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Coniplete’ List of Materials for Unit 6

. (Numbers based on class size-of 30.)

total number, .o~ lessons in
required tg - _«item . which item
teach unit . . . is used

— * -~

poy - .

| 'each  “‘sets of Blocks, counters, toy-animals, etc. ) ([
30+ setgsof Minnebars o _ - 1,5.6,7,
_ — e 18,24
counters or beads of séveral colors ’ 3,4,9,10,

N R |5,|7,22,'

23 o

z

3

e

4 Ll

** sheep cut-outs: 20 large, several small o 4

flannelboard -~ - T\ 4,07

objects for flannel board A\ _ Toq 7
large blocks - . - Xi

- M N . =~

~—
-

large sheet of paper . E 19
connectors - . o R \ _ S 10
containers or *souffle cups - " _ —_— 10,20
‘sheets of plain paper ) : o0,

set of number percepnon ca‘rds : 13 .
tom-tom, drum or piano * . e

*s’éts of numeral cards ~-- 0 through 10 l9,.20,'241,
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larger set of numeral cards o0 19

sheets of 9" x 12" paper to make display cards 19,21
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*clear plastic bags ' o 23
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L TS . . INTRODUCTION .

. ' ) uy ‘ . . . B
e PURPOSE : ~ s, ,

L This umL contams acnvmes that' J <o

-~

‘— Review 6ne-,t.o-o_ne correspondence. i . ' -

. . . ¢
.o ‘ -

“y - — Developan understanding 'Gf number concepts, . .. e
’ o - R , ~
" e — Giuve pracmce in the reprgsentatlon of numbers by refer- .
' ;\nce ‘sets, tallles symbols and number words,_
. . » » "/

—_'Devq}og pr,ope,r counting procedurs:;s. °. - 7 ‘
L) ,( ® . ‘ . ) ) . ) R . -
-« COJY:MENTARY " : ) .

.
-~
4

V4
] ' Many kmdergartcn mlldren are able to recite the sequence oi
:/. Tve English number words .up “td teg and some can contmu‘e up to
., ‘one hundred.” While they may be able to recxte the sequence
e ’ very w‘.ll,, their recitation.of the words may get out.of . B
"' ) '\mth thewr "checking off" of the members of a set that t y ) y
are‘c:ountmg Jhis dlfflcéltshanses beécause the ohlldren do .
Y not understand the zmporuance of the one-to- one paxrmg of a ¢ v
. nunmml and an objgct =~ "one" paired with the flrst obJect a - o
o . "two" with the Second object etc. o /T
« ' ' san /

teoquate understandmg of number and countmg 1nvolves . y
)/ -, <the pyocess"of one-to-oneé parring of. a series- of numerals (in

\

T - sequence beginniag with one”) and a set of objects. The
< - one-to-one bairing, of the bjects of two sets i Unit 3,
' . ~ Duscerding and Classxfymg, gave the children experience.
- ¢ with this’ process. In that unit, the Sets to be compared were
) m.t.; of uhyswal objects and were sxmultaneously avallable *

. ~

, Trequently, h.\owever, we may wish to coimpare sets.when _. . _ \
' they canihot easily be brought together or when they are not )
X /almul‘taneously avatlable. For example,.we may wish to com- -
\ pare the number of chairs in Room A w1t1 the number of chairs.
~ in Room B, We may wish to compare a' Setyat one time with that
same sct at anoth®r time, e. 9., the set of children in the km-
" ‘ .. dergarten class before and_ after a field trip, Although the sets . -

-11-". .7
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of children ¢annot be compared dlre.gtly, we ‘can .construct a
set equivalent to cne of the sets of ch1ldren ahd use it as a
" reference for comparison with the other set. If we take amtrck—
et for each child who leaves on the field trip, there should be . HE
a child for each ticket on the way back -- the reference set of )
" tickets should be equwalent to the set of returnlng children. A
If this equwalenc,e does not. ‘exist, the two sets of children are .
. ot equivalent -- either A child has been lost or an additional
. child acquired (assumlng the set of tickets has notsbeen altered). . ) '
« The.set of tickets represents thé number of members in the setof -
" children since it js-an equivalent set -- a set that contains the
. same nuniber of members. Ugboo, in Lesson 2, collects a set of
.stones equivalent to his set of sheep -- a set of the same num-
ber of members as\the set of sheep. \ . - )
- Representing a numbgr is sim$ly giving it a name, The names
] .~ for numbers of tchings re called "numerals." They are abstrac-
v tions and are not to be. confused with the real things. The word_ "
' "cloth" is the name we give to a piece of woven material -- it 1s
not thé -material itself, Similarly, we use. names such as "one,
_"two, " "three," "four," etc., to describe a preperty of any set.
in .the world conta1n1ng the approprlate number of members. The -
. number-nu'meral dlstrnction can be illustrated in the followrng
. <, way. The sets shown have a similar property, the property of .
* number In these sets a numeral whrchrepresents or-names the
- number of members in each set is "four. ' : ~

-
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"Four" is a symbol for the number. of members in each set, and

so are "qu‘@tre,"‘ "vier," "EE ' "4," and "IV." All these nu- -
merals describe the property of “fourness," The distinction be-
tween number and numeral should be made whenever this mean-

ing clearly involves one and not the other., Insofar as possible,
us2 the words correctly, but do not try to teach this distinction <
to the children. :
The lessons/proceed from using equivalent sets of objects to

using, tally marks as reference® cets, The marks are also péired-,
one by one, with the objects ini\he or.ginal set to establish an
equivalent set, \ :

One of the difficulties in using tally\marks, however, is that
we must carry all the marks vwith"us angd re-match every time

, Wwe use the tall_y_‘marks. If we wished to remember that a set
contained oné hundréd objects, we would have to  carry one
hundred tally marks and match each of them with one of the _
objetts. In counting, however, we are able to pair numerals
In a specific sequence with the members of arset of objects.,
The cstablished sequence --‘arbitrarily decided by our culture
-- 15 important for effective communication” hecause ‘we need )
to remember only the name of the numeral paired with the last
object, 'If,) for example, we have a set of 100 objects, the
pumber of objects can be more efficientl¥y represented by one
special symbsl or name == "100",0r "one hundred" -- than by
a reference set of ™00 objects of 100 tally marks. Thus. the -
‘counting series 1s an abstract equivalent set that has many
advantages over equivalent sets of Yeal objects or tally marks,

P

Counting involves 1deas .of transitivity, as do the o_tﬁelnndi-, N
rect comparisons already)mentioned; THe "equality," "'fess .
than," and "more thah"/felations are transitive. For example,
if Set A has more members than Set B, and if Set B has more
m&mbers than Set C, then Set A has more members than Set C.
Tbis\:bncept was developed in the preceding unit, Introducing
Measurement, Simils: statements can be made for the "equality"
and “"less than" rel~tiors. The children“should also have ex-
perience with substitutinyg one equivalent set for another. Fdr
examble, if Set A contairs the same number of members as Set
B, and if Set B contains more members than Set C, then Set A
contains more members than Set C, etc. . :

[ . .

N »




*

" NOTES QN TEACHING THE UNIT : , .

The unit 1S divided nto five sections, each of which empha-

. sizes a particular topic. The sections aredivided into lessons,
most of which are planned to take approximately;one class ‘
period. When many activities are provideq in a lesson, your |
class may not need to do every activity, but some activities .
from each lesson should Be used, It 1s expected that the en- \
tire unit will require about six weeks.

In some lessons suggested questions are printed in capital”

. letters. These should be considered only as guides, not as
required questions. Similarly, the answers printed uy paren- .
theses are not the only acceptable answers. -
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SR USING REFERENGE SETS

PURPOSE

. — To use one-to-one correspondence for determining which
of two sets has the gyeater number of members.

— To develop the construction of equwa‘ent sets and their . f
use as reference sets in tHe comparison of thenumber of
members in other sets.: T o g s .

- 7Tc¢ introduce Minnebars asydevices that ¢an bé used ex- ~

j T, tensively in the development.of mathematlc/,l»concepts

- — To reveal that rearranging or redistributing a set doos not .

alter the number proporty of the’ set. (Conservation of e
number. ) )

COMMENTARY , : : R

.
[N

In this section, Lesson | emphasizes the number property of
. sets by having the children make one-to-one comparisons

without counting. Lessons 2-4 continue the concentration

on number by the use of an"equivalent set as a reference set

N in such comparisons. Then the number property of Minnebars
is introduced and used 1n Lessons 5-7 to lay the foundation
for later work on addition and subtraction. . e

Some activities are similar to those of earlier units but are
used here'in the development of new ideas. Some will be '
repeated in the first grade. For example, the Ugboo story of
Lesson 2 will be used again in Unit 9, Numk-rs and Counting,
. where the children will be expected to understand its impli-

) cations more*fully. This points up the fact that the ideas
S started in kindergarten will be treated again in later grades
) and 1t is not expected that the kindergarten children will do
more than begin the process of mastering them.

?
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Lesson ': ORDIRING SETS BY NUMBER OT' MEMBEES

/ .
In this lessan, on.-to-ona conespondence is used for order-
1ng sats, from the on. contalning the least to the one contain-

- 1ng the most humber of membors. The basis for judgment here

. 18 ﬁair:’ﬁg ratheor than counting. . 1

MATERIALS -
g

— blocks, counters, toy amimals, etcs,

— MNinnebars .
PROCEDURE . .

Form three sets of children with two, four and cight mem-
bors. The emphasis will be on ordoring the sets according to
the number of membors. The sets can be namad for thoir lcaders
(Jean's Set, Jim's Set,...) or by lettors (Sot A, S=t B,... ).
Have the childran compare cach s=t with the other sets by-one-
to-ona pairing. Then have tho set with the ieast members
stand in one area of the room. Have the children compare the
other two sets by painng and then order all the sets from least
number of members to the most, The children who are not mem-
bers of any of the sets should do the pairing and’'ordering of

+ - the sets.
Choose someone to put more mambers in Set B (which has 4
members) to make & new set, Set D, with as many mem- =
‘bers as Set C (which has 8 members)., Although sets C and D
now have the same number of members, they are called gqui-
valent sets, not equal sets. Recall for your own benefit the
discussion of this point in the teacher's materials in Unit 3,
Describing and Classifying., Use we term correctly but do
not require the children to use 1t, Any of the following state-,

- . ments is correct: C°

\ |

Set C has as many members as Set D.

-

Both sets have the same number of members.

& The sets can be matched.

C and D are matching sets,

The sets are equivalent,

-
O
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Aruitoxt provided by Eic:

Repeat the activity with sets containing other numbgrs of mem-

bers, using numbers that are closer together and numbers

greater than five so that the one-to-one matching becomes more
. necessary. .

@ Repeat 1\ct1v1ty A substituting blocks, counters, toy animals,
otc,, in the sefs. Have the children form sets of objects dis-
tingurshable by color or type so that the sets are not confused.
-Tor ~xample, they could use red, blue, and yellow blocks or
toy horses, pigs, and dogs. Have the children decide which
sct has the least, the next to the least and the most number of
members by one-to-one pairing. Have them compare any two
sets and arrange these two in order, Then have them compare
the third set with one or both of the first’ two, and include this®
third set in the ordering. Have them go on to include four or
five sets when they seem able to order three easily.

AN

,,,,_ Any other games that involve ordering by comparison will
. aird the children in learning the ordering concept. Most chil-
dren enjoy ordering Minnebars by length, rings by Size, nest-
ing toys'by size, blocks by size, pieces of cloth by color
shade. (Be sure there is a noticeable difference in the shades.)
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"Lesson 2: COMPARING THE NUMBER OF MEMBERS IN DIFFERENT SETS

This !esson mtroduces in story form the idea of constructing

a set of objects that is equivalent in “numiberto o oT1g1na‘ set-— - —_—
of objects. It also shows theuse of such a ‘reference set in ’
comparing the number of members in two sets.

The story that forms the basis of this lesson is not expected to
be as meaningful mathematically to the kindergarten children
as it will be to them when they.encounter it again’in Grade |,
but it is expected to introduce them very p\l~easantly to impor-
tant concepts that are developed later.

MATERIALS, .

— story, "Ugboo's Big, Problem", pp. 9-29

PROCEDURE . .
. Show the cover page anc read the name of the stc\)\ry'f Explain

A thatalthough this is just a made-up story for fun, it does tell
about the actual way some early people kept track of the num-
ber of their animals,

Stop at those places where the children seem cager to discuss
Ugboo's problem. Let them talk freely about the pictures,
- listening closely to see if you need to explain further.
If the children seem puzzled at any point in the story, stop
and reiterate the point 1n your own words, Wherever you feel
_it advisable, explain very exphcltly just what Ugboo is C
domg.v .

{The story of Ugboo is reproduced here and again in Unit 9,
Numbers and Counting.)

. -

S g
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- — - BIG PROBLEM

(©) 1967, University of Minnesota: All rights reserved.
\innesota Mathematies And Science Teaching Projéct
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UGBOO'S BIG PROBLIM
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Here is Ugboo., He lived a long, long time ago. Thisis the

way he counted: "One -- two -- many." He did not know any
other way to count more than two, At that time no one knew how

to count more than two.

)
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Ugboo had a job. He~watched sheep. He watched thé sheep
of the whole tribe, Every morning he would open the gate to the
fenced~-in sheep fold and let the sheep out one by one. Then he
would take them to a grassy place. Ugboo had to watch the sheep

while they ate grass. - He had to keep his eyes open because the

~ lions and the wolves llke to eat sheep.. They would steal sheep

and eat them if Ugboo wasn't looking. At night Ugboo would take

the sheep home and put them into the fold again,

\:Y\ .

One evening when Ugboo came home with the sheep, the
chief of the tribe met him. .The chief's name was Zarathustra . In
those days the ch1ef of the tribe always had a long name to show

that he was important. Zarathustra looked at the sheep. He said

"Are these allithe sheep of the tribe? »Don't you have more?"




Ugboo answered, ™ These are all the sheep of the tiibe, They

are the same sheep we had this morning."

Zarathustra said, "There don't secem to be as many sheep.

Did you fall asleep today while you were supposed to be watching

them? I think you did,"

Ugboo began to cry. "Idid not fall asleep. I kept my oyes

open all the time." ' . ..

~
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Zarathustra was engry and shouted, "I think you fell asleep .
and a wolf_or a lion stole some sheep. It looks as though there are
fewer sheep than there were before. If you'lose any more sheep, I
will punish you, Ut;boo! The tr_ibe needs the sheep for‘wool, skin

1

and meat." Then the chief wen‘;’.giway. :

-

Ugboo was very sad. He\‘said to himself, "How can I be sure

.that there are as many sheep now s there were before? How can I

show big chief Zarathustra that I did not lose any sheep‘> There

were many sheep before and there are many sheep now. How canI

or anyone else tell the difference between many sheep.and many

B

sheep'> k3 .

Ugboo was afraid of Zarathustra. The chief was the biggest

b'w*‘
_and strongest man in the tribe, All the others were-afraid of him,

"too. "Ugboo did not want Zarathustra to punish him,

Ugboo thought and thought He thought all evening about his
problem. At supper his mother- salc!,"‘ U‘gbno, Why are you so quiet?

On other mghts you chatter all the t1me e

"I am thm’l:mg, " Ugboo answered, Then he told his mother

about hig problem. .

She said, "You are wa{sting your time, LEverybody says, ‘one
== two -- many,' and that's all there is. More than two is many.
But'now let's stop and eat. Here's a stone knife and a big piece

of de‘ei meat. Cut off a small piece for each of your brothers and

sisters." ‘ \

A
(¥




Ugbog did as hi’s,mc‘ather told him, FIc began to cut the meat
and sard  at the sane tin}e, ;'One piece Br brother Ni.p, one for
sister Snip, one for sister Sna p, and one fo: little Norum." Th'en
he carried the meat to the other children and gave one piece to each

one. HE gave himself q pjecé, too.

While they we e cating, Ugboo said to himself, “"One¢ piece
-~ of meat for oach child, one child for each LSIG‘CO of meat, No chil- .
dren left over, No pmceq left over. Therf’\ are-just as many pieces '

of meat as childxon and just as many children as pieces of meat,"

_Suddenly he felt as though a light had lit up in hiz yead. He

felt as though he had been in the dark until now. ‘ : LT

] -} »

He jumped up and yelled, "I've got itk I've got it!"

His niother asked, "What have you got? .A stomach ache?" o

-

N _ Ugboo said happily, "I know how to find out whether there

A

are fewer sheep at night.than in the morning. I know! I know!"

« w
N

What answer do you think Ugboo foung to his préblem?

A

S . Let the children make suggestions. ’ T }

* [}
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' ~ < ' As soon as Ugboo woke tite next morning, he went to the édge
. , .of the laké near his cave, HE took-with him a sheepskin bag which T

his mother had made for him. '\’Ie'begar_l looking for ‘liftle stones an"gl

A pebbles on the shore, He picked up every one he found, and put it \ |
¢ g in his bag.  When the bag was full,‘ he threw it over his shoul‘dg; - “
v, . and carried it to the sheep fold, He tmptied the bag on the ground,

and then let the sheep out of the fold, one ~a't'a‘time. i

.20
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.. ) o As each sheep left Lhe fold Ugboo piit one pebble in the bag. U

o Then he ted’the sheep to the blg chief, Zarathuatra ' Lot
. oo . P N . ’
. ‘ " What_ do you want?™ growléd the chief. o

.

- ’ © ~ "Ivwant to give you this bag of stones, " “said Ugboos - "'There‘ o
] "& - is one stone in this- bag for ‘each sheep in the flocK and one-sheep

for each stone There are just as mafny stones as sheep. You can P e
: 7

-

;g€ for yourself . t -

4

The chiéf went back with Ugboo.and began »pairing. the stbnes -

- with the sheep Sure enough, there was one stone for eéch sheep *

and one sheep for each stone, T
\ e he 52 R .
o Zarathustra muttered to himself., "Let's go over this again-

.very.slowly, I wantto be sure -- really, really sure 1 understand

this. Let me see, If there is one stone for each sheep,vthen there = -

are at least as many stones as sheep."

ki
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N . He sat down and wiped the sweat from his-forehcad. He said '
. . . e - . ' .0 . T
W ¢ to Ugboo, "Thid thinking business is hard work, I'm tired already —-
.- ’ . H . I -

A
I had Better rest awhile,"
L0 ."/ . L d ¢

?

After a few minutes he said, "Where was 1? Oh, yes. There, I

@

are at least as many s_ton‘ies as sheep. But the:rc"might be more stones \
than sheep. We might have ong stone for each sheep, and still have

. .
some stones lé€ft over., 1 Let us look, Are there any,stones left over?"
. J . * .

+ - o~
°

« Zarathustra started to look to see whether there were any stones .

€ -

f left over. Ugboo remindea"nim, "Don't you temember, chief® There

¥s one sheep for each stone. : So'there.cari't be any stones left over," .

- Zarathustra was pufézled. He wrinkled his eyebrov(/s and , . °

* “thought, He thought very, very hard, Suddenly he began to smile,

"\ “That's right!" he said. “That's absolutely; positively right! ,

. R} .
It is hard to think of all these things at one time. Butonce you co

put it all together, it is really easy to see, Since there is one stone

for each sheep, 'there are at least as many stones as'sheep. Since

¢ N ' .

there is one, sheep for each stone, there are at least as many sheep

. . as stones. As many stones as sheep . . . as many sheep as stones

. [}

. . ." He looked from the stones to the sheep, td the stones, to

* the sheep, thinking, . s,

LA
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Spdd\enly'he pounced one fist into the palm of his other hand

and shouted, "Of course! There are just as many stones as sheep!"

30
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“Then he turned to thé boy and asked, "What-of it? Why are
you tahng up my wholé morning with all this stuff? Why haven't
you taken the sheep out to the grassy place yet" They must be .

’

hungry already." . *

'

Ugboo answered, "Don't you se‘e"?‘ When i.bring the sheep
home¢ tonight, you can oair the stones with the sheep again. You
can put down one stonc for each of the sheep. If there are- no stones
left cver, then you will know that I have brought back all the sheep.
If fhere arc some stones left over, you will know that I have lost

some sheep, and you can punish me. .o : -

7.4: athustra said, "How is that again? Itj there are some stones «
left ove:, then . . . Letme think it over . . . Oh, don't bother me
any more! X0 tend your sheep right now, or 1 won't wait until to- -
night to punish you. Get going. Scoot! I have to go hunting.

Do you think I have a1l day to talk to little boys?"

N

-~ 21




- Then Zarathustra went hunting with some of his friends. Dur-

-ing the hunt, he_told the other men about what happened. "You know

that boy, Ugboo? He came to me this morning with a. long story

about stones and sheep."
7 o ‘ - A
The chief began explaining to the men about one stone for each

sheep and one sheep for each stone, hut -- wouldn't you know --
he got it all mixed up! "I'm sure I undefstood it this morning," he

said. "Neow I am so dizzy, I am not sure of anything. Let's hunt

now and talk about it at supper tonight."

ﬁt.
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That right the chief talked it over with all the other leaciers
‘in the.tribe, They were sitting around the fire in a circle, each
one eating a chunk of meat he held in his hand, and they were

arguing,

o
W




.. Finally, the chief said, " Let's call Ugboo, " and he pulled \/"

Ugboo 1nto the circle of men "Explain what you told me th1s morn- .
ing, Ugboo," he said. . . \

¥

. Ugboo begm to tell, slowly agd shyly, how he had cut up
the meat for his brothers and 31sters "There was one pxece of
meat for each child and one child for each p1ece of meat," Ugboo -

begt "and none left over, "

«

»

"We don't want to hear about that, " the chief said, "Tell

the'men about the sheep and the stones!"

o

"Well, the meat gave me the idea, " Ugboo said._ "I thought
if it would work for the children an'd the pieces of meat, I might be
able to pair each she_ep with something ,!too, . 'I:hen I thought of the
stones. I collected a lot of stones and put them in this bag my
mother made for me. When I went to the sheep fold this morning,

I dumped all the stones on the ground. Then, for every sheep tnat
came out of the fold, I put one stone in the bag. There were just
S many stanes in the bag as there were sheep —-- one stone for

|
| one sheep.
|

" And tonight, when I brought the sheep back to the fold, I
took a stonc out of,' my bag each time a sheep went in the gate,
When :311 the sheep were back in the fold, my bag was empty.,

There was exactly one stone for every sheep -- just as there had
bcen in the morning. There were no sheep left over and there were
no stones left over, That's how I know I brought loack just as m-a.ny

sheep tonight as I took out this morning, "

e . t
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When Ughoo finished, all the men were quiet for a while,

0 ”

"Would this work with other things, too?" one of t.he'men

o e
asked. "If there is one spear for each man, and one man for each

- T

~ *

spear, then are there just as many spears as men?"

* Another man asked about people and noses. Another one
;J hd

thinking. - Then they began to ask questions. S .‘
asked about knives and bones,

At last Zarathustra said, "This is a wonderful discoveiy and
1 have thought 6f anotl;er way to use it. If we have two sets and
want to know which one has more il"ll it; ali we have to do is pair .
6ne thing in the first set with one thing in the other. We'keep on
matching one for one, When we are done, if the}'g are any-left in
one set, then we know that that set ha<s more, If there is nothing .

left over in either set, then there are just'ds many in one set as .

s

) . . .
_ in the other," | \ N ' " L
' ‘ : J

All the men agreed that this was a very good ideé. One of

‘the men said, "Ugboo\is a very clever boy. We ought to d:o some-

thing for him." The otheks said, "Yes, he deserves a reward,"

¢ <







2

. S |
Then the big chief, Zarathustra, said to the boy, "We ate ~ ~ ‘ ‘

going to give you a great honor, We are going to give you a

name just as long as the big men have. Then everyone will

kn'ow that you are a very important person. Trom now on, we

‘ ‘_ -« will call you 'Uggabugaboo. T _ .
. o 35 . ¢
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and shook hands with. him,

*

had such an honor.

self.

]

really important tfle n.

: /
Uggabugaboo‘s mother and brothers
him and hugged and kis'seci him.

No other boy in the whole tribe had ever

when he grew up. Uggabu

Q

»

Then he was called Uggabuggabuggabuggaboo.

and sisters all ran up to

flis father patted him

gaboo became a very big

-

on the back

B
chief him-

He was-

-
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Lesson 3: CONSTRUCTING EQUIVALENT SETS

b4 &
'Various.activities in this lesson give the children eXperlence .
with the concept (introduced in "Ugboo") of equivalent set
and the construction of an equivalent set. ‘They also intro-
duce simple exper1ences with donservation of thé number of

I
A a

a set,under rearrangem ent. LA

-0 . o

These act1v1t1es allow the ch11dr°n to act‘ out the process of
one-to-one pairing of stones dnd sheep that Ugboo uses in
the story. As they match stones and sheep and use the stones
to check the number of sheep, they will also have an oppor-
tunity to see that whether the sheep stand huddled together

in one place or spread out after the matehing with the stones, .

there will still be aesheep for every stone (as long as no shéep
is lost). " :

A%

N . 2

Py

MATERIALS . . . | SN

i

_ counters or beads to usé\as stones . o

PROCEDURE .

-

3 . - * .
- ~

Pick a set of eight or ten children to be sh._p, Separate
* _them from the rest of the class, ‘Give a'stone {counter) to
each "sheep." While each sheep is holding his stome, ask:

] °

ARE THERE MORE'SHEEP THAN STONES"

v

. ARE THERE MORE STONES THAN "SHEEP? = N

-

™

ARE THERE THE SAME NUMBER OF SHEEP AS STONES?

EACH SHEEP HAS ONE STONE “AND NO STONES ARE
LEFT OVER, SO THERE ARE THE SAME NUMBER OF = °

STONES AND SHEEP.

~

After repeating with other sets of sheep as often as you
think necessary, have a set of sheep put their stones on
the floor. Be sure there is plenty df-space between the stones
Repeat the above questions. Ask how they could check their

' answers.,

>

.WHAT WOULD HAPPEN IF EACH SHEEP PICKED UP
A STONE"

WOULD THERE BE EXTRA SHEEP? EXTRA STONES"




At

LET US CHECK. =

-

i

Have each sheep pick up a stone.

(H'ave the childremdiscusg what happened and discover
that there were ¢he same number of sheep and stones.

v

Repeat with other sets of sheep.

Ugboo Game: Choose a ¢hild to be Ugpoo. Give him a
set'of 10 to 15 stones (counters). After Ugboo has chosen.an
equivalent set of children as sheep, have him lead them to a
part of the room designated as the sheep fold, Ask Ugboo:

ARE ALL YOUR SHEEP STILL WITH YOU?

HOW DO YOU KNOW?

-

-

R After he has setup a one-to-one correspondence between his

sheep and the stones, have him lead them back to the fold.
Repeat the above questions and.check.
* In summarizing the a'ct:ivfty describe the chec!eing process
carefully: /.‘
v /
WHEN WE PUT ONE STONE TOGETHER W'TTH ONE
- SHEEP AND DS) NOT HAVE ANY LEFTOVER SHEEP :
ORAANY LEFTOVER STONES, WE SAY WE HAVE' THE
SAME NUMBER OF SHEEP AND STONES.
Wt the checkirig process is clearly 'Anderstood,' ﬁgve«.one .
ofsthe sheep hide so that the check W/X‘l be incomplete, etc.

Choose another child, Nip, to be'Ugff)oé"s'brother. Nip
- chooses any number of sheep for hi§’ set. Ask a child:

WHO, HAS MORE SHEEP TO CARE FOR, UGBOO OR
« NIP? HOW DO YOU KNOW? ; .

. ~
I3

.~The two sets of sheep can be p?'ired or Nip's sheep can be, -
paired with Ugboo's stones. / '

After constructing a reference/set of sﬁ)nes_ for Nip's sheep, .
havg gne sheep "get lost" when Nip takes them to pasture.
How.will the children know that one is lost?. (There will be

*  a stone leftover.) Let the 'cb‘ildren find *his out by pairing
stones and sheep. : j -




Lesson 4: PRACTICE WITi EQUIVALENT SETS® ~

The lesson provides variations of the activities of Lesson 3.
Use these or similar,ones that you think will best reinforce -
the concepts for your class.:

MATERIALS f

~ cutouts of sheep (20 large, a féw small) for the
flannel board (see page 35)

— beads or counters

~ 10orl2 objects‘for the flannel boqrd
PROCEDURE

. Tell the children to pretend that some flannel board cut-

; " outs are Ugboo's sheep and some becads g&stones. The

. * flannel board is the fold. Put some sheep in the fold so
that all the children can see them: _ ¥

Choose a child to be Ugboo. He picks up one stone for each

sheep in the fold and gives them to another child, Chief
Zarathustra. The chief removes one sheep~from the flannel RN
board and places it on'a table. He puts one of the stones :
_beside it. He continues this procedure until he establishes
that thers are Qs many stones as sheep and vice versa. -
After the set of shegp has been matched, rearrange the sheep
and Ask the child:

NOW HOW MANY STONES SHOULD THERE'BE-- '
MORE, LESS, OR THE SAME NUMBER AS BEFORE? “

Have him and ofhers check the answer. . ‘ . . IR
£y .I » .
“ . \ \
Repeat this activity with other sets until it is obvious to the
childref that rearranging the members of a set does not re-
quire changing the set of stones used to represent the number
of the set. It is necessary to have this concept firmly

‘ - 43
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established because an adequate understanding of number
involves knowing that the number of members does not
change when the members are rearranged.

Next substitute another small cutout for one of the larger
sheep.

IS THIS SET OF SHEEP THE SAME AS THE ONE

© BEFORE? (No, itis not the same set.)
"WILL YOU NOW NEED MORE, LESS, OR THE SAME
NUMBER OF STONES TO REPRESENT THE NUMBER -
OF THIS NEW SET OF SHEEP? (The same number
since the two sets of sheep are equivalent.)

You may repeat this using other sets of objg‘cts to reinforce
the fact that the number of a set (as represented by another
set) is unchanged if one member is replaced by another, -

) [E Use-a variety of situations involving parts of the body
in relation to numbers and pairing, e.q.: .

HOLD UP AS MANY FINGERS AS YOU HAVE EYES. s
EARS,; MOUTHS; ARMS; NOSES; LEGS. -
' ~5 . \\
WILL THE SUBSET OF CHILDREN WHO THINK THEY \*-\
HAVE AS MANY FINGERS AS THEY HHAVE TOES STAND

. UP? ‘
Hold up four fingers.

WILL.THE SET OF .CHILDREN WITH THIS MANY LEGS
STAND BY THE WALL? (Empty set.) '
Have a child hold up a few fingers. Choosé another child to
bring as many objects as the number of fingers held ip. The
first'child then puts his hand on the table with only the out-
stretched fingers touching the surface. Have the second ’
child place the objects next to.the fingers in one-to-one

pairing. . .
43 . -
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Place a set of 10 to 12 objects on a flannel board or on

a table. Have the children discuss, how they can tell when
they come back the rext day whether all of the obJects are
still there. Hopefully someone will suggest making an

‘ equivalent set of reference objects. If not, give them a

| hint by dlsplaylng set of counters or tokens., Let the chil-
1 . dron make the pairing betweeh objects and counters and then
| put the reference sot of counters in a safe place. After they
. have made the check for a day or two, try rearranging the set

- of obJects without changing it otherwise,

) T
y .mw; N
TS

1%
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The cutouts .of sheep that are supplied for this lesson were
.made’ from the following patterns. .
! %,
¢
t,
¢ 35
o . pe
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Aruitoxt provided by Eic:
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| /' ~ " Lesson S: MATCHING COUNTLRS AND MINNEBARS

‘ . . The following activities are desig‘ned to emphasize that in
using Minnebars we ar2 concerned at this time with the number
| e of units represented by each bar rather than its loength. There-
fore, the activities are centered around the one-to-one com-
‘ parison of counters or objects with the unit-length segments
; ' . of the bars. *
!

Small Minnebars can be used as counters to be placed on the
large demonstration Minnebars in these activities. If you do
= not have the demonstration bars, give the children paper clips’
or small pieces of soda straws to use as counters on the small
bars. The children can continue the activities individually or
in small groups aftef the demonstrations. .
B ’ ' -L>
Although we have asked you to specify each bar by color, we
unfortunately cannot do so in these diréctions since the
various "editions” of Minnebars dlfferbui ihe ccloring of their
bars. ’ il

MATERIALS

2 *
- set of large demonstration Minnebars

-~ small | -unit Student Minnzbars, or some other counters
PROCEDURL \ ’

[_1\_|_ Lay out four I-unit demonstration bars. Ask a child to
pick out the same number of small |-unit bars or counters.
Have him check his selection by making a one-to-one pairing
with the large bars by putting a small bar on each large bar.
Repeat using various numbers of large |-unit bars. This
activity provides an opportunity to see the one-to-one cor-
respondence of the number of units, even though the sizes
of the units differ.

[:B] Now lay out a 5-unit demonstration bar and ask a child ‘
to pick out as many small |-unit bars as there are I -unit
'sections in the large bar. Again have him place the small

o bars on the large units as a check. Repeat, using other
large bars. .
4§

>




o

N ~
A

« - Select two demonstration bars of equivalent length, Have
: the children check their lengths., Ask a child to pick out as
" many small I -unit bars as there are units on one of the large
bars. He should place these in a row below one la*ge bar
to check his selection. ’ )

»

N~

Have another child do th> same with the other large bar and o
other small | -umt bars. -
\ove tho large bars to the side. . ‘ :

. Now have the same two children make a one-to-one comparison
of their sets of small bars, and also compare the lengths of
the large bars. Repeat this, with various pairs of equivaglent
large bars; to develop the idea that bars of the same length
contain the same number of unit-lengths --their units match X
R with the same number of cownters. . '

Pepoat Activity C, but now with two large bars of different
i '1gths. These will produce 1nequalities when their equi-
"t . valent counter sets are compared. Tor example, a "5" bar is. . )
longer than a "3" bar and there are more members of tha " 5"
s~t of rounters than of the "3" set, etc. . .
v)
ifcpeat Activity D with three large bars of different lengths.
Order the bars by lengths and the sets by number of members.

L
.4

-2
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Ca ' TLesson 6: MATCHING MINNLBARS

You are not expected to teach mathematical concepts directly

in this lesson. These concepts are-almost self-taught through -

discovery when the children follow the rules of the games,

Have the Minnebars available at other times and encourage

the children to come back to them often to play new games as

their interests develop )

- The games of this lesson expose the chlldren to thought pro-
cesses used in numeration, addition, and subtractlon They
should be repeated as seems appropriate, v

MATERIALS
— Minnebars - . .

PROOEDURE
> 7
As you distribute the Minnebars, have the children order them
by length for a short time., This will call attention to the '
various lengths and also tor ordering by length or by number
s e . ' of units, Do hot attempt to guide this ordering to perfection
at thi's time, bhut go on to the activities,
Hold up two bars, each no longer than the five-unit bar,
Have the children find two bars like the ones you hold up
and place them end to end. Ask the children to find one bar
that is just as long. as these two bars combined, Tell them
that they have " matched" the two shorter bars with the longer

bar,
I .
|| |

THE LENGTH OF THE Y{state color) ’BAR MATCHES -
THE LENGTH OF THE (state colors) BARS,

-

Repeat with other pairs of bars.




-~

There should be no counting of the units on ‘the bars, The
colors of the pars should be used in identifying them; refer
to "this bar" or "the vellow bar" rather than "the four-unit
bar."= The children need not always have the unit division
marks on the bars visible. : -°

@ Ask the children to rratch one long bar with several shorter
bars. Any combination or number of shorter.bars may be’

useua to match this one large bar, For example, a seven-unit
bar may be matched in this way:

L T

‘A (state color) BAR CAN BF MA’BCHED BY (state colors) BARS.

Ask the children to find different ways to match the long bar.

<

Repeat with a different, long bar,

Take two bars of different length Ask the children to
find the bar that, when combined w1th the shorter bar, will
match the longer bar,

L LA T =

>
» *

“ A (state color) BAR COMBINED WITH A (state color) BAR®
WILL MATCH A (state color) BAR, »

Repeat with other comblnatlons to match the same long bar
and other long bars. .

-~

L

\

a
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Lesson 7: MORE NMATCHING WITH MINNEBARS
0 . ]

The activities show that the only single kind of bar that can be

- P used to match every Minnebar is the |-unit-bar, and also that the
longel bars can be matched with several combinations of shorter *
N sars .
I MATLRIALS . h "
' .- Minnebars
PROCLDURL ' ,

o

\

. Alway s naming each bar by color, show the chlldren a
| 0-unit "target" bar matched with only two bars -~ a ‘4-unit -
and a 6-unit bar (5 and 5, 3 and 7, etc. will also work, of
> cdurse). _Ask them to try to find as many ways as possible
to match- the long bar with just two other bars. Ask them if _
they can do it using only two bars of one color, Repeat
using other “target'™ bars of various size.

[

N

@ Ask the children to match a 6-unit bar with two bars of
the same color Ask if they can find another way to match !
the 6-unit. bar using bars of only'one color (more than two

- such bars can be used -- three 2-unit or six | -units). Repeat’
with other target bars. Lead the children to ®ee that all the ¥
bars can be matched using-only !-unit bars, As the activity
continues, have the children match each longer bar with .
| -unit bars, and note that eaﬁf\(length can be matched this
way. )

. B

Have the children try to match a few lengths using only

2-unit bars. They will find some bars cannot be magched

using only these bars, e.g., 3 and S-unit bars.

. Have the children find which bars can be matched using
- , just two bars of the same color, and which bars cannot be
matched in this way. All the bars containing an even number
" of units can be so matched, but all childfen w1ll not find all

these bars,
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ISP REPRESENTING NUMBERS BY TALLIES

" PURPOSE

— To introduce tallies as a reference set,
COMMENTARY
Tallying is the act of setting up a one-to-one correspond - . -
ence betweeh each member of a set and a reference mark.
A similar pairing is involved in counting correctly, Tallying
is introduced here to strengthen the child's understanding of
number and as a backq,r)ound for counting, which is developed
in the next section, ~
Although it i's not important that tally marks be made in any
particular way, each child should understand that he is to
make one mark for each object or activity that fits a parti®ular
description. Proceed as slowly as necessary to ensure that
all children keep up with ‘the work. However, it is not ex- <
pected that all children will completely master the activities
in the lessons of this section. '
. \ Lesson 8 introduces the idea of using tally marks for pairing
- in one-to-one correspondence through a story, "Tal's Aching
Back." In Lesson 9, the children dramatize the story of "Tal"
’ to develop the idea of tallying. Lesson 10 has the children
use tallying to compare the number of members of sets, first
X y tallying objects and matching the tallies and then by
nthhing the sets directly, The children then have the ex-
pe

includes activities that show various ways tallying can be

used, ' <\ N
AN - 1 R

'Xen\ce of tallying events rather than objects. Lesson ||




n

Lesson 8: MAKING SETS OF TALLY MARKS -’ ) .
A story, "Tal's Aching Back," introduces t‘ho .idea.of u‘sing‘
tally marks (ingtead of stones) for pairing in one-to-one
correspondence, Thlis explanation for the development of
tallying is completely fictional; historically the countlng

_process evélved very slowlx ‘ 5
MATERIALS S ) S

- story, "Tal's Aching Back," pp: 43-49

PRQC}EDIURE N
> @ Thissactivity involves the idea of substituting something
hghter for the stones [Jgboo used. Begin by reminding the

children of Ugboo and his chief. Then ask:
SUPPOSE UGBOO'S GHILT WANTLD TO CHECK THL
NUMBER OF SHEEP OUT IN THE PASTURE BI‘FORE
THEY CAML BACK, BUT HD DIDN'T WANT TO*CARRY-
THE HEAVY SACK OF BIG STONLS: COULD HE SUB- .
o STITUTE SOMETHING ELSE FOR THE-STONES -- SOME-
) " THING THAT WOULD BE EASIER TO CARRY? {The chil-
dren may suggest such things as lcaves twigs, etc. )

- @ Read "Tal's Aching Back" to the class, encourag}r@ dis-:

t. cussion wheneveryou think it would bienefit the. children.
-——Point out that the story is "made up. "o

-

(Tal story as in Unit 9, Numbers and Couritigg.)‘
S L . ‘

!
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. h ° 4 . ) ) bid e . ,
L R
o o TAL-‘T\ACHING BACK

. &
Tal was Uqboo's grea -great-great-great-grandson, which '

means Tal lived many years after Ugboc. ) By this time everyone in

' Tal s tribe had lf\r;led about Ugboo and his great invention,
q

Everyone carriedgreund a httle\:heeps}\m bag of stones. Whenever

:ﬁanyone wanted to compare sets that were far away from each other,

e

. he would* match a. stone with éach\ member in the first set; Then he
. ) would carry these stones to the other set and match Leach of the

. stones with a member. in the second set. In this way it was easy

- to find out Which of two sets had more members than the other,

Since theibeople in Tal's tribe lived by the shore of a lake, ) o
they often caught fish for food, Very often they had mo're fish than

\ ' they needed for themselves. .. .

The people also hunted for food}(/&ith bows ‘and arrows. VBu‘t the °
" right kind of stone for the arrowheads could not be found near the
shore of the laké. So when the people in Tal's tribe had extra fish,

they would trade with another. tribe and receive arrowheads in ex-.

Py

.( . -
change: . . . .t . . .
- .- .

One day Chief Vishtapaka came to Tal and said, "We have a' °
lot of extra fish, Pdt them into.a big sheepskin bag and take them

over to the Annukl tribe on the other side of the hill to tr'ade for ) -

)

' arrowheads. -Be sure that you get enoudh arrowheads to give one'to
4 ! .
each hunter in our tribe,'

*

; Yo, . Tal put the fish in a'large sheepskin bag. Then he ‘plut one
stone for each hunter in his tribe into another bag. ‘There were : .
many hunters in the tribe, so there were many étones in the bag, A .
Tal put the bag of fish over one sheulder and the bag of stonés over ,
the other shoulder and started up the hill .’ -

M

. o toa 5“_};‘ -.. * v " \
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It was a hot.day and the sun beat down on.Tal's head. By the.
time he reached the 16p of the hill, he was hot and tired and )
sweaty. He sa ow’n‘and rested’before going down the other side
of the hill. }When Tal reached the bottom, he went to the chief of
‘the Annuki1 Fibe and said, "My chief, vishtapaka, has sent mg to ‘
trade these/fish for arrowheads. He wants one arrowhead for each

stone in this bag.'

After /Chlef Darayavush of the Annuki tribe agreed to make the
trade TaK smptied his bag of flsh took the stones from the other .
bag and placed them neatly ofi the ground Chlef Darayavush then
put one/arrowhead next to esch stone. When the trading was fin- -
ished, /Tal placed the /arrox'/vheads'm the large bag in whloh he had

had tn’e fish and began his long climb back up the hill to go home

/- It

to ms own tribe. '
‘ ‘ - ) .

\‘H‘In‘the afternoon, the sun felt even hotter than before: The bag
of a’rrowheéds on"Tal's 'shoulders seemed very heavy. By the tinie
he came down the other side of the hrll his back and shoulders
felt very sore indeed. He stumbled 1nto the camp and let the bag
of arro~wheads slip down to the ground. "Here are the arrowhead ,

hief Vlshtapaka, " he said wearily. "There is one arrowhead for

each hunter in\the tribe." The chief was very pleased and give Tal

g friendly clap on his back. ' o -

v
'

uch, my aching back!" moaned poor Tal, a\h&went to {ind \\

7 9

Some/ shade under a big tree.

As he was resting, his friend, ngal, came to him. "Tal,

oW 41 are you lying there? " she asked. \
/ Tal sighed, "I have been carrying fish and arrowheads. and

/

/étonehs all day." .

&

/ "Why? " Ningal asked. ' .







i

> N o

"Because I had to trade fish for arrowheads. I had to get one

. © . .
arrowhead for each hunter, sol took ulong one stone for each hunt-

. er to tell me how many hunters there were: "~ -~

Ningal felt sorry for Tal. She said, " There must be some

‘

better way to keep track of how many hunters there are than by

o, -

carrying around a heavy bag of stones." ' 2

They sat there, thinkinlg. "Then T-a'l began playing with a

stick and a sharp rock. Without thinking he made a row of scratches

on »tﬁ@fstick.

Suddenly Ningal jump"?ad up. "I have a wgnderful_idea. You

LY
could carry something that.wasn"t so heayy as a bag of stones."

WHAT SET DID NINGAL THINK OF FOR TAL TC CARRY?
(\’\Marks on a stick.™ But go on with the story rather

soan, even if no one suggests this answer.)

"You could make a mark on the stick for elery hunter and then

carry the stick over the hill to the Annukis "

Tal shouted, 't«l'Wonderful! Then when I arrived there, I could
ask for one arrowbead for each mark. That would be the same num-
ber of arrowheads as I got for my stones. Onsa arrowhead for each ’
stone -- one arrowhead for each mark -- one mark for each hunter!

And my back wouldn't be so sore.

Tal and Ningal exXplained to the other people in the tribe their
new way of comparing sets. Everyone found it much easier to
match tally marks with the members in a set than to carry around all

those heavy stones. They called their new method "tallying."







., @y

|
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Lesson 9: DRAMATIZING "TAL" 3 .
Through dramatization, this lesson should reihforce the idea
. of tallying presented by the story. : ;

K MATERIALS \

f z . .

! — counters or other objects to represent arrowheads and fish

.PROCEDURE

- .
s

Have the children di'scuss‘ar.d‘plan the dramatization of the
story of "Tal": what characters are needed and what material
éach character should have to play, his part, Choose children

to be Tal, Ningal, Chief Visi{tapaka and C-ﬁiefTDEraya\}ixsh.
Thes other children'can be the people of the two tribes.

~ 7

- e




'~ MATERIALS . v ,

Y]

* Lesson 107 TALLYING

This lesson uses tallying to compare the number of members
in sets under various cifcumstances and to-'recor‘d'various_
.events or activities. If other suitable activities occur to you,
feel free to use them, : ‘ -

- blocks
— large sheet of paper
— counters

— .connectors

— container
PROCEDURE

Put a-set of 7 to 12 large blocks in front of the children.
Give a few children counters &nd have them put | counter on
each block. Remove the counters and place them in a row
on 3 large sheet of paper on the floor. Have a child make a
tally mark beside each counter.

-

. .
ARE THERE-AS MANY TALLIES AS BLOCKS? -

Have, the children check by putting a block beside each tally
mark and pairing.the tallies and blocks by connectors.

3

Move the blocks apartr.

w e

ARE THERE STILL AS MANY TALLIES AS BLOCKS?

S

" HOW CAN YOU CHECK?

S
If necessary, give them help in pairing a tally with each ..
block by moving the connectors. )

- 61

.
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Have the class tally the number of children who have shoes

.that strap and the number who have shoes that tie, the nuin-

ber in the subset wearing blue jeans a\ d the subset wearing -

red dresses, etc. Compare the two sets in each case, first
by matching tallies and then by matching the sets directly.
\?bie_cts are tallied.
time you say

In this activity, events rather than
The event is your saying "beep. " EBach
"beep," put a counter into a container, \

Tell the class that they are going to tall;) -- they are to make
e a mark whenever they hear you say "beep," Demonstrate by
saying "beep," putting a counter in the ¢ ntainer, and making
a tally mark on the chalkboard er paper. Repeat a few _;imes'.

. . i HOW WILL WE KNOW HOW MANY"TL_MES I HAVE .
SAID "BEEP" 7~ (The number of counters i",‘n the con-
tainer is the reference set for checking.)

N i
Give each child a piece of paper and tell him to get ready to
make a mark everytime you say "beep." Reﬁ‘eat "beeps" with
a rhythm of slow counting and put a counter in the container

. as you say "beep." (You may wish to prececf\e this with some - .

rhythm actiwity.) After a few " beeps, " check’:x the counters

against vm—%&aﬁlli&ﬁ‘mlet?dﬁl\d make the check.
Repgat the activity, When the children egfn"to—t-aliy—px:op.eg_l_yl_‘_*___

they can join in saying "beep" in chorus with \you, then make
the tally mark, ~ , ‘ )




. . &
¥ 1

AR

\]

Lesson )1: USING TALLYING: ' o

’»

v

w

LAY

- This lesson’ suggests various ways that tallying can be used.

; \OCEDURE :

1

' . paired, that set has more absent.”

[A] Ask for a tally of the number of children absent. Have &
boy make a tally mark on the chalkboard for each boy who is
‘absent, Ask a girl to do the same for each absent girl, Have

the girl make the tallies directly under those made by the boy; ...

If the class cannpot tell which set has more children absent by
looking at the tally -marks7-hav& a child draw connecting lines
with dlfferent color of chalk from the tallies in the boys' row

to thosé in the girls' row, If one set has marks that cannot be

. Have the class tally the number of times that some. re-
peated, observable event occurs during the day, such as-the
number of times the bell rings, the number of visitors entering
the classroom, or the number of knocks on the door.

. Many games, such as the "Bean Bag Game," in which
children toss bean bags through a hole in a board give good
opportunities for usmg tallying in keeping score;
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BSOS  COUNTING ’

PURPOSE . .

: ,
— To introduce number words. )

'~ To develop proper counting techniques.

r 1

COMMENTARY "
. ' Voo
The lessons of this séction concentrate on having the chi.dren
properly match number words in the counting sequence with
the members of the set being counted; As pointed out in the
1ntroduct10n, this is frequently a problem for many chlldren

N -

L‘esson 12 uses another fictional situation in introducing the
use of number words as an equivalent reference set. Lessons)
43 and 14 give the children practice in assciating appro-—
priate counting'words with the number of members in a set.
Practice in counting is provided in a variety of activities in.
Lessons 5, 16, and 17, The number property of the anebars
is emphas.tzed in the matchmg activities of Lesson I8

Y

-

-

A
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Lesson |2; INTRODUCING COUNTING

Another ﬁctlonail story is ueed to 1ntroduce the idea of coﬁ}ltmg
and the use of number words,

°MATER!ALS

. - story, "N/gt's Numb;éijs," pp. 57 to 63 i \/\
PROCEDURE -/ o — N

Read "Nat's Numberd" to the class Once aga1n explain to
the children tha the story is "made up." It really .took many

\ years for people to learn to count, byt it is fun to pretend
that'Nat and his tribe learned to count the way the story tells
it. As with the ]other stories, a119 plenty of opportunity for
class discussion of the various points as they arise: Tollow
the readmg by dramatizations and rglated activities.

("Nat's Numbersj" as in Umt 9 Numbers and CQuntmg.)

. N
, - -

|

l ~
\ .

i .

l
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LY .0

. . ; : ' - . ’
* Many years after Tal lived, his great-great=grandson, a boy
qamed Nat, was sitting with Zelona, a girl of the tribe, on a small .'

hill overlooaki,ng the vi-llagek.\' .

“My grandhother;told me that long ago the tribe carried bags of N

 stones to help them compare sets, " Nat said. "'Sjcicks with télly

marks are certainly a lot easier to éarfy, but they still are a lot of

tfouble." - - ot . . ‘ .
, . . i N . \/{.' \?' -
T "Yes., " Zelona said, "making the marks on the sticks takes a ‘

lot of time, and yesterda§ my frienav'l‘\éﬁ‘é“ﬁa d}opped her tall;tf. stick ¢

over the cliff. Then she didn't know how many fish her mother

-

v

wanted her to bring home." * ' R s,

-

"Is there something. else that would be easier to make and

e

: easier to carry? " Nat wondered. e B

As Nat sat there tl?inking and rubbing his fingers over the ta‘ll;'y
marks scratched on a stick, Zelona suddenly pointed down fowards °

the villaée and said, "Oh, look! The herdsman Ts bringing your
- : 3

-grar‘idfa.ther;es goats back to the village.:" .

. . - P |
But Nat didn't look.up a'nd.sgill sat there thinking and rubbing.

" his fingers uver the tally marks. R Lo

~

MAren't the goats begut'rfdl?" Zelona went on. "And I know the

name of each one, " There go'es K}:nye‘, Beli, Tatu, Kune, and Hlanu."

i
1

¢ - . ' oL

T 68
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‘we could pair eac/h fish with.a different word. "

.l‘ . \/ .
beli, tatu, kune, hlanu, wpa, bathu, ngulu, danisa, and bumda."

" marks! Every time T felt a mark, yov said a name. We, ould carry

a list of words in our heads. Then to find out how ma'7/y fish we had,
. [ :

/

"That sounds like a good idea, " Zelona said. "But we don't

have any names for the tally marks."

“Since it was the names of the goats that gavg me the idea, ",

names as the

And this is what they did. They named thxr tally marks "kunye,

Nat sai’c'i, "why not give-the tally marks the sam

~
~

goats?"

P .

‘ THIS W 5 THE LANGUAGE NAT 'AJD ZELONA SPOKL. .
WHAT DO YOU THINK THE ENGLISH WORDS MIGHT BE?
(One, two, threé, four, five, six, seven, eight, nine,
ten,)

After they hadfizured’out the number names. Nat said, '"Let's
see if pc.airing thes words really works. /T'll say some of ‘the words
while you get a stope for each word. Th/én‘you say the sa.me words
Vthl.e I get a stone {or each word. Then/ we"li see if we 'e>ach havg
the same number of gtones." :

Nat said the goat\names for "one, /two, three, four, five, six,"
while Zelona put down R stone for eac_H ‘word, The;n Zelona said the
wbrds and‘Nat'put down\the stones. / . 3

. }f
(Have two children do t is.) —

Zelona asked. "How can wé tell”'/' : j







—7

to remember to say the words in the same order each tim2 or it. «%.

HOW DO YOU THINK THEY COULD TELL?

(One-td-pne pairing will show that the sets contain

the same number of stones.)

-

+

"We can pair the stones," Nat said., "Ve will take one from
vour pile, one from mine." ‘\ .

(Thow the picture of Nat and Ze"foiia pairing six stones,

Have two children pair the sets formed above.)

After they had matched their sets of stones, Zelona called out
happily, "They do have the same number! We can use number .

names instead of tally sticks!"

Nat and Zelona explained their'system to the oldger people of
the tribe. They then taught the other people the list of number

names. *

-

~

On the nextA trading tnip for arrowheads (after they had memo-
rized the number names), the men tried the new method. They liked
it very much. The men paired one word with each arrowhead they
needed. The last word they said told them thé nuémber of arrow-

heads. They calléd this method "counting." Of course, they had

e

o ;Twr\. g

wouldn'+ work. Until they got used to this method, they often got ~ *

all mixed up.

Because there we\fe more than ten members in some sets, the

tribe had to invent more number words.

v o

" WHAT WORDS COULD BE USED AFTER TEN?

.

(Let the children count as far as they wish.)

72




20 -
o v

BN
;t/:;/,m\ /(
o\

DoAY

- 3
)




© “Tosson 13: NUMBER PERCEPTION-AND COUNTING RHYMES: \

Parts of the body.such as fingers, toes, arms and legs*should
be used frequently in counting and.pairing. JIacluded here
aré a few activities as suggestions, The children can make
up similar activities. There are many counting rhymes that
can be used effectively at this time, A few are provided.
The emphasis here should be on having 'the children_ match a
number of fingers with a number of objects.. The use of the

| ) number perception cards gives practlce in recognizing small
numbers without tounting. -

MATERIALS . ‘ : -

= pumber perception cards

PROGEDURE -

Make up cdrds (at least 3" x 5") with sets of pictures

similar to those on pages,65 and 66. Preferably these

should be made by drawing or pasting on small pictures. In

some sets, all the pictures should be of the same lype of

objects, in others, they should include a variety of objects. -

As you show these cards, have the children hold up the num-
ber of fingers that correspond to the number of membefs of
the sets and say the appropriate number word.
Read the counting rhyme beginning on page %7 (or others
like it) to the children. Have them use their fingers to show
“ the number’in each rhyme, o

t
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. .
I know one, " .
One head have I, .
One nose, one ’mouth\,""' N
> One Me, . ° y
’ N I know two.. N
‘ Two hands have I, "

Two feet, two ears,

Two eyes to see, i

I.know' three, '
R : . A field of three-leaf clover!
K ) However long T look for four.

I find three, no more,

I know four,
Four feet on my dog.
Four feet on my cat

. — Fancy that!

. I know five,
.Five fingers on each hand.,
Five toes in each shoe,.

How, many have you?

77




P N ¢
"1 know ‘six,
Six legs on a cricket.

Six legs on a fly.

Catch them, count ‘them

3

as they\ go by.

I know seven,
Seven days in every w¥ek.‘
Seven days to play, 3

Seven nights to sleep. .

I know eigl{t. \

Eight notes in the scale.
Sing them high, sing them low

— dore me

fa sol'la

I know nine,

" Nine boys play baseball -
on my brother*s team,

But no ‘room for me — how mean!

° @
n

I know ten,
2 ‘Ten fingers, ten toes,
» Wiggling and wiggling.

But 1 can't seem to wiggle



Y
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Lesson 18: MATCHING MINNLBARS BY NUMBER OF UNITS
This lesson continugs Minnebar matching but emphasizes
_the number of units in the bars. Now the bars should be
" referred to by their number names as well as by color.

MATERIALS

~ a set of Minnebars for each cixild -

PROCEDURL : : o
Review some™of the Minnebar matching activities from
Lessons 6 and 7, now using the number names for the barsg.
Mak e statements that help the children move from focusing ,
on color to focusing on number of units -- "AIl the black bars
are one-bars, " etc. «
@@ Ask the children 'to match the 6-unit bar using only \3-unit
bars. Next, ask them to match the same bar using only 2-unit
bars. Point out that in cach of these matches, the "target"
was matched by using only bars of the same length -- of the

+  same numbér of units. ¥ ) =
Now select another even-unit bar and ask thé children to
match it using only bars of the same length. After one solution
has been discovered, ask for another way of matching the
target, Have the children place their solutions directly under
nsach other., The follow}ng illustration shows some of the

solutions for an 8-unit bar.’ .

)

~
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Lesson 14: COUNTING POEMS AND FINGER PLAY .

' 4 LY

— 0

This 'le'sson'continues theuse offﬁngers‘and counting poems
’ to reinforce the ideas developed in Lesson |3,
.

N

PROCEDURE L
. ‘ * \ o
) ",;,;Ilhf_othout the rest of the school year, use counting poems
— 7, and finger play activitigs similar to.those given below. In
-, usfng them have each child hold up the appropriate number
of fingers. Several of the ppems use the ordinal number
words, that is the words "first," "second," "third, " etc.,
. ‘rather than the cardifnal number words "one," "two, " "three,"
etc. Itis perhaps best to establish the ordinal words in such

..,

’ /mfo'rmal ways.

i ) . Two ears, two eyes, one mo.uth, orne
' nose’ (point) '
Ten little fingers and ten little toes.
‘ dedr, \ Let's play rag doll..
Four bunnies} five bunnies -- yes, they're 1,‘:1?<?n't make a sound, {, )
all here. . Fling your arms and bg;i es
Loosely around.
Fling your hands --.fling your feet,
.| Let your hands go free. ' '
. , Be the raggiest rag doll
B \ : You ever did dee, .

= L f

One bunny, ‘two bunnies, three bunnies

They're the dé\grest lita],e bunnies alive --
_ One, two, three, four, five! (Touch
fingers as you count.)’

\ Five fat geese sittinglin a liné, ,

. The first one said, "My the weather's fine," |

\ . The second one said, "But Lfeel a chill,"

b : X The third one said, "It"s coming round the hill,"
" The fourth one said, "We better not delay. "

The fifth one 'said, "Let's take off today."

And in the sky a "V" they drew,

As away to the sunnyt South they flew,

\

. . « hd
. v
A . -
\ . . . *

- t

[

D

}
! '




! 5

; PN
. ’
P .

Ay "

Losson 15;: DETERMINING NUM BER OF CBT’E'GTS BY.COUNTING
— : Vi 2 =

/ .
This lessdn presents activities in w)z.(ch the emphasis is on

- counting objects. In addition, thefe will be many. opportunities
for the children to. practice cou ing 'duri}r‘xg their kindergarten,
activities. One child may count ot -the’ number of toys to
take to,a s‘Lnall grogip,'anbthex" the numbef of pieces of paper

/

w= counters of s&véral colors

his group needs, etc. . . A
- '-,o ‘ ‘ ~— o . '
MI\TERIA‘LS - \ R e | e |
‘ 0 ‘ / ’ - - - ]

PROG{ZDURE c
- Prace 5 or 6 counters at one énd of a table and ask ‘some- -

-~ one to volun:teer to count them\ After the child has tdld'hpw,
many counters he thinks. are there, count out a §e;:on6_ set o_f}_‘~
ot a different color, equal in number to the announced result of+,

the first set.. Then have the child m&}}g@m couriters in-the

- two sets by one-to-one'correspondej€s. If he has counted

correctly, the sets should pair exadly. " :* "
‘Repeat the above, choosing a “differen \umber for the first
set (gradually increasing the number) and hive a c_ii,ffer-'; "’
ent child-Ho the counting.. . o N

* &

The children 'may need hel,b‘infseparatinq a 'c,oun:cejr_ for each. .
word as they ‘count., If\th‘e"y seem unable to .und°erst'a nfdit is
. procedure, try having ‘a'¢child count.s6me of the childreh: As .

each ¢hild is counted; he. sits down. i

Ll - '
@ Repeat the first part of Acti\vmy A, this'time using counters
of several different colors. Spread the counteis out on " he
table. - Ask the children to count only the color you .saxj.and .
then continue as beforé -~ counting and matching the sésond”
pile. This makes it imperative for the child to, separate each
.counter from g_hef group as he counts, in order to_-bg'acq,h_fate.

i Y I
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R . . The Kltty Game' Seat the class-in a cucle. Choosc a
« « . Chlld to be the.mother cat, She lies doWn in the middle of .
’ . . the circle. 'Mothercat chooses three children to be baby -
. klttfens (more babies can be chosen if the mothér can coun];
. ] // hlg 1. The klttens lie near the mother, who then pretencxs
i - to.fall asleep . ’ ‘ - -
“ ~Say: " Baby kittens and Mother cat —_—
- . ' ~Are lying on the sleeping mat. « - )
SR 5.+ Mother cat lies fast-asleep,, 4
oo , z Kittens 'too make not a- peep. . 2,
) o ' L g5,
b L. But the kittens like to ‘play. . ‘;* s K
‘ ‘ ) ... So softly now fhey run away.". = - "

. . . N
[ .

o s
< .~ The kittens find places to hide. When all are hidden, say:

¢, S ¢ "Mother cdt wakes up to fihd- ’ T
° o .- All her bab3es gon .“! T Tee

< N . . .

o L o .Mother cat aWakes and meows. The kitteng answer @nd mother
N e cat finds them by following the sound of the calls. When a
. Tt Lkitten is fciind, he sitsin the iddle of the cn[cfe When
oo !« mother cat thinks she has found all hér babies/, she counts

.- . to be sure, Sometimes say, to t‘ne mother cat, "You ve found
s [ - your first.baby. Now find, youfr second baby." (Thls will
accustom the children to’ the/ordmal number words 2)

. *
v a
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Lesson lG:‘ DETEFMINING NUMBER OF SOUNDS BY COUNTING .

|

 Here, the activities involve the counting of words or sounds ’

rather than objects; Many similar activitigs will occur to -yéu e
for use in contmu g review {)f the counting process, © - -

l

i
!
1

. MATERIALS * - L
. ) . \ o
. \
~_ tom-tom, drum or piano . : \ :.
" . LY . ) <, “ i ‘ ‘\ "‘
' ¢PROCEDURE : | - ’ :

S Have the children count as you clap your hands or.tap
. . your pencilon the table. Choose someone to tell you how ..
" many times you did it. Begyin by giving slow, evénly-paced |

taps of small number. As the <hildren become more accurate i
in their counting, incraase the number of tap. =nd then the- ';!
" yspeed Qf the tapping. f§ the class seems. very yood ate’:.‘l“is- ! :
~“tening and counting, you might try tapping in an uneyen rhythm
to. see whether th\ey can still count the signals correctly,
- Play four distinctly separate chords on the

4

piano, hit the .
tom-tom (or drum) fouy, times, or clap your hands four times,

-

. LISTEN WHILE I PLAY SOME NOYLS ON THE PIANO -
" (HIT THE TOM-TOM.OR GLAP MY HANDS.)

., HOW MANY TIMES 1‘1{113 I PIAY THE PIANO?. o

NOW TAKL A STLP BA‘GI"L TIME THAT I PLAY THE
PIANO. HOW MANY. 'RIMES DID YOU STEP? -
After singing a new song to the children, repeat it, asking
them to ¢ount how many tixj{)es you sang on. of the words that
is repeatcd frecuently in if}' Suggest that they use tallies to -
help ka2ep track of the counl\., K - T
[ . 4

3
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/" Tesson 171 MORE COUNTING ACTIVITIES

e R ] :
) This\l_esson reinforces the proper use f counting procedures
A .. .with more counting activities. -

/ MATERIALS

—. flahnel bdard

S e . — cutbut objects to use as setp

: )‘ . = counters ) H
W} ¢ . . ;
PROCEDURE | ' : e

- children|count the set several times, first¢in ¢horus, then in- '

T — —iividually. At firc. begin the, countmg with the same object

o .each time. Later ask the children if the numbey of objects
would change if the cbunting|started with a.dif erent object,
Reairange the objects of the set; have the childrien count agajin.

«  Substitute a large object forja smaller member. of the set; re-
peat tl‘le counting. Elicit the observation that the result of the
counting is not changed A d or remove 'set members and ask:

R .

. Placg one set of obJects o' the flannel board. Have the

-

NOW WILL W &GET THE SAME NUMBER WHEN
. ..  WECQUNY? LET'S COUfNT AND SEE. '

e e

N T
e - h
. ‘l“ e T et .

[

PN

Have the children separate a set of objects into subsets
and count each subset. /a

/

. For practlce in making/sets with a specified n 1mber of
members, have a child count aloud a given number|of objects
and place thém on the flannel board, in a cup, or ¢n a desk.

e . .
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@ Appomt a child as banker Give each of the other chil-
dren one counter, Each child in turn comes forward and places
hls counter on a p11e before the banker.

Each time the banker says, "I have .. counters, You give
me b, Now I have _ | . counters." -The banker counts’.each
time before he says ho many counters he.has. (For the many
children who cad already add I, this step may need to be
N " done only once or twice, ) Chlldren take turns being. banker,
% . -
; After some’experience with the gaime as described, a child -
-may come forward and- say, "¥ou have ___ _counters., I

ks

give you 1. Now I think you have ‘counters. Count e

and see whether I<am nght " The banker checks by counting,

©* - -The game may be varled by giving °ach Chlld two obJects to

place in the plle dunng each turn.

The banker may also glve away I', 2, or 3 ata time, -He would
say "I have _ ~ _things, I give you _— . How many do
I have left'> " - The recipient must count to check., '

P
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Lesson 18: MATCHING TATNNEBARS BY NUMBER OF UNITS
This lesson continugs Minnebar matchmg but empha51zes
. the nurdber’of units in the bars. Now the bars should be
referred to by their number names as well is by color.

2

MATERIALS
. R N . .3' )
“ a set of Minnebars for each <hild . |
. PROGEDURE T oL -
R . Review someof the Minnebar matching activities from '
: Lessons 6 and 7, now using the nunber names for the bars.
Mske statements that help the children move from focusing
o _ on color to focusing on number of units -- "AII the black bars
“ T are on°‘—bars Sete. . : -

Ask the children to match the 6-unit bar using only 3 unit
bars. " Né¥t, ask them to match the same bar using only 2-unit
¢ oL bars. 'Point out that in sach of these matches, the "target"

was matched by using only bars of the sam° length -- ofthe
' same number of units; ' X
Now select another evan-’unit bar and ask ‘chea children tou - -
match it using only bars of the same.length, Afterone solution
has been di sgovere,d, ask for another way of matching the
_ . target., Have the children place their solutions directly under
- ' sach other, The following illustration shows some of the

; solutlons for an 8-unit bar.’ .

~

%?? W"‘*@: 5
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. Have th@ chlldren use only I, 2 and 3-unit bars to match
- _-any larger bar To make this more interesting, ‘the smaller

, ‘ bars may be called "shots" and the larger bar to be matched

. can be the "tazget " Here the children see who can hit the

target in the least number of shots, (You may wish to have

them keep track of thelr shots by using tally marks. ) !

More abl= students can be challenged to investigate whether .
they can play this ganie using only |, 2 and 4-unit bars as !
- ' shots; that is, can all the bars be h1t using only these three

' . lengths of bars?’

<
2
;‘3 -~~
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COMMENTARY . oo U

. . " - . ~

-

S REPRESENTING NUMBERS BY PRINTED NUMERAL SYMBOLS

° «

- PURPOSE

"~ To 1ntroduce prmted numerals a

-~ — To introduce the relations between numbors and numeral ) -
symbols . y

O

— To give practice in associating numerals with numpers. .

~ To provide practice in ordering numbers in sequénce. .

3
-~ B * - b
[ . -

4
This section suggests many activities-that give the chlldren
practice in associating printed numerals with numbers. This, .
involves a degree of abstract thinking tha"t may be difficult
for some.children at this time. It is important that they have
a good foundation in understanding counting befeore they be-
+  ginreading numerals, You should use your own jedgment as
to how many of the activities to use and for which children L
they'ar.e appropriate. _ . .

Lesson 19 introduces printed numerais.to the children. Les-
son 20 emphasizes the number sequence. Lessons 2! and 22

give the children more practice in courting. Several ac- »
tivities are suggested in which the children ificrease numbers ©

by one or two. This provides some pre- -addition cxperlence e
and practice in predicting and ‘checking totals up to ten, ) i '
Lesson 23 provides activities to help remfbrce the relation- | .

" ship between numbers ang number words and symbols e
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Tésson 19 'ASSMOMCI.ATING NUMBERS AND NUMERAL SYMBOTS

e,

.t N\

Prlnted numexals are introduced in_ t\ls lesson,- Playmg ) .
games with the cards will help the chiNdren learn about the )

) numerals

‘MATERIALS L - N

"

7T

*

PPOCFDURE .

o

. s'tickers -~ stars, ett, (optional)

; . Displéy the larger numeral cards one at a time, Have the

sets of numeral cards -- 0 through |0
a larder set of numeral cards

9" x 12" drawing paper

puzzle cards

childien select matchlng cards from their sets, recite the o, )
number word correspondlng to each symbol and hold ub the -
‘ ,correct number of fingers,

@ Use 9" x 12" drawing paper to make.a set of cards show-

ing the numerals 0-10, Print a numeral on one half of the card

as shown below and then have individual children draw a cor-
responding set of object pictures or paste the a_z__proprlate num-
ber of stickers cn the other+half of a card, ) \

3l )

- Puzzle Cards: Make several cards such aé those in the ‘
followmg example, Have the children mix them up and fit
them together again.

e .
A
2 d
ey ‘ |

> @ . | Sm%

?

(Note Th1s is also a commercial’ game called "Numberlte"
" procurable from the Judy Company )

79 .




L°ssgn 20: NUMBERS, N‘tﬁ\AERALs AND SYMBOL ORDLR

-

\ -

‘This lesson continues the association of prlnted numerals
with nuémbers, with special emphasis on the number sequence,

, -
LI . ’
-

MATERIALS - - , - .

~ ' counters (at least 55 of each of two colors). o

. - 22 plastic containers or paper cups

— sets of numeral cards = -

-
L

PROCEDURE R
. Distribute one set of numeral cards to each child.. Call
" out the.number words and have each child select the proper
symbol for the number, As they become proficient ~ call out 1
several numbers ,in succession and have the cards arranged 1
1

in order. Have the class practice putting the cards in the

proper sequence on the chalk tray. Individual children are
not ex.pécted to perform this w1th complete accuraey at this
tlme

Ma'ke'up two sets of containers, labeled from | to 10.
" Place the appropriate ‘number of counters -- all of one color

°

-

-=-in each container of one set.,

Give a child the second set of ampty containers and the cbunt=

ers of the other color. "Ask the child how many counters he

thinks he should put in the céntainer marked.” 1" - designa- -

ting it only by pointing. If he does not know, have the class .

help him. Then let him place in each container the number of ‘

counters indicated by the numeral on it. Hé should then check L

his set with your set, comparing counters on a one-to-one |

basis to see if his work is accurate. The number words ‘

assoc’iated with the numbers should be used frequently. : . i

“ 1

Once thlS act1v1t1y is understood and done rea sonably well, ) :

« 1nclude an unmarked contamer "\
|
|
\
|
|
|
|

HOW SHOULD WE MARK IT IF WE WAN'1«3NO COUNTERS - * .
IN ITS SET? N - :
. 0.0

F




ERIC

Aruitoxt provided by Eic:

-

"Talk about the "empty".set and use the number "zero" with
the symbol "C." Write the symbol on the container and in-
clude it in the set. . o )

‘ "Scramble": Eleven children, each holding onetof the

numerals from 0-10, are "scrambled" so ‘that the numerals are
out of sequence. The other children try to unscraniblé the
card.holders, lining them up correctly froin 0-10,

Now place the mixed=up cards on the chalk tray. Individual
children, or children in groups, may be chosen to put the

°

numerals in order, : )

<




Lesson 21: INCREASING NUMBERS BY ONE OR TWO

- .

These activities provide more practice in counting. They also
give the children some practice in pre-addition and in pre-
dicting and checking totals up to ten or so. The continued
use of physical objects with their counting,exercises intui-
tively reinforces the children in the concept that numerals are
symbols for numbers of objects. Varying the kinds of ob;pects
used also reinforces the concept of number and its relation to
numerals,

FA

MATERIALS , : .

213

A .

— large display cards (9" x 12") with numerals on one side
and pictures on the other. .

— sets of cards with numerals 0 - 10

PROCEDURE -7~ ' u v
. Prepare a set of eleven large display cards (9" x 12") with
. numerals from 0 - I'0 on onz side and a set of pictures of

appropriate.number on the opposite side. Sometimes have

all the pictures alike, sometimes all different and sometimes
repeat only a few, This helps the child to think of the ab-
"stract "threeness," for example, rather than thinking of "three

.~ alike" or "three different."

Alle

3% {67 e
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Place any large display card in the chalkboard tray with the
picture side showing, Ask the children how many are in the
set shown. 'Havé them select and show the proper numeral
card, Next ask a child to pick (without looking at the numeral
~side) a card that has a picture-of a set with "one more" or "one
less" member,. Have him place the card he has selected to
the right or left of the other. Proceed until the complete se-
quence has been develoned. When all the picture cards are
in order, turn the cards so that the numerals show. The chil-
dren can now see the corresponding numeral sequence. Ask
the children to recite the number names in order. )
e .

-

@ Have the children order cards"'s'"tartihg from about 5. Ask
for "one more," or "one less."
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Tesson 22; "BANKING" GAME : R '
) 1
This lesson extends the “Lanklng" of activity D, uesson 17,
to the use of number symbols “and simple pre-subtraction
experiences. I .
. 1"’ )
MATERIALS R - /
~ — counters e ,
N 00\ ! ' “ / ’
PROCEDURE . / .

»

Select a child to be the banker or "counter," and givehim a
maximum of five objects. Give ten other children each ane

object. Each child, in turn, then comes to the baf;ker with '
his object. The banker says, "I have objects. You /-
give me one. " The "customer" gives his object to the banker. /
Then the banker says, "Now I have ) objects." . When- - /
ever a number is mentioned, have a child select and display /

~ Ahedproper numeral, card, The children take turns at being the s

banker and being a cu stomer.

-
- mcaaan -

’ /

Now after cnoosmg a banker, give other children a varied
number of objects {one or two) to give him. As the banLer
‘receives each child's object ot objects, both he and the / ' i
customer report the number of objects the banker has after AU
each transaction. (At first, the childrea should not haye to i

; \ i
total bew.) Y | \ o

e

Next, select a banker and give Kim three objects. Then dis- /
tribute one, two or three objects to each of ten other children v
Have one of the ten chlldren approach the banker and say, - o

"You have _' ,ob;ects .1 have ‘ ' objects. Igive Lt
you . Now I think yox have objects. Count )
and see if I am right." The banker counts and says, "Now ..

I have objects." They both count and check. (For
more participation, you may appoiat more bankers and let . ’
customers go to any of them.) -

. e
. 3

o .
a
Al



~ M . - - \
. If you think some of your chxldren °Would enjoy it, you ﬁught
like to try a pre-: btraction act1v1ty Provide each ban}\er .
" with ten ob]ects and let customers withdraw one, two or three .
obsects ad)ustlng the conversation to 'suit -- the banken U
saying, for example, "I have ten ob;ects' I give you twd\ )

) objects, . Now I hav‘ﬁ reight objects left,”,” Both children would "~
’ " then check for accuracy, . s T

. ,
g - - \
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_ Tesson 23: NUMBLR SYMBOL SEQUENCE ' . -

- N - r
]

A number of suggested éctivitigs are provided for reinforcing
the rekations between numbers and number words and symbols.
Use whichever seem most desirable for your class. Undoubted-

- ly you will think of apprepriate variations. . . \

. ‘; MATERIALS ’ ‘ ;l o ‘ \

o \ , - ‘ i . |

N - . s . ct {
‘ """ —~ numeral cards . - ‘ |

o - countérg -2 20 per &hild .

olastic bags Lo . ‘ B

|

. Distribute to each .child a set of numeral cards {0- S; and l

e - a plastic bag’ contalmng about 20 small counters, Ask each l
- . child to place on the table or floor as many counters as he

* has fingers on one hand, 1f necessary pairing thcf counters . l

A . with-his fingers. (Should the question arise, say that for ‘=

7 " this game the thumb iz considered a finger.) Have the chil-

’ ‘+ dren place thejr counters in a row,,” Then have:( em put the © |
correct n,urherecgcard beside each counter, to show how many

|

|

|

i

l

|

|

counters are in the set, Check to see ii everyone is correct,
-~

ES

. " taking time to help fhose who are having difficulty. Of let
neighboring children check and help eacl: other. Continue’
¢, this activity by asking each child to put down as many counters
as he:fias toes on one foot, eyesy—nose; etc., each time
” 'pui;ting the correct numeral card beside each counter, .

? . .

Sl

/ 1 . ' \
. " @ Vary%‘he act1v1t1es in A by making'up situations such as
" Mary went to the storc to get four craﬂges With ‘your counters
T ) and cards, ‘show me how many she got," Later, when the
' . ;:h;ldra,n understand the relationship between fhe objects and
the r&Jmeral that represents their number, they can omit the

.t )counters and just use the numeral cards for showmg answprs

) @ “What's Missingt" Stand the numeral cards 0 - S - ‘

. . v (0~ 10 w1th the more capable chudren) in brder in the chalk i l

o L tray. Then select a child to remove ‘one card from the ‘se- .

Ce - guenca, while the children close their eyes. (Leave the gap

. . .- ‘ A - " . * ' Y
¢ . ' ! 0

‘e
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»

at first, closing it later and making the activity harder.) Then
have the children open their eyes and determine which numeral
is missing. Replace the missing card and let the first child
choose another child to remove a card, .

@ Show the children a set of common ohjects from the room --
6 pencils or 4 crayons and 2 rulers, for instance. Using the
numeral cards, have a child count the objecte by placing the
cards sequentially one by one on the objects as they count,
They will be matching an objeét with a numeral by one-to-one
‘correspoqndence -~ just as tﬁey matched an object with another
object in previous lessons. But here they are required to match
the numerals in a specific sequefice. It should become evident
to them that the last numeral always indicates the total num-
ber in the set, '
" Lasz, Child"T Two children are chosen to compete to see
who cah take the last child awsy from "the circus" (swimming
pool, birthday party, or movie). The purpose is to develop a
winning strategy when concepts of one and two are used.

Have all the children except Bill and Mary (children chosen to
compete) sit or stand in one area, -Tell them that they are at
the circus, and are having &very good time! Bill and Mary
will see which one can take the last child (class member)

home from the circus. They may choose one child at a time
each turn, or they may choose two -- one child with eagch hand.
The children playing this game alternate turns. Children may
play this game in pairs using objects such asg blocks, toys,
marbles, beads, etc., instead of other children, N

Note: Watch for initial discovery. of the winning position,

and bring out the ided of winning numbers, When there are
four children left, the person whose turn it is (player A) could
take just one child., Then regardless of whether the other
player takes one or two it will not matter because player A
will win, If the children do not discover this strategy, they -
should not be told. Encourage them to continue.the game at
activity time, at home, ‘etc., until they dis&ver it for them—
selves. :

“P 2
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EEEENEY OPTIONAL EXTENSIONS

PURPOSE

R

.

— To give the children experience with the number
relations of coins. '

« To give them practice in printing numerals.

: COMMENTARY

As indicated in the title of this section, its activities are
. intended only as suggestions for the teacher who finds them
. appropriate for her ¢lass. After looking them over, you may
feel that they should be modified or completely-omitted. It
is expected that only a few children in any cla’ss will master
these activities easily.

o
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Lesson 24: COINS AND THEIR VALUES

Because of the disappsarance of many of the small neighbor-
hood store§ where kindergarten children often went to make ©
small purchases, youngsters are having less and less exper-
ience with money. Tamily charge accounts at 1ocal stores
-~ are further reducing the number of cash transactions in.which L
. . children can participate, so it is important that the school
T : provide opportunities for them to learn about money.

MATEFIALS
— real coins-of each denomination (pennies, nic'fce.ls' . {
and dimes -- include quarters if you wish) :
- play money ) ’ T
— pictures of coins
— set of ‘Minnebars

-—= story, "The Lemonade Stand," pp. 92-99 1

PROCLDURE

L]

’. "Name the Coins": In carrying out'the following activities,

you may find 1t advantageous to use [, 5, and |0-unit Minneé-

bars to illustrate t' ¢ relations of the pennies, nickels and
dimes.’ i

tHold up a penny, arnxckei and a dime, one at a time.

Have the-childron name eachone,
HOW'CAN YOU TELL A PENNY FROM THE OTHER COINS?
WHIC,;H IS LARGLER IN SIZE -- A NICKLL OR A D'IME?
WHICH IS THE LARGEST COIN OF ’THESE IN SIZE?

., WHICH IS THE SMALLEST COIN IN SIZE?

Give cach child a penny, nickel or dime (or play coin,or

pictures of cains).
90 | | SN\




" WILL THE SET OF CHILDREN WHO HAVE PENNILS N
STAND BY THE DESK, PLEASE? N

. . r WILL THE SET OF CHILDREN WHO HAVE NICKELS

: PLEASE STA\TD BY THL TABLEI'> L R
WILL THE SET OF CHILDREN WHd HAVE DIMES

STAND OVER HERE, PLEASE?

° e

HOW MANY SETS OF COINS DO WE HAVE?

g Have a box with play money in it, During free time the chil-
dren can sort the coins by name.

- N @ "Coin Value": Discuss the value of each coin with the
- children.

PO

ONE PENNY IS THC SAME AS ONE CENT.

ONE NICKEL WILL BUY AS MUCH AS FIVE PENNIES.,
WE SAY THAT A NICKEL IS WORTH FIVE PENNIES,
FIVE CENTS.

A DIME IS WORTH TEN PENNILS.

’ IF AN APPLE COSTS FIVE CENTS AND I HAVE FIVE

PCNNTIES, CAN I BUY THE APPLE?
¥

IF I HAVE A NICKEL, CAN I BUY THE'APPLE? N

éiQe eéchch]lcf a coin (51;; ‘coin or B_i_ctur—é-o-f coin). Choose
/ a child who hjd_s a nickel to stand near you, |
HOW MANY CHILDREN WITH PENNIES WILL NEED:

TO STAND BY PETER TO MATCH THE VALUE OF EHD
NICKEL‘7

Have five children with pennies stand by Peter, who has a
nickel. Repeat these activities for a dime (and a quarter,
if you wish).




: IF A NICKEL IS WORTH FIVE CENTS AND A DIME o
IS WORTH TEN CENTS, HOW MANY NICKELS IS. o= - 7
* ADIME WORTH? = . — - — — )
Divide teh children, each with a penny, into two subsets of
five, Have a child with a nickel stand by each subset to show
o that two nickels are equal to a dime in value, -

If you think that your children are ready, {epeat the activity, .
asking how many nickels it would take to have the same value
as a quarter, i -
- » . WHICH WILL BUY MORE, A NICKEL OR A DIME? \
AWHY? LT

2 . WHICH WILL BUY MORE, A DiME OR A QUARTER?:
WHY?

Use the accompanying stQry, "The Lemonade Stand, " .
(pp..92-99) to reinforce and review the children's under- 3
standing of penni€s, nickels and dimes.
¥ ] ‘
These printed coins are similar to the play coins supplied .
with this unit,




finished!" He looked with pride at his lemonade stand. He had

) THE LEMONADE STAND

<

°®

Johnny pounded awa'y‘ with his hammer. "Bang, bang, bang,"
it}ent. Then he ’stopped and stepped back. "There, it's all

< made it by nailing a board across two orange crates. "Now I can

se}l lemonade to all the people who walk by," he thought.

He ran back to his house. He was so excited he was practi-
cally shouting when he called out, "Mom! Mom! My stand is

ready. Where's the pitcher of lemonade I mixed up?"

"In the refrigerator, " his mother said, "and here are some °

clean glasses and a box for your money, too. I put some coins in

the'wox, in casé you have to make change, You can pay me back

tonight."' R )

"Thank you, thank you, Mom!" Johnny shouted over his 'y

shoulder, as he went out the door wi_th his big carton of supplies,

"Are ybu sure you know how to count your money? "' Johnny's

mother called after him,

"Oh, sure, Mom," Johnny hurried down the walk to his stand.
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He scarcely had time to arrange everything the way he wanted
“it, when a woman customer came along. -

"I'd like a glass of lemonade to drink while I wait for the

bus," the woman said. ''How much is it?"

"Tt's a nickel a alass." Johnny poured a dlassful for her, -

The woman paid Johnny ‘with five brownish coins. Iohnny'

. ¢ ! . .
looked -at them. "These are pennies," he said, "don't you have a

gic}{el? " : Y

-

The woman looked in her purse. "“No, I don't," she said, -
"but I don't see why you would rather have a nickel. Igave you fi\?%
pennies. That's five cents. And five cents is the same as

one niclgel"'

“«

"Are you sure these five pennies are worth the same as-a

nickel? " Johnny asked.

MOf coufse," the woman said. Then she walked over to the

bus stop.

"Five pennies are worth the same as‘one nickel." Johnny was
talking to himself. "That's a very handy thing to know." And he

counted the pennies as he dropped them in the box,
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. 3 " Then a neighbpr, Mrs. Bréwn, came to Johnny's stan-. "1l
' buy a glass of lemonade, Johnny," she said. ~
N ! R . ® .
~ » 4
" Johndy poured another glassful. "One nickel, Mrs, Brown., "
. < * 4‘
. Mrs. Brown gave Johnny a small silvery coin. L
N ) , . . %
) : “This isn't a nickel," Johnn said. "irs smaller 'gha'n a SN
o -
, nick?l." . E T -
A "Yes, it's smallei"ih size than a nickel, but it's a dinme, and
a dime is worth more than a nickel, Johnny. It's worth ten cents.
But a nickel i's worth only five cents."
AN . . .
. “You mean pennies? " ‘ .
"Th/z’zt‘s right. One pemny is one cent. TFive pennies are
/- . L4 . «
worth th/e same as a nickel and ten pennies are worth the same as
a dimg." ' . oo . ‘ .
S ) 5 . .
/oo R . —_
: / ' Here let the children tell what they
J/ , " know about the relative value of these
ya two coins. Emphasize the fact that it
’ takes two nickels to be of the same
.value as a dime, 2von though a dime is
smaller in size, "
- ' rd
. Iohnr&éf thought a whilg and then said, "A dime is worth two
nickels, but the lemonade costs only one nickel. That means T .
owe you one nickel, Right?\'
s, o
"Right." -.
Johnny opened his box of money. He saw the five pennies
> -
the first wonian had baid him and five nickels his mother had put
in for making change. —
. . k
\ Discuss the two ways that
X Johnny could'make change. \ -
. S 103
- 96 ‘ : ~
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"1 think I_"ll give you the five pennies -- they're the same as
[N o . ) . .
one nickel.' Johnny gave \rs. Brown the pehnies ancf put the
\ A .t ) . :
Y« dimgin the box, Then he turned and saw his mother xcoming down

N . . . .
~the sidowalk toward h/is stand.
. N \ ,

) v. \'{ T "How are you <iging”" she asked. "I thought lmaybe you'd-" ~
* ) 14 ’ ! H N .
- - nead help making change. " -
v . 4 ’ -f- N . b . .
N O\"J ! . "Aw, \Niom, sométime‘s‘you forget that I'm growiny up,"”
e \"’}} Johnny said. -Then he smiled. ™Why donft you have-a glass of \
. Y - . . ) . L. * ‘ ‘| . N
« : . lemonade,while I tell 'you all about making change?" * -
- " "rine,"’his mother said, and she stood sipping: the good, v a
cool dirhk while Johnny explained what he had"learr_red_about
. . " . pennjes, fickels and dimes. . ’
R - [ : ' . .
—— . .
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- o . .
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Lesson, 25: PRINTING NUMERALS (OPTIONAL) .

The activities of this lesson-are designed to introduce chil-

4 dren to the writing of numerals. It is lefteentirely to your
discretion to decide whether or not the children,in your class
are ready for these writing exercises. )

MATERIALS ! ) - ’ \

~ a large piece of cardboard er sandpaper
- Worksheets | to S ' .

~ newsprint _ <

crayons .

PROCLEDURE YA
To give tho/chlldron preliminary musgular tréining,‘in how
it "feels" to write numerals, we describe a few of the many

N - methods from which you might choose. . ’

‘ (1) Make large cardboard or s~ndpaper cyutouts of each num-
eral and encourage the children to trace the-cutout shapes -
with the pointing finger of whicheyer hand they prefer,

(2) Use crayon to draw the n@merals | through 10 on 10 pieces
of fine sandpépey. Have the children trace these with pointing
finger. (They will discover that the outline of the numeral !
is pleasantly skippery compared to the parts of the sandpaper
without crayon.) .

4

-

. @ Use Worksheets | through 5 one at a time. Adapt the
_ following procedure for each of the numera Is.
4 ‘ .
For Worksheet |, demonstrate the correct vrinting of numeral | *
on the board. Then have the children trace the solid nuperal |
_ on the worksheot, first with fingers, then with crayon', Have
e them repeat this activity with finger and crayon for the dotted
. numeral kand then write the numeral in the blank spaces., ’ (Ex-
plain cach time that the little x shows where ’to begin printing

the numeral,)- - ‘
110
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'or each worksheot the children are to draw the appropriate.
number of objects in the space to the left of the first of each
numeral, This is illustrated on Worksheet |, :

After providing the children with newsprint and crayons, have
them follow up the worksheets by writing each numeral free
style and drawmg a set Wlth the appropriate number of members
to go with each numeral,

_In those kmdorgarten rooms where there are large chalkboards,
children might enjoy trying to print with chalk, though the
nmanagement of chalk is more difficult than crayons for most
chilauren,

- Provide printing opportumtles for the children to write
numerals relating to their own "experiences. Por example:
have the children "print tht numeral that tells how many
wheels are on d tricycle; how many eyes we have; how many
toes we have; how many buttons are on John's jacket," etc.
Let the children use newsprint and-crayons, or the board -~
whichever is easier fog them. '

“Missing Numerals": Write a series of t'hree numerals on
~the chalkboard., Leave a blank for @ missing numeral,

) the child fills 1n the blank cqrrectly, ‘he may write the next

"sot of numerals and the.blank.
The first series of nimerals may have two numerals and
then the blank,

- [

R ——] .,

. The secead set may have two numorals and the blank in-
the miadle, <

¥

I

<y

3 ) s
?
The +hlrd set'may have the blank coming fxrfst and then
two numerals, N
4 5
" . P ‘: - ' - -
iid o

101




. as . .
"Art Activity with Numerals": Have the children make a’
number book. They write the number | in the corner of a
sheet of paper and draw one object on the paper, write the
number 2 on the next page and draw two objects, and continue
until they reach number 10. As you check each“page, have
them count the number of objects they have drawn.

Worksheet 1 - . Worksheet 2
) - % " ¥=~ | */
4 > | I ) . ' !
P . ] ! [ =<, -£.
1 i l "y V.
- ' i ' ’ \ ’ \ ¢
» P - -
: - T < - - 7-
*. " * * )f" * . *‘.\\ * \‘ * \\ \‘
I A ' I 1 ! ’ ;- ’
' : . ] 1 ' - o -3, S Y
| w1 1 1 i t v \ \
v J ) !
1 ' 1 ' i oL ~a. ‘et AR NP
. ™ '
A X % X X x- X * * X
> .
. .
PN PRI RN * t * LT
* )| X ) | % ) ! I t
- P 1 ' 1 "
/’ Vd ’ | S | S
7 ’ 4 ! t
L o = AR I___.- > f ! !
L=~ Lo~ PRl ,“\ PIaERN b 3 ] * t B 1 * 1 *‘ !
\ A \ * \ 1 1
RN RPN Rl I R AR I IR IR I
- -, L . ; bomere | Lot Lot e ] wae}
4 7 ° ’ ’ ’ 4 . ' ' 3 ' '
PR [ [P Y S E A, ' ' ! ' '
3 X X ® x X
X x X x x
A -
~ °> d e
4 — 9
*
\ § ’ 3 ‘
. 4 0 ‘
1o (
| 1
S . . 1
) 1
4 \\ y ~ ’
. ¥
102 " . ‘\\ C .
o TR “ : ) -
‘ { s~ :
‘ 5] . .




Worksheet 4

Ay

. Worksheet 3-
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Worksheet S
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