e clay bace, initialirg with a toothnpick,

Drrprte all previous discussions: it will nrobadly lock

like this...if it is parfect] vou sre ridhahly telping foam:ch.

2 \\

Y A

'“Mo -XSL. dc lis
-

—
S — S

/ /

DIS.: discuss"grapr " first; what does it show? Ylicit every
rossible thought fror all children; this will lead tc the
errors in accuracy (Dan't peint out their errors, but if
they are rot perceived you then ask leading cuestions.) Zssential
to this type of learning situatica is that thr chiluren do
the trinking and th-t lhey are kevt actively involved in dee

veloping theiT o'n princinles from their own point of view.

In the discussion of what the graph shows them, the basic
precondition will have been roticed by children: all

“"lines" stould stard rorpendicular tc a level bage line.

( Tze ideas will ve determined in their own words and should

be jotted dowr for further referqnce.)

.
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corciructiicn ponar on vwhich lines of vimichng

lergsis Lave beern drai.s 20 not shew tee rreat = viriation

1ve aral ehild o
imote ““--~\~
th.

Sy 4t . n -
“vovie lide lonpcihs,

O

vroblen in Geldilceks and h_____J
T

throe Brars: too hot,

too cold , just right.

(or %00 long , tco short,

. N .
Jvst right,; Going around to

each child, he varifies his

string length wit: that on his raper: il he is not "just

right", Goldilocks (teacher, students) say "Goldilooks says
too lorgd' {or whatoever It will be found th.t "Goldilocks"
is an inoffensive critic with whom it is more fun to
co-orerate. FEach card and string having been checked, the
Yeacher collects all strings ard wuts ther in a box c¢r "heap", and
Eixes the oapers on the floor.
Game: Fun's turn:'seacher nicks a strins and rolds the length
un...lun must determine which line the string
rmatches...once he has decided he can matck the
siring to the line, "Goldilocks says "just rigni", theu
Mun gots to keen the string. Goldilocks says "co
snort or too long " and the string goes back into
ihe box. The "winner" of course is the child with the

most strings.

——— - s 4 - - ———— e * =~ B T —

The activaties irvolved in making cemrarisors, measurin~
and recording serve the vurrose ol learning by marirulation.
Lopefully itie ~Y11& i1l find thesa activities arrlicable
to 2 scientific procedure. He is too youngs to ¢ to :uch
more tnan obseive scierce but if Le learns how to tomvars

and observs guatitatively he is mertally capable of dealing




LY R R T D T SR
VERL U DA T A . ooLroruelL Yo
o Ternangt ef sone acrem~ts nnl tha
-t erd-or of dafficulzy, 221 of
oo lenvrarg or cry resl, nr ovwewnad
takn ~1lhen Hovever 4ivoisrh the
idews and the stimvintion oF irieregi,
! crildren this age ar~ canable ¢f benefiting frem tre “sarge"
. of kit they wre Joinge The "ine orgruity" level witrir ine
diflerent activities, and how for thev wra rursu~d chould
{ previde o sran great erou-h to interest a sim ilarly vast range
oY abilitiss within a group of children of the sare apprroximate
- ;

$ 7

3, tne curldren :

technicue of measuring and ecord

11 ve aprprroachi

The first area is leorning tc learn.

2, ties childrer. are learning %c dezl with a, a corcrete 5, linear
. “ N\ . o <
and gecemetric forms, b, an absiracticen or nurber, ¢, the

ng tiheir findirgs.

ng vwhat one gen»srally corceives

of as wcience (ratural ang ~hysiczl) for ro oiher inharent rrason
tran that of measuring a quality or digcovering sore lineor or
geometric possibilitiec.
So Tir the vory basic rudirerts of arvroach have Doen inircduced
We luriher cencepts are needed: a Torm of synbolic rel~merce i.e.
\
vhen one says'"tuo inches" instead of al ways norer~tely rerresenting
iv: ard seccndly, the necescity of develoring 2 siandnrd of
meacure.  at this time both o1 ithese ideus will wrd she: 1@ be
Zent sonewhat ot bay. The children will arrive ot 2 reoirt
wnere the device or idra of them will bYecome obvicus in their
anplication; hence, more meaningful. This is 2 naturzl secuence.
arrivel ot & standzrd of rmeasurerent fron the vranitives to the
tize of modern man (537 BOCKS for Histery: has always been
1
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POYGH ECPRID D TSRS N G I & AN MO UedTr, Cet Y b L ene

S COLASINICn o LnelnnT ol ndand if ocenron arn Uhlrals g

Lo SWrtre DU B onl s biasn b 4 A vAUCTLont G o bLanal
eovalerit, o Lo Lubililen 0. scienes < 2t uniferm sycter

ol mrtrolerr i euw niiTieilon wens riilons hrooceme Lo tia fare
T¢ 2noindlsrensidle facality 1o thre WOXK1ng sc.artizt,

a1 tis roint intrciuce GilS (Arrerdix I, 7L 1ADT.IMIS
(Arrenlix 11, 2llcw childrer tia venalit of thunmbirg throuch
sere ol tL- hooks (533: CORTLATID CUPLIN T listed in the

313LICGRATEY Tor the cnildrerns lidrory. Read to then some

pertinent seieciions.

Since 211 of the c.ldrer will not be “ble to rrad sulficiently
vell, it may ve necessary to "demonstrate! the rrccedure of a
gire or exercise. It will b most beaneficizl for the tecchor to
lec individuals, or snzall vartner crours into variations of

WALt b.ey are doing. Ask then questviong obcut tleir work and hel
N C D

S

them with recording. Introduce row FACBlems tc £ill a vac cney,
lu ir. interest or need. The teacher should irclude additional

11 ti

PAl3lers of ner cwn as trey arice from working +ith he
“ticular group ofchildren. A call for a discusgicrn with 2

small grour or for tre grour as a whole will fcollov “rom ihe

dictates of ne-d, the comron sense and ingenuity of the teacher.

Jo rct int-arfere with ire childr-nk werk es spocially if they apn

ol wviether you think the;, 2ve on the

s
wreng vracke  If tie child is irvelved ir his seriz, Ze w1ll soon

-
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e
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D
ct
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\b
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ct
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3
D
foi
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H

-3

o]
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s

I

£,

—

=

®

s

[

[
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tan cemn

Yo yeve Cn tne othrer hard, it may well be that Jou Lave rot

really obrerved his reilod which may b2 rors creative and of

battar use to the child +hanp your suggasticns  Leave rleniy of
time Tor tlem to arrive at sche tyre of solution or "leam ning"s

it can never be assumed trot having done scrething once, tha

ct

it is krnown.
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3 .. “ CUac L sLie 0T U - Mt locl. longer or move omen
. U R (’1‘1 X abeut symt~ls: how thoy loek, 2.t ey oot ona foz.)
Sxpledn uihan this eymbol is usn~d, the lengthc of itz gidnc oz ra-rogarnt-
atave, d.co. 1l littleot fin (ces osn o dlac L. A
A
/\
nd Vie broceot Viing focs on 1Lis crle.

S1N VLU 2t does net mattor whetl s Ll ool Lo ¢

> ook aluays vut the piienr thing or runmder o.. cu e D1

-~ . - - . - . LA )
2@ e axtilact thing o rumber on the snzll side.

~ M 1. e . ~e e, ~
sal3de 4o Dot Ve lisncoorn Lla elalliVe o0 i 4 viedl cicu
il eone is lenger than ihe other:

A

afll & ¢.onld to vut o ogigm > or < uetle~n tre tiwe lines
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clild does
X

E

i
]

B it et tite o2} S ot e Bt o SaPL S N g Bs e e B0 2kt A e oo sy 20

46 { Xy >EF

“hern crhild can tnke one ard rut signs in tre prop-r

t.en urits @ siotement below. Bacouragre euch cirld %
creenar arrangensnt for his statement which wouléd s
{Xcte: tre rermairing vmavners can ve clivved togeiher
cuv as shell materizl, along with the other <
ST 3 SHTOLY LADIRILL . )

TLACH s
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otler means. )

c.in cenviete

MRS S IR ~ -
GLVILCUT eracs

£
or tley may sugces

t a
tors thit rerrosent tne lin~s? (T

Herk srith

-

co poavu~en tre three

<D

crildren

2t i lines vere stonding ur stroieht th~y cculd
(A by h

. -

vith string cr come

e sugoesticns given, sc thzs t ey

B > XY (FE

agk for other woys

to find an answer. Test each sugiesiion against tle oriminal

on tie boord.

afaln have o

stack of pavers;

each v.tn three linrs randonrly

drawn and room below to write the statenment:

(%

b

304 4 me \
hese too can be placed out as SESLF MATTRIAL)
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T ,.7: ROREEN PRSI
STy 2 Lawe A on Loros vmoamen or flad chlizho T i e
we 'Low U L want to wriie deown lenge th~ lane 3¢ what 211
LR t()’:, 1"
DIS: Beolicat ar manys vlavsile 1deus from iia cr2lir-n ar rocerible,
IV omury oo tiov you will have to oSt what dillerort vays trey

o>

car. tlink of to measure...once brgu un, tro childr-n 111

ct
4
%I
(o]
vy
o
b
>
i
]
3
H
b
ps
TJ
'.l

i OmS (un;tsf to use: e.r., orans,
vaperclivs, rocks, thumbteps, raisine ete. (Fote:
hoereoftor any unit of mensure nay be fiven o syrbel, ~.n,

2

H )
Q. ow, if ycu have two lines AB and XY dravw on rurar or
] v H

. A - \ .
tt (tho thhnbton°‘: 2tn (two voothonicks,; rk (rOCAS/ T (ralslns))

halkb0u¢d we can see that 43 ig lenger tharn X7, Zud
}\ [ if I want $o -

T
each is, wa will have 4c uge 2

it~ down hkow long
L=

"unit". If we use vnifiwx, how

X long is 43?7 nwe a child measure)
Fow lon™ is X7? {hwe a child
{ measure ' Write the answers under
‘ the lines.
l DIS.: {presure) If AB is seven
5 7 unifix and XY is five un:fix

and I erase the lines (do, but not tke informatien. and just
say lire AB is seven unifix and lire XY 1s five unifix
without seeing tle lines, can you tell which is longer?
(a cuantity "T" is more than 5"} How d¢ you exmlain your
ansver? Any other idras? Does anyone disagree? etc.

Ther: ve car sav:

7>5 5¢<7
A8 > Xy Xy< AR

Mo wowy If AB is seven unifix (rndrav AB ard XY); lots
meisure X7 in raisins. Hov many reisins do you think it
Will measure? (kary reasures XY as 16 rmisins.

Qo tlov does it harpen that tle longer line AB is only 7

unifix while the shorier line is 16 1:.isins

-3

DIS.: (You shot ld get many valid onswers to this, withcut rusking;

however, licten to what bring scid so that you wzll
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DIS,. :

It ray ve it comatlins that sounds t¢ you incorrect
L ,

ie rozlly on accuraia argwer, the child is Zush

stvtir

1t in o different W2y or perhars o ifferent,
1 LSl. oTenv
by

2 _croative roint of via

IT you kave some lines *+o meacure AB, LI, 77y draw

nese throe line 2t variance %c each othar, and

e

Fal

do not show an reat diilerence in length.
I

A E

x— ! £

Can you tell by looking which is lorsect?

T A
nn

et do you vish to use to r~usure? Only ore rule,

1t has to bo in units; Jou car't uge sometriin:g like
string, becruse I h've to write down ihe answa-.
I children choose to use e.., raicins to macsure

all three lines, asxk then vhy thay did this, and
why they did rcti use ihree diffevent units
If they do use three differing unitis, one Tor each

line, exvlore the problem irvolveds itk ch S
lengest? How can you tell? Asking othar children

to agree or disagree with ary astaienmeris rade is good,
Cbviously tre poirt in this TRC3. 1s thav within

& given circumstance any cogent. =nd valid comparison

has to be nade agtinst the same rorre

~ra% hore: {ond if neaded coarnoin the IS,

Ae>er>x\( or A2>>w< BEF

ne diccucsion of tihe aboye qunstiorn oy involve
rore than -uct tre above., It may lead 1nto repeatin
Lootler cireumstance, allowing o child to ~veve out
~is recsonirg or & child ollering another gcei of
¢rreunmsiances wrich nave ic be vrroven ol t. Do ret
Jurm Ve haztily frem ore 2303, to anotarr; Le rure
anch Fis baern throurshly discussed. Gorveuniently,

grmes and srell axercises will allew the Yserse of
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B LN I e PR - . - PR, oy LYY
vir cullaron will be deang wila Ve oin thinte arain.  Mhers sl
3 . S I . PR (A2 ~ 1. PR R N N N
on e alfneniarny geerace  Cwnchs are Guolinnuisnhed b Lle uae

an weientilic endeaver, one 1o irvolved in C-vieering dete, hyrotihosizing,

- -~ ar e w v ‘
Axreriieniing, cronnisinge results ard

Letion Irer ancid~r wnoint of vimuw.

. a2y v - < 4 . T4l
verdlioge ol sivaveronts, calculations

neny statistics ean be comrarad in Juxtanrositicon. Relaticnships tha

ars revealed in a e
verval anoelysis.e To scientific inqui

hand code for orgunizirg irforrzilon.

vay of learring. Craris can communica

crild wants te krow and to urdergtond but many times ne does rnot "seo it'",

)

h2 does not underssand ithat there is

"a', "d", "c', since varvally they do

P - N ad NS . - . - -+ S Fal . PR P
ot dillerant tyves (e.pey tins cgainst atsiurree, of quantitztive
SRR SA N
r.

¢ cen~oon e horisenial Lxis ornd one on the verticel axice.

Lol e s 3 S ey Sy A -
<icient vay of rerresenting and visualizing data.

hart zre often undeincied

nat is, uls mind 1s unavle to interrelzte a giver. set of ideas) or

thor rove ting the same line of
anc figurec. Chariing »r cents a

riniermors,

i
ry, charts and granhs are a shori-
For clildren charts ure o ‘un

te 2rfeorration to 2 chilé. A

any imvortance atiached to ideas

riot scem to be related. A chart

enables the child to visualize or "see" in such a way trat he can

better btenefit fror the sense . the

irst Z~orn lovw te

Hy
H

re childrern nust
is tc siress the i nificunc
vertical axis will fall in naoturally.
read" a chart and what they c
resced in PRC3lems 6 and
various charits thit the children ha

their sigmificance,

'-\
O
(\
.

sircs T.(03Blem 2 the curriculum

d'
b‘

tual PROBlen of muking o cho

rurrore, childrer. in groumns can be al

rrac tre  infornation given, and s
¢f queziicne that are not answered o

tring that he is learnirng.

make a chart. The prelimirarny

|
of thn horizontol axise (Tae
) Alter this the focus is on

an "tell" you. These efforic
Trereciter, discussions of

rade will further illuminete

has ste .dily beer lea ding un

rt.)

B

- . . . s
rpra’ tlelr cloaris in writing

Wlve P00 Durther soivae the

lowed to exchange charts,
ec¢ 1T thay can think

(2

|
|
|
things thet $) e would 1




-Q> .\\ Roer und iecure Scores
5 Y for ray T, 197C
l{ Jm Thece show tlo rimb-r of times
e . .
. tnat John ard Jucii scored £
g ' i —
_ on tre board. Wa did net cerrnt
&\.
Z» o any other sccrnas,
Id ‘.
~ .,-'
-
, ‘a'A‘);“

A greur of childrer exa

adove

ST nining tre chart wunt tle answers
to the questions below givern.
How many tires alooretker uers the cars Tun?
Low many rore imes did Jehn win than Jack?
Yow many less wins did Jack have than John?
what color was Jack's car? Vhat color wag dohn's cart
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T=lief. neeced in a vay which is more directive than in
Giscussions.  She will need 4o point cut :{fersnt wuys of
v- oorenreceniition.  She right also find thoet o &iller~ri arrengement

night shou a sigmificant feature: therefere she wevld sit
with the child txyirg first 1o get him to"play" with otrer
arrengorents to find if he notices the differerce.,
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(the above shovirg the periprry of five lecllets of the

: compound leaf of a hickory treec)

The craldren will also need morual assistonce and help in

raintairing repetitive accuracy.
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2. the boxes of'"meoour stulfls

3. coenstructicrn parer

Je  varicus tyrec of mencils and nrrkers

(®:e children will work in threes or partnaers, whatev-r they
decide’ Rewind them first about the rote from PRC3 2

about tle sticks in the cleybase.

M D) ) \ . 2 .
(After tle charts have been rade; In the grour, discusc

the quality ol each ghar

v

and deterrmine fror the children

ct

"nyn LY.

Wnat rakes a pcod ghart ~icturn", The chilérern will

undeavtly talk about charts that are "mecssy", "scridbly' -rd
"hanging in air' as well as those that don't mean anything
1o anyore but tlLe person who made it. “courage children
tc make charts fron an  aptistic, intsresting voint of view;
vyrovide materials (at all times) that will s*imulate an
artistic, creative approach...this vill makxe Crarting a

"fun project” as well as a learning process.

ek {from a creative child's noint of view,

L%
Hovss

e N2
<
Z
S S

Some materials to provide:
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Colored vpencils
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Colored tape
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g\‘;{i\; ‘ l e Cut cardboard figure
Jons | : 3

arcurd

- e
k} . increments to trace
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- Different tyvrs of stickers
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FACR10: DRNTLCYING A STAULDARD

Seinct twe loaders for twe tribes. The leadere sheould tren

choose un tieir tribes o.g. Thil's tribe and ich's trine,

Takke aside c.geyThil's tribe and gecsie wit: them 2 com. on

stardard c.g.yurifax (this is kent secret fror iich's tribe).

Then draw lines of thesame len~th e+fe eight unifox , each line

cn a sevarate sheety enough for all members of Niash's tribe.

Fhil's tribe thern distributes papars to all merters of hich's

tribe and iells them that they are to measure their lines,

hich's tribe will urdoubtedly measure their lines individually
each using different units. Havirg done 3his Phil's tribe

puts them to the test: ’

Tribe P: "How leng , Far?"

Tribe !i: Mar says, "16 raisins"

Tribe P: '"No, not bs our standard"

Trive P: "How long, Jac?"

Tribe l.: Jac, "ten paper clips"
Tribde P: "I'o, not by our standard"
Tribe P: "How long, Fin?"

Tribe X: Fin, "eight unifex"

" Tribe P:(Xeeps tkis in mind...that Fin gct it; however, no
indication is given until all children in tribe N have
been asked"how long".)At the end, all children who by
chance had measured with unifex are asked by tribe P
to come over to %heir side. This can be done several
timet .- The "exclusiveness " of tribe P was established
in the beginning; without saying anytring, the children
get the idea that they would like to be a member in
good standing with tribe P; they assume there exists
a specific way cf gairing ent}ance but only those.
that have joined tribe P know the answer. Once the

remaining children in tribe k come to the cenclusion

that the game is unfair because they know for sure

that the only way to gain entrance is to know the
"standard" and tribe P will not tell thems .. *hon cut

the game but do no: assuage their annoyanoe, this is

the way to heighten the concept which you ars trying
to put acrose
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DiS.: What was ile game about?

Why did only some children &~t to join teanm P

Do you think tribe P has 2 rirht to cccent intc the tribe
only those people who use theirstandard? dhy*

Do you think it is fair to have a standard? Why?

Is a standard useful?

Do you think if someone has a standard, that he should
exrlair what it is and how it works to everybody
else?

( Keep asking questions, depending on what ideas and

questions the children raise, until the subject is
exhausteds )

PROB. 11: (should be done the following day, or soon aftaer)
Divide children into two countries as ir PROB.1C, by

choosing up sides. Draw on chalkboard a similar represen<

tation of what they will be given, presenting the situat.on

problem and how they are to try and solve it.
m Bach child in each country
will be given a siver wran-

ped candy; this is egymbolic
o1 their nations wealth and
riches. If their nation

X is the one that is invaded ,

\J

they must give their wealth

and riches to the invaders.

- Zachmation" will be given
€A//al“jé’ , a may of their country. %ach
country has an exrress
highway, marked on the mape All citizens live in a town, which
is marked on tre map, and .-hich is locatesd at thre end of the
highvay. ‘The citizens of country "Zim" and ccaintry "Axe" both
decide to invade the other at the same time, it just so happens
that tuaere are no tactical maneuvers involved, The conquerors
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%11l simply be the nation whe has tre shorteet highvay to trarel.
how we only want to determine which nation has the ghortest
highways that is all; then we will krow who are the conquerors
and who will then get the riches of the other nation. ask

if there are questions?

“ach child is given his candy to save. Bach nation is given'its
tap; all childrer skould see botr maps .but not the unit that

will be used. - Pach nation is given tre map of its country
nargked with the town and the highway. T¥ach nation is Liven

the unmit of measure that they are to use e.g. the nation with

the shortest highway is given the short~st unit; the nation
with the longest highway will be given the lonfest unit. Have

the maps ard units prepared so that you are sure that the
shortest highway measures € &ey tventy-one urifex; but thre longest

highway measures only €+8¢y twelve Dbobbypins.

Hopefully there will ensue a cenfusion, bickering and refusal
tc give away candy since the children having seen tF. wlP8s,
have made a previous visual Judgment. Then when the unit
figures are given and the "short" highway attempts to take the
candy from the "long" highwayy they will object and call for

some type of remeasure. At this poivt call for a discussion.
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Why the arpumant?

what cculd be done to solve the arguror.t?

what shall we use?

Do all agree?

What if one nation -ttemvis to say th t they have lass
units in their highway than they r~ally haveee.just
because they want to be thre conquerorsd

(note: In this connection it would be appropriate to read selections

fron.any of the following books which give accounts of
how and why standard measures develsped in tribes and
emong nations...their pcroblems, ar; ents etce.

Benedick. low luch Hoy Nans?

Adler. Giant Bolder 3Book of Mathematics.

Bpstein., The First Book of Neasurement. Chapters 1 and 2.

Eogben. The Wonderful World of Matheratics (paragraph

Rugg. Corrunities of Men. pp.-96-99, selections)
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APPENDIX I:

Games and charts

all game boards can be cut from light weight poster

board, drawn with magic markers and covered with clear

- contact paper or svrayed with a plesStic spray. For

Py

storage purposes, you will find it convenient to cut a
game board in half and seam it loosely on the back with

tvo inch tape. This will allow the board to be folded.

You will need a good supply of at least three colors
of unifix beads . )
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AT A

GUTSS LD LTALUR® (visual discrimination;

Wio to four playerrs

i

-+ . .
torials:
ISE 1Y)

1. gume board (see below)

2. a box of string lengths the same as the lengths on the pame
board. For any length on the board, there should be two or
hree strings of that length to match. This is dene so that
the children do not play by the vrocess of elimiraticn.

Game:

l. a child chooses a string. lle must guess which line it matches

2

brfore vlacing it down on the board. If it m:tchac, he kenps

the string; if not, he must return the string to the box.

The winner is the child with the most strings.

Voriztions the winner is the child who has the longest length

of string when he places ther end to end on the floor.

‘

D

lesc ard Mhgsare

Board, stage I

//
Board, stage II
(on reverse side)
7
/////////\\\\ 7~

&uess _ard Meicure.
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P00 LTI T (purrose: deternaning ihe shortact rouie...tlich

ir this caen~ is not always a gctrai b* line,,

1ith a silver wrapned "Herghey Nigg"

nN
L]
3
(o]
<t
-

L]

L[]
-l

3. units for measure (children rlaying can drcid~ on, but obvicucly

both children must use same,

Cuka:

l. rlay~rs dnterraine which line they will use as a route
2. vlayer one ruts down one unit
. player tc puts down one unit

.« ctc.
the player who reaches the "pot" first g-ts the cardy bit.

(o, NN B N V)
L]

ancther candy is then placed in pot...each play=r must choose

a'different route i.e. he cannot at the same sitting ever

use the same rcute twice.
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LIALUAT / LATCH ICTTO0  (tactile diserimination)

two to four players

bag with strins of wood of lengths
that match the lengths on the lotte

cards.

lotto cards (4} avprox. 11"x11" with

about six vertical lines on each.

!

e

e T ot

TOWT AT Lhs S D e P2

1] |

Games 1. child chooses a lotto card..

2. play 1, chilg feels in vag, 'without looking, for a wood
length which matches one on his card. If ve pulls one
that does not match , he must return it to bag (he gets
no more trys until next "round",

3. child who comnletes his card first is the winner.,

variation: as children get better, you can tighten un the.
competitive ang.e by allowing a child to "hold"
the game as long as he keeps choosing a length
which he can use.
Scoring: done as chart, will hold interest in rlaying the geme which
then has the semblance of a tournament. Chart may be "in
Lrogress”for on2 or two weeks or kevt up indefirately,

adding to i1 whenever the children play a game . (Bafore
school? )
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LTASURT/LATCH LOTXC (con't)

Scornboard bar charts: (vrecede any chart work with MRC3S. 6

and 7 Charts and the discussionc)
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GUISU L0W WY Le103K olD nATCH

TWC  oTr more rlayers

¢ne gome culler and score keeper (one child)

Fotarials
ruarlals

—
.

gare beard

2. hanging varer cliv graph apraratus (can be use for other graphs)

3. vaper clips

4. unifiy beags ( two cm interlocking cubes made of polyethylene )
see "materials"

Game

1. Game caller points to c line on the board and asks rlayer # 1
how rany unifix it will take to exactly measure the line.
Play~rr # 1 says "five" and then lays down unifix—--if he is
ccrrect the score keeper wuts up olie naper clin on nlayar's
"hook"---if wrong he does not get a point.

2. Game caller repeats with player#a’(pointing to another line,

unless the first player failed to score on the measurement of
his line, in which case the same line is used)

(Note: the score board of hanging paperclins forms an automatic

et G\
Iongth of wood with £" hooks G r Yo Aa” 2

screwed into wood at intervals,
can be tacked to wall at child's

height. : 8

Z0axd: The vertical lines are cross marked at points of five unifix

to get the idea of smaller “m Mw )}‘Wy l(&'/'ﬂ'x ary

units composing a longer F_ ' ﬂ((wrc
unit (but DO NOT tell

children that they are

rarked in this way, let
them discover. The marks
on the board are enough : T T T
of a hint.,,other than
that it sheculd become a

point of understanding

LN

relationships. ) 1
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U0 LY UTICK AL BOTASD 19 (purposo: perception of lnnﬁ-th>

\

two teams (or two players) ard scoreckeceper

haterials:

l. two sets of dowel or wood lengths the size of the track arprox.
=" (one set corsists of two each of 1" to &" length, the other
set is identical; each set is "tipped" in its color, i.e. an
orange set and a blue set)

2. Board; thirty-six inches long, with two tracks at least eight

inches apart, (
- )
! \ ,/,
i . .
‘ oy '
' | w
ﬁ
H
} N i
H \\\'1' /4
L_ - ‘4 \\‘,"/

1. team one, player one lays down a dowel .
2. team two, player one must pick out of his contziner of dowel
lengtks, one that is the exact same length as that of tean

one, withcut matching first....having put on board, if it is

nct the same, he must put back in container...however, he
now lays down another dowel length whiéh tear one, player two
must guess.

3. Team one, player two picks the dowslhe thinks will matche.s
if it does match, he still g~ts his turn to lay another stick
down for team two to guess for thair track line.

4o Winning team is the one who gets to "STOP" line exactl i.e.
g ’ ]

if they go over, that team automatically looses.

scorecard: since this is a short came, each X stands for one

B0

S
KR RN -‘e"\‘ak _4'"\\
\ \\ .'gj ‘\ -
v

N w \
'\\ .‘(' \\ o \. TN,

gare

by
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Ol ) TAAR (purpose: rractice in using nundber ~g cnlcul-tors
for length and symbolically rerresentative of length;
twvo or thr-e nlayers.

saterinls:

1. gme voard; three tracks, arrroxir-tely 45 incremenis nach.
Draw tracks on board using the unifix beads so ithat tre size
ratches and so that the indentations mark the end of each
unifix. 3Each track is a different coloir which matches the

color of the players suprlv of unifix. The tracks

are numbered consecutively from one to forty-five, wrach is
an indirect reference notation of total sums and remainderc.

Insert a "stop" sign for every fifteen spaces so that short

games can be played.

2. deck of cards; the deck can have any type of mathematical
caleulaticn providing that the children know how to do the
orperation. OCne '"vanquished" card is inserted (for the
sake of the "game"), The player who takes this card has
two choices: 1) he leaves or 2} he stays, but he must
remove all of his unifix and begin again with the odds

against hi«.

3« a supply of unifix for each player. ®Bach is the color of

a track.

1. The first nlayer takes a card which says e.g. "Go 2+5; he
then takes 2+5 {or 7) unifix and places them on the board
-++etc. (notice that the board notation, in linear rath,
vlaces him 2t 7, tharefore having seven; on the next play
he may get "CGo 4+1%, the original 7 plus 5 puts him at 12°
(s=B next page for diagrams)
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Uil 7S: Gravhs three or more tears; 1, 2, and 3

— v e s vt e —-‘j
oo
’

NS (g

- A wiervs ey

v am—

| 1213

Game: first team, first player says 6.8a"20 over one and up

seven ".

second team, first player, "go over two and up fivel.

third team, first player, "go over three and up six".

Continue in rotation...the object is whose team can color in
their entire vertical column firste..any player who rereats
scmething already filled in or gives an incorrect column

looses his turn. [fThe vertical "color ins" do not go in numerical
order, that is too easys)

(@22 teacher at first will have to be the one who colors the

place; later, 2 ckild who understands well how it works can do. )




NyoTa

L %22 Grapbo, two tenms

2. A chart (cee balow, is drawn on the board.

AN
\, . It makes no
N : difference how or

. Ve nan vhich direction
A 1/// [ “he teacher draws the
i ! inftial lines; but

' beth team lines nust
cover the same amount
of squares. The lin~s
rerresent only a guides
AN thd children are to

N namte or interpret the

' guide by saying where

! they are on the graph .

| 123 #| 56|

This time the lines have been dravo but boxes have not been

\I\)'L\}\Qb‘

colored. One line (starting at 1) is teanm one, the line starting
at five is team two, The object is to color in the boxes in

sequence, starting at the left. The winner is the tean which
gets to the righd side first. An incorrect statement is not
counted, the team locses its tern.

The teacher will at first be the one who colors in the squares,
later a child can do.

Team one, player one, "color U, ne and over .ne',

Team two, player one, "color up five over one".

Team one, player two, "color up two over two'
Team twe, player two, "color up four over two"
Team one, player three, " color up three over three".

continue in rotatioNeess
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S:(C2 4 D CEART (Instamatic chart notation as well as petiing a

tactile sense of langth associatnd with numerical
quanitity.}

one or rore players

Loterials:

1. a wooden "pin-ball" tracky aprroXirately four faet leng,
The track has a disc whick just fite the size of tle
tracke The tr.ck is numerically
scored, consecutively.)

2. score parer (use 1" squared
graph aper)

Cross Seckion .ar.d éeéu)
Shown wg ofsc 1n recesser/

Groove .4 ; 4‘7

S apy

Care: .
1. crild pulls spring stick and "fj*-n-'-g
—— ‘ ik
shoots discy if disc goes into |{. IM g \
B ' L
box 5, thkenhe colors up five . . "v;i G »d.
. * ‘) ;
vertical squares over '"trial p— g ‘ o §’§
: Uy e
one" on graph vepar. (Hre . t - gy M
&raph pap (___, - ' Ry 'ﬂ ﬁ
. . . . . PR N 4 k]
he is setting an indirect 's“ .5 i [ ;‘:'i’f 5; .
su; astive percert of '_g)fl | 1 Q
scaling for the sake of Lg3] |’ i ‘"3:5""5'1: b
A IAVEIDN R IS
a cnart-) N £ R a1
———— Y ] “"; R ‘;" A3 "" | [{
R R YL IR
okl 2{ 2] 8¢ :g.:_mps,
! [: 'l ;\"
This spring lever apparatus has PR XY
some built in mechanical properties ,‘
. 1‘ v
of motion which should be inchded in M-éﬂtki.‘ \}i
chart results e.g., obart gight trials L
dene on level...chaxt gight trials

done on slight incline...try to Wo/XVd
zaintaina sonstant in the "shoot : (‘I

force" by marking the langth to ) _f_‘// oue.

pull out vhe leve.: for each M/—ZHQSM-M“(/@)/“QJ;V "

trial (see diagram). There will Ctosc basr -3 ".".

be otrer ways in wihich to use :\"‘;‘}

for obtainin, u*her comparative . 1S f

recults; thecs will become .-_,[Eﬁshf_.af.\sp‘l:zz;aﬂﬁc__ :"' % '_ v

e

Q apparent upon using.
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$ CC AND CEART { con't)

Yariation 1: contrive a sinilar numbar~d track on flocr using

instead a child sizo shiffleboard, disc and pusher

Variation 2: same as var. 1 with two sides

(Purpose of variations is for tactile, muscular memory in

parception of length, )

Use washable magic marker to draw
the "board" on floor (A small group
effort should allow the teacher to
see hov well the children interpret
measuring in terms of
applications )

use sare chart or
variation scoring

technique.

-

children's

plastic shuffle
board equipment

available
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R.CT AL D %Sl (vurrosa: using the Oneration of addition of * -

4

numbers as an abstract concept of length; thris
is totally abstract whereus a chart has been a

concrete representation of length and measure)

two players
hatexicls:
l. game board, with two numbered race tracks being the same
color as the car to be raced.
2+ two small "matchbox" type cars

3. score cards with magic markers the color of the two cars.

Garza:
l. rlayer one puts car at start mark and gives car a shovee..

if he goes over the track (end or side) he gets No sSCOTeesee

e ISl

otherwise he gets score the number of the box in which

his car stops.
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pagn JSe
.03 4LD L7TASURY (con't)

Voriation 1. The variation consists in having a reversed nurerical
sequence track {rather than a "start® line, which can
be hinged (taped) to the original board. The hinged
part can then be elevated sligchtly for the purrose
of obtaining a more complex type of datagram.

Instead of a score sheet which tells the comparative
scores of each car at a glance, in variation l., each
child wovld keep his own datagram and then compare

his results with those of his partner,

Game: 1. elevate the part of the board marked "_" about an inch and

a half,

2. e.gey according to the datagram telow, the blue car starts
in place one on board 1; he lets his car just roll (no
pushing). T:e blue car, as the datagram show, rolls to
pince two on board 2. The second time, the blue car is

put in place two on board 1, the car rolls to place three
on board 2 etc.

yd 5
/w/ux/ﬁ“-/m[N[ -

M’,‘%

o PRI ,.~\ - Sal e
v 4;’“‘4--:" Vi g t;(l S
M-« 'TJT, .» SRt D e

_— o

)

|:-.,
]
|

QJ_—fv
A A
Uy
Iy
a1y
o
e
et
he3
R

:
nvz!b
.

-
-
e

I P

LAY

)

~
N
(7]
=
N




race 49

G... 7 07

G T LI DM (2 froup effort,

(lote: ine folloving vlan was that which wus doviged by the
i childrsn under vhose lend thais curriculur, vog outlined. The

the three items listed brlow may be substituted for sorething

N

‘ similar.
i 1. The children ware each given an unassembled voodrn cars;

‘ they teok them home, assembled them and vaintad therm to

» their own liking. The purpose was simrly a gimmick to
interest e-ch child in what was to take rlace. Tris may be

substitutedy having each child bring to school his own

vrenade model car,
2. The teacher devised a premedit:ted nlan for the "strdard"
which was 1n bese four. The units of measure were made of

stripe of wood. The longest (approximately 56" long. was

L

named a "Find". The next longest (approximately 14" was
named by the children, a "Kaiser". The next, named a
"dinky", was approximately 3%" long. The shortest, named a
"melor" was approximately three-forths inches long.

£ Kaisers = 1 Find

1 Kaiser

1 dinky

The width of the wood strips was also equal to one medor.

4 dinkies

1l

L medors

There were, and should be, rany of each unit so thot they can
be layed end to end in measuring. This may be substituted with
any base measure or simnly using a linear system already in use,
i.e. inches, feet, and yard or the metric system. The only

recuisite is that there are individual rieces for each unit ang

thaet each unit is available in ouant ty.

3+ The names "Find", "Kaiser", "dinky" and "medor" were given, by
trhis particular class of children. It is recommended that any
group of children give their own names; they will be better
remembered.

Pirst day: The teacher will explain the game as a car race, each

time only two children will race. TWach will race for three times

)

nd then the score will be added up. Then players will switch

places. She then shows them the new standard measure which everyone

will use (on the first day "Finds" and "Kaisers" only are used) .

| ERIC

Aruitoxt provided by Eic:




Al - SPALDARD (eon't’ R0 Mo v
soterinls: .4J \ﬁ—! "

. 3
ie my Finds j Py K
2. many Keoasers S(orc'ckec\'s o v iy H i 2
3. hot rod cars + ] [:? +
4. score paner 312 2 1L
o ' iofal [ 3
5. tke track tcped on the fleoor m‘z 2

(2 "start" ard a "stop" line
must be {ixed by tape on the floor.)
Use about a six fcot maximum, otherwise the children may not
be able to do the matrematics. Cars running diagonally are
considered "in" but if they go over the "stop" line the child
6eivs no score. It was found that this confinement kept the
game to a more serious activity.

Come:

lLame a scorekeeper

'ame a referee

Lame two racers (competitors)

Jach racer appeints his own "measure man" (who measuros with the Finds

and the Kaisers the distance traveled by his man's car)

The referce: sits over the "stop" line. His business is to 1" keep
oxder 2) see that no foul rlay takes place at the start or
finish point 3) he sees that there is no distortion in the line
of measure 1.e. that the "measure man" lays Kaisers in a straisrt
line from the point where the car starts to the place where it
stops.

The racers: use their own hot rod; alternating turns.

The '"measure men": measure the distance for the car of the rager

for whom they work. They also call score to the scorekeeper

(the score is always verified by the onlookers)

TlLe scorekeeper: keeps score...three runs (an"out" will count as

a run with zero for the score) constitutes a game.

(n the first day, the measurements are taken only in Finds and in

Keisers (or the longest units). (SER: SUTLF FATWRIAL Find, Kaiser
, ’

worksheets, It will ocour to the children or by suggestion that
the game is not always fair since the cars sometimes

will go farther, but not far enough for the length of




Ty

.. - s Ty \
GAi3: T 7 STA DARD {con't)

arother Kaiser (the rule b~ing that unless another Kaiger retually
fits the gar, it is not counted}. There will arice a discussion

cs te the need for an additional smaller unit of measure.

On the secend day the teachar brings in lengths which are smallers..
four end to end constitute a Kaiser, these the children named

"dinltiec". The teacher shovld explain hov thoy work and how to

totel scores. (SBE: SHTLF FATRRIAL, Find, Kaiser, dinky vorksheets ).

The children become aggressive about making room for anotrer

dinky when measuring the distance traveled by the cars. This
trickery 1s easily s¢ 'n by the opronent and also riles the referee.
Tkexrefore, on the third day the teacher brings in a smaller
increment to satisfy the need.

Cn tie third day the medor, which is one-sixteenth of a Kaiser
and one-forth of a dinky, is brought in. Again th~ teacher shows

children the equalities and how to total scores. (S®%: SHILF

EATPRIAL; Find, Kaiser, dinky, medor worksheets)

Scoresheet examples:

1—&1
-

WA
Yl hwat! |
2
3

A

n‘s"ﬁ‘L ‘;

21
AR PN S
O Fwiol-3

Bl 30 312 2] [ 3
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Gal®: T3 STAUDARD (con't)

Since learning these equalities and how to keor score is a
rracticed skill, it will be necerssary to make good us~ of the
nractice sheots (see: Shelf laterial' which should be available
in great surrly. It probably will be necessary to lengthen

the number of days necessary to learning this "stand .rd" sequence.

The work sheets should be mimgograhhed and structured accordingly.
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Gal3: bystoxy Manms (can also be used as "shelf matarial)

The children are asked to measur~ the length of their feet placed
end to end. It haprens that children this agn have a foot about
§iXx to seven inches longe...end to end the arproximation is
one Kaiser. Once the relationship is understood, explain

that it is up to them whether they want to approximate one

Kaiser with feet end to end or use the actual etandard.

First: The children are given maps and asked to look at the map
and try to ¢vess what they will find at the ende (isoe,
What thing will be in the"? box"%? )

example:

. They are to write
in "? 202" what is

! [ there, at the end

T\-——-g of the map.

o
~

b asee

Doy~

Second: One child walks off a map and draws a diagram on varer
as he goes. In thig way the map maker knows what
should go in tle box. He gives his map to another
child (one who has not been watching) who trys first
to quess by just looking at the map. Then he measures
off %o find out for sure. He then returns to his

map maker to find if he is or was right.




Cal%: Mystery Maps (con't)

Third: lystery L@ﬁ Treasure Hunt. {hote: if the children do not
know how to use a compass already, sho ther..)
(Only five children should use one map, )
The teacher (with the aid of a child) walks off a large
rather involved mystery treasure map for outside.
At the end of the routa they hide thre "treasure', pnT” aps
a bag of gold covered chocolate coins for each child.
At each turn in the map there are "?" boxes, at these
places the child would be at some significant land mark.
Ee then will place in the box the name of the landmark.
(This also represents a clue to the children, i.e,yif
they have walk>d off the number of Kaisers on the map
and they are not at a "landmark" but are somewhere near the
(perhaps.) tennis court, they realize that the tennis court

\
must be the landmark“NO'PE‘: if children cen count by '"tvos"

a''comfortable" pace or big step is approximately two Kaisers,

in vrich case it would be less tedious to walk off.
A 1) ’
Cw

'

—

. Aog
o

"R )] Ny
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Shelf material and graphs

page 55
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LWTARY LTASURILL.G BARRCISTS

(tape a label "A"
on with scotch

tape etc.)

—

dGlese jar
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7
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pare 56

Labelled linearx or
cusiform leaves in

a vase...during the
day each child makes
an estimate as to
which leaf he thinks
the longest. At the
end of the day the
leaves are laid out
by the children in
an order by length,.
A written statement

can fthen be made.

TEMENT

F<C CA=DLBKE

F -

_
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IL1W1AL DISCRILIMITORY BXTRCIS IS

I. Zlenentory Sorting Tray (introduction of signs ) and <)

3
i

ey
P

) 5! Child matches atring

'1' ?,

AT A
U A

or stick lengths to

2% ;> 4( stationary *more.than"
.‘ ’ }.) : .'.,$,' '

"iess than " gerias
— -
-y

IT. Play with signs "more than', "less than"

A. Control boar. .4 set of ;> 4( signs and sticks of same

length as control board . Child trys to repeat the same series
beneath control board.

i_?!)l<-]( >l

-\ v ——

arm————
<

[ : --
. - ./‘;\u. .

in tray.

>]>,<]<>]

B. Box with :><: 8igNBeess.BOR€  pre-tagged sticks; having

arranged the sticks and signs in a series (leave it to the

child whether he grades th-m or puts in a sgmetrical
arrangement) he then records his ansver on a piece of paver.
(after three of four children have done it; they can get
together with teacher and compare their ansyor sheats...e2 good
exercise in unscramdblin~ data and trying to rut it in orcer’

ARelr  NOTATIon

fi< <ﬂ>ﬂ<ﬁ< >P < ACECFBC CCHODLG

MALY

‘,’."'PT“
III. Lore work with.p < s1gns nt8§ ugg hi%Bni thhagetgggn
, (note one sheet can be

mimeographed paper:

cut into four strips,

stages of difficulty)

[ [
E / / exercise: child writes
IS) in ) £ signs.

./ ©
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03 FRONEREN >

SLETL0ARY D haslnLTLG LI (This exerciss checuld be rrecenad

by TRO3. § Wevs tc_l.orcure nnd the discussion. Readirgs

frer. the frllovarg would be baneficial: |

3enedicx. ilov luch Hew lany

Ian~ocrarhed paners

“pstein. The Tirst Book of Frugurement
F
/477<<$;7r
U
=/
color all

Color all & ~
Color all

9reen. ?

——

(the above paper when colored will show a color pattern,
starting from left, it will be blue, rad, blue, red,

blue, red, blue, red, blue; the one at the top and the two
at the bottom being green. )
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N T ALY? (purvose: cemnarative measurerents ¢f © me line...

reagurement of straight, curved ard angular lines)

In PAOR 7 the childrer named various units which could serve as
incraments of meacure; from this list, containers (boxes !
shonld be made. On the top of each box affix a specimen of the

ccntents along with a name tag with clear contact.papar.

€

In this way the children
shot'ld have less difficulty

reading the new words on

.
. Zoomh prchcr
tho mimeographed worksheets. —_

The work sheet should look

something like the diagram

below. Kote that the two

lines on the same paper - -

oy appear to be the same length; or to lines that ara the sime
length appear to be different in length. Secondly, the type
of unit measure of the second line is left for the child to fill
in. Thirdly, The child is always to fill in first his "guess"

before measurine for the "actuall',
g

How mony? How Mony?
Tleg. —
_C.Jmcss — LLegs -
actual = odhml—
bobly pins
vess = \ Guess =
—édm.\_—__ - OCHaol —
%ue'i? — : Quess, =
actial — . Schial-

How Moy 7 How Many?
this example purposely ¢ YOSy
has the same unit Qvess - : -
te with acal~ . Clunl ~
measurements wi PQ Qﬁ[d g mz( 28
both lines Qyess - Quess =
Yol octual -
+ Huush topc
— Quecs-
T~ \ﬁaf—ﬂﬂld
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GULNTD LCOFS PRCITCT ( this was one iden gubriting by 1 ¢ :i1Qees

and It will be found that the chilaren
ur tieir owrn gwes ard
rroi~cls Ttor tleay set irtc "measuring")
The rroject is to measure tre lengtl of the room in pumred papar
Strics that can be rade into a length of interleccked loops.
Twe crildren begin raking ihe lcop chair...aftex kawing do: ~
aoctt ten (teon because rost crildren can ceunt by tens;
ther~fcre if they are able to methedize tl eir guecs, ten gives
ther a unit of estimatej; all children make an estic~ted fuess
as to the total lengthe The names of tre childrein are listed
with their guess alongside. The prroject takes geveral days
and different children will be Working on at differrnt times.
it wculd be reasonadle to allow children to give secund and
third guesses, or of course retain thgir original estimate on

subsequent days.

Try reading an historical account of the English chain length

in rmeasuring acreage:

Benedick, How Much How Nary

ERIC

Aruitoxt provided by Eic:




(purnrose: raking a judgmer. and applyirg a skill

without being given any suggestion as to how
te do or what to use as a medium to find an

answer)

Whose shoe print is this? (available)

This is the length of which animal in the room? (not available)

This is whose hand? (available)

This is the length of which 1eaf on the sansevieria plant?

(not available)

Use Zifferent ideas devending on what is available in the
class room. Notice some of the above examples ars classed
"available" which means a child will attemnt or can Jjust guess
by trying to match. "Eot available™ means those things in the -
rcor which do not lerd themselves to this tyve of mobility.
If you wanted to do something like : "This is the length of which
window? ; a string length could be wound up and glued downj
ir. which instance the child would have to match the curled string
with another or a piece of wire, unwind and then find the

straipnt length of which window.

.

Plain white paper can be thrown avay aﬁavreplaced with a

"new pguess"
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pare 63

Ci. YOU SOLV?® TEIS BY LWASURT G? (picture on next page)

"Farmrr Lang likes to take a drink of cool water from

the brook each morning on his way to the barn. (See
figurels Since he also likes to save steps, he
figures out the best rath tc tike to reduce the
distance he must walk eich day."
(Ruchlis. The Story of Nathematics.
pp. 14(=145.

Can you figure the shortest route? Use string, tacks
and the tack board. When you think you have it,
cut your string the exact length of the path. Tape

your name to the string and put up with the others
on the bulletin board.

(The above diagram for teacher only)

744t§ c?ﬁcupqxno +or

q | Chrid rer —

t??véhlj;er
ana’ afauw

On Tckbeard

. Brook o
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4 YCU SOLVT T:IS BY KRUASUTINGZ (picture on next page)

Problem: !MMr. Black is a lawyer who conducts business in
three different cities. The figure on the next
page chous the location A, B, C of thesce cities
on the map. He wants to build a house located
in such a way as to be the s:me distance from each
City so he will be able to drive to all in tre same

amount of time." (Ruchlis. The Story of Hathematics_
pp. 13(-145.

note to the teacher: The above story will have to be read and
explained to the child if necessary. The child can use
any method he chooses; however, drawing the "map" as on
the next page on tack board and then supplying child with

{ tacks and string is one idea.
The solution below is not given to the child, it is noted

sinply for the teachers reference. The children are not

necessarily doing geometry.

A"‘- - et cue owwy  amay

Geometrically solved by drawing a circle which rasses through

cities 4, B, C ...the three routes are radi of one circle.
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[ Cal. YOU SOLVT BY RZASURING (con'tes."Mr. Black")
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0% TACSLEL O i SHCRT CUT

There is an emvty lot next to Sandy's house. The lot has a
sidewalk on two sides. The length of the sidewalk is twelve
giant sieps long (represent one giant step with one toothpick)
and nine giant steps wide. When Sandy comes home from school,
he cuts .cross the lot diagonally. How much distnce does he
swve? (note to the teacher: this has to do with the rules of
right triangles set forth by Pythagoras; however it is not
recessary to understand the rule or even know it to work out
the answer) Find out how many giant stens (toothpicks} it
would take Sandy to use the. sidewalk; then find out how many
giant steps to walk diagonally...then find how much shorter

it is to cut across. Post your answer on the bulletin, bozrd.

(note: draw iiagram (see nezt__géﬁg} on a large piece of
paper, tie diegornal should be marked, bacause children of
this age find it difficult to sight end reproduce a straight
line. The child has only to measure with tooth picks and
do the mathemztics...pointing cut and dafining terminolofy,
discussing the rule (there arg two whole m mber combinations
for rt. angled triangles: 3, 4, 5 and 5, 12, 13 and rultiples
ofj and tryirg other similar problems is up to the abilities
of the individual child but it probably will not be significant

to any child this age even if he se~ms to understand)

%7 %/;:/ &/dw Seore o/ /%)Zemaﬁ(c
P 35 )
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CBSTACLT

Matorials:

1. Paper clirs (papcr chains or popit beadss i.e. anything flexible

2.

Obstacles:

which can also be linked together is best suited
for this)

wooden blocks or anything similar to be set on

a flat cardboard; the obstacles for any one set of e¢hart

rotation should have some interesting relationship e.g.s those

below are same in base and height.

-
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SLOLT MAYT.IAL: Fand, Kaiger worksheeot

“

(Yo be enlarged and run off on mimeo naper)

The cialdren should be nrovided with many f each increrent., In

totulingy the child

te "

1inés un 8 Xaisnars ee.then uses 2 "?indg"

rush out" the & Kaisers

3 making 2 more "Finde" ard (

] i

| 1

]

!

i\ )

{

Znd =7

/ 7

Y K
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O |0 (%
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Jota)
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SUOLY MADEAIAL: Find, Kuisoer, dinky vorkcheot

(tc be enlarged and xun off on mimno panar)
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SimLE AT TAL: Tind, Xaiser, dinky, medor vorkshonst

(to be enlargad and run off on mimeo pﬁpnrj
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LY AT TAL: Tapo measures of the standoxd  (a project.

(v
—]
. -‘~'~.‘_

Bach child will find it handy to have a tare miasure,

—
since the flexibility will vrermit him to measure T
things that have a curve. The child can bring T~
his own white grograin ribven (aprox« 56" or

one "Find" long). With the help of the teachar

and the use of a standard "“Find", iwhich has

-

been premarked, he makes his own tape. Tape

the ribbon to table top...mark it with a red,

T

indelible pen rarker, into four Kaisers.

Canl

y Using another color to mark each Kaiser into
four dinkies. Using another color to mark

each dinky into four meders.

(it will also be necessary to
have several "Find sticks' and

several tapes marked off in just

medors ,,,and several of each
marked off in just dinkies. These
will be useful when doing grarh

notation with the "standard")

' ERIC

[ s
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xorcice:

ci"y or "find tape moeusure

2. u bazsic diagram

1ari ¢ wnite raper, sissors, coldred

rage 73

raper, paste

1. (Fote: a confortable "big step" for a child thie age 1is

approximitely two Kaisers, 2& inches; thereofore, - ctild

may walk off two "big steps" and covnt i% as ona "

Ixample: Basic

Diagram

I0F

Zo¥

' ERIC

Aruitoxt provided by Eic:

bl

©ind", or

’

£ills in basis d&iagram with

the number of "Finds".

2

3.

he checks with other to
conpare results.
once thrae or four

children have a gimilar

.understanding, they can

together begin tc do a

scaled map (sco next pare;,

he may use "little steps", couniing eack one Kaiser. Child

on lurge varer the

central place is pastnd
{own,

children cut many e.g.,
inch rectangles wiich

vwill revresent a '"Tirnd".
the rest is added, gre
diagram  other chilren may
add other things tp the

BAmE Maps
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ieroni weights; e.g..paper clir, Tin, wagher, bottle can.

3. magn2t of cifferent strengths

l. on tadle tave a start line, just in front rlace 2 veight eeg.y
& pin. olding ragnet in han?, move in cn Jhe weight until
that point when the strength of the ragn~ot storts to rull
the weight toward it. Mark the place on the table where the
end of the magnet was when the weight began to go to the magnet.
Feazsure that point to the start line (where the weight was’
in medors.

2. the chart shows different weights with same magnet...different
magnets with same weight can also be done.

(T ragnets can be given a symbol name so that they can
be 5dent§fied;)

I
Caw w3 &)

t—3 n p A t———

aﬁnénre: ol Youw
Ao boftle Cop
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JET 1 OASITETRY OF LTAV.AIGHARDING

1. lewwss from the same tree/or vlant
2. lanves fror different treas/cr plante
3+ lcis o nedors

PLOT grapn paper / or other

.
7l

X TCIsel
1. moaxce a leal rubbing...thon draw around leaves if they are
looated.

v hes

2. me-sure i'e naripher

four lezves from a
I Post Oak tree

Periphe\-y
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race 17
o "Lio
2o sovar 1 osxzos of any bivalves (s~mn~ ¢ diflerant,
2o tluin, Tlexibio~ wire
3« st.nd.va t.re me:sure or a “Mind" marked off in mr~lors.
<+ CTuared paper
- .
LN TCIrnd

1. dxr.w

cut zlorg tie rolex stick.

vira rust be wound in greove of wherl ~rd thes

:3¢ nd o1viivas, O USe WiTre...in tre coge of snai. . lells,

>

e

medpics
If”oq

% AAAecuuac(

FRVESY SpUREPPIIE G S

N
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, 7 in medors.

(vhy are mucsel

erly.
4

shells dif?nrony\\
f; cizes? Which core

—as the oldect
how old h
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3ark GRATI (P LITAVTS O A Sk
inteystlge
i, 4 branch frciz 2 bush or a small tree (make sure that the spaces
beiween the leaves increase {or differ in size lengthi to
& measuradie degree; S3IT picture next rage).
3. Squared paper.
For the bar charv below STT the picture of the branch froc a
LoCk orange bush on the next page.
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ERIC

Aruitoxt provided by Eic

SO DIALTINA O 4 BALLCCL VISsUS T

)
ty
<)
Pt
=
£l
-~y
=
-

l. Refrijerator with freezing compartment.

2. #tiloons: Tie bigger the botter———howaver, the rarh s)own
was dono using a five contg balloon, gince the fr-eze
cempartrent would not accommodate any bigger. The neasurements
vwere taken or the lengthwise in order to get the greatest nosgible
variction in diameter.

3. tring

L. Farerclips and tags for string lengths

5. 4 Pind stick marked off in medors; for measuring the string.

(blow up the balloon and take the original measurersnt; in case

at some stage the balloon pens. Tag that string "original".)

1. Zlow up tke balloon (be sure it has some give in it), mark
with o felt tipped yren around the greatest diameter (tre string
will alvays be vlaced over this line when measuring . The first

Teasursmont will be taken from the freezer. Place balloon ir,

ct
o
]
8]
H

eezing compariment and leave for about an hour. Feasure
ke diameter, without really removing the balloon from the
reezer (if you remove it will immediately enlarge}. Clip the

iring <nd rlace a tag "Creezer'.

4]

2. Tlace the balloon in tha refrigerator "proper" after an hour
taxe the r.easuremert, without removing balloo. Tag the string
refrigerator.

3« Zcu hand balloon ouiside, on a warm day in the sun, or just
in a place that is considerably warmer than ihe refrigerator.
Yeu will b- able to measure the increase in diamester qQuite

56on since the air in the balloon expands rather raridly.

=3

ag the siring "outside" or "in sun" or vnatever.

wn
L]
]

e three strings should then
oe laid «gainst a Find stick,
nzreed off in redors. Find

tre length of the diameter in

medcrs or the three sirings.

(3.00Z: the sequence in the directions : ;
adbeve i neceseary to obtain significant variations in diameter, the

reason veing, that you are originally blowing hot air into the balloon)
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i s

tie ciildren can be shown a clock {the, problavly knecv how to’

tell the hour); but they will have to be reminded tc record

the lengilh of the shadow every hour.
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HTIGHT VAERSUS DISQANCT (persvective)

I'atrrinls:

L. lotation raper and pencil

2. Mind stick measured in medors
3. kaiser stick measured in medors

4+ Graoh paper (squared paper)

Project: (Note: teacher supervision will be necessary to keep *he

4 azccuracy and the system ths same at each moves )

l. Seiect a pole oy erect one in the ground or in the room. It
should measure apyroximately 32 meccrs.

2, heasure two Kaisers away from it. Now measure the height of the
pole.

(Remember to always hold the same vcsiticn each t-me the height

e R

is measured. The best way found was to kneel, sitting on heels,
then hold the Kaiser stick (measured in medors) in left hand

with arm and back stretched as far as they will go. This position
is one that can easily be regained each time a new mencurement

is faken.

3y Close one eye and size up the height of the vole in medors. Have

a partner do the notations. 17

«. The measurerments of a pole !Qﬁ&u‘&m@m‘férs&{‘”\‘ma&“&'
(which was 32 medors) are O KaiCers : Z2 ﬂh{"t/af"‘(’
given at the right. i 2 KQI(’Q’I“( g 25/ !'HAQ('?/O)'.S

The graph obtained from 3 /‘(a:x'er,r _ 12 m

these measurements is 9/ /6’ ' LD pn

given on the next page. p— S //(L ; g

’ A teacher will need to r 67 v : g Lna,
help out with this type ' i- <N
of graph on the first L“' £ K - ____é_.__/_\/_w

fev times. //(Q-W Shte il
¢ imarked /0

™ H Medors. & ?)c)/a

S Kazer sheid taic/ s \
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‘his grarh gives the height of a 32 medor vole at distarces 1n Kaigrrse
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It should be interesting to do the same with different heights, one
1dea would be to use a child in place of the pole. Compare the
graphs to see if the sanme type of curve is a.ways apparent,

(note: this same thing could be done Just as a bar chart)




page €5

©.7 CAST OF T VANISHING BAR O SOAP

Foiosrial:

1. lLedor measuring tare

2. a hard size bar of soft soap (Dove or Ivory)
\

3. Jotation paner

4+ Scuared pavper

rroject:

l. leasure around the new bar of 502ap.

2. The child then takes home for general family use; or just for
his own baths; or it can remain at school for class use.

3. "Wery morning (or evening), tho child measures around the bar
of soap with his medor tapes and writes how big the bar of soap
is in medors next to the day. He does this until the bar is no

{ longer measurable.

4. Graph results.

(this could also be done with a chunk of ice melting in the classroom)
i ! [

Qféa—s uremn enf. 2 rouncL
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l.
2.

3« a Kaiger stick marked in medors
: <+ Record sheet
[ 5. A timer
6. Squared paper
Project:
! l. lieasure water into a container for boiling; as many medors
i deep as the vessel will hold (but leave at least an inch at
the top so that it will not boil over)
2+ lark on notation paper: 0.8+ 0O minutes—--=-3 medors
3+ Wait for water to come to a rolling boil
4o Set timer for 1C minutes (cr whatever time increment you choose
to use. )
5. When the timer goes off—measure the depth of the water with
the Kaiser stick marked in medors. Record: 6ege 1 mimutes——2¢ medors
6. Set the timer again for another 1C minutes§ when it goes off,
measure the depth of the water again and record:
eege 20 minutes~- =2 redors
Te Repeat the above instructions until yeu have enough information

- - A e, e - X
SO0 T CH WA BCILS AWAY?

(SEE GRAPH Ol NWXT PAGE)

Stove or hot vlate
ilarrow vegsel in which to boil water (the narrower tle better;
th1s exmeriment vwis done with a 44" container with an original

ater centant of 3 medors deep)

to work with:

A ecorcy ? foee

L tmumures "~ __ 3 _tmecbre
L L Pwinwfes :T.....Z.?fz._._ J:mem/zu_

| 20 sminubes — 2 _Jmedors)
20 v fec — / 7Ars |

SO prinutes — / e br




Tagee (7
LOWOLUCY UATAR BOILS AWAY? (cen't

his is the graph made from the record sheet on the provioun Dite.

ne vessel used for boiling was 4%" wide. The water boiled for

a total of 4( minutes. The depth of the water was taken evory

1C mirutes with a medor stick.
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