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. BOOKSEVEN

)

LOWER BRACKETS | o

Although many 'puup'.le feel that lower brackets 1s most Valuabl‘u after a

class has had. oghe r vxporwn(ze w1th 11 actions, some’ tcachus find it usuful

,' also during Lhc\um ly stages of introducing fractions to ‘children.. \
Notu.v thiat lowu brackets is not ''rounding off"'." (In teachmg ch11drcn “ .
you will probably not have to" give this Warnmg-—-—-thcy are lll(L].y not to have C
. the preconception that it might be rounchmD off’) |
'.. . ‘\ .
“Here are some true equations: . F) T
I
= 6
= 3 '
4 L4
) .v
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Note: Your answers fdr-proble_m 5 and ‘problem ‘8 should be different.

L . ’ : .

2 ¢ 93,2370 o e R,
R 4,263,859 , _ | L - 3y .
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* Remember, frames‘ of the same shape 1n an equat1on requ1re :
thesame number. E.gey . +»@ . e ‘
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, .In-"the_‘prob'lems'Belo_\';v, What_ r_xﬁnﬁers_'-work? -_lf_ih doub_t_’,jry 'sqmé,.- ‘ .

\

-o B 1&(33.; - . _:.2 > _. .. _:'rz J ' . A- . . . _. “. C E . ' [

(Note: '">" means '"is greater than''; for example,. ‘3 >2, and 3 > By
‘ | Lt _ : . Ce oL Ce o .

In each of the following exp'ress_io\h"s use one pair of lower brackets. Place the

o

o

. brackets so that you will get the largest possible answer. Include your a"ns-iWErs.’-- )
_ o
34.

-+
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L ‘ o B, EEilogue" ' | ' "

.- Students who know about number lines often view '"lower bracketing'" as .
. " .- - I . - . o

follows: _.”‘I'_f'.._yofu are on a whole number, stay there; '_ Ifeyou ‘a_r."e b'etweeniy&holge_

’

i »ﬁ}bcrs.; move to the left until you get to a whole 'nﬁmber.; U I

r‘\ Y Y

| [ 37J.‘~ - .,/3;7

BT

“ This notion is true-for lower brackets with negative numbe®s also.  You -

. ) . ‘;’.,' : ,: - . L Q o, . ‘- . . . ) . . . , . - n R K ;
1T v Lstill stayion integers and move left when you are between thet: .
e B '. .'3_. P o . AE S R C : - S [ . . ’ o

’
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| Th1s concepnon of movmg down the n rnber line W111 be of great value
' . toe you when you g1ve lower brackets pr:%lems 1nvolv1ng n,egatwe riumbers. R
Students usually prect that the answe'!‘ to l_ 5 _I ‘will be""5 The nurnber : . '

LA L

' llne is. probably the best way to lead them to’ the correct answer, "'6

(\ : We recommend strongly, however, that you use: lower brackets with J

1p031tive n}mbers for qu1te some. t1me befqre usm@ them W1th negatwe numbers

.

,“:}t »* % ) - oo .

: A ) A ‘ ' e P _ N R
- Sometimes adults object to a statement such as T, '

v

teellng tha\ "You Just can't throw away" fractlons ! "):LOr "My stud-ents have o

enough trouble w1th fractlons anyWé\y IfI let them-Just drop fractlons, weil\—/ ! "_

-

You arvnot just throw1ng away fractlons \You are followmg the accepted
“rulk for a spec1f1c mathematical funct1on Th1s funct\lon can be fasc1q'xat1ng to .

" play w1th and,it also has practlcal uses which we haven t dealt with yet. ., N

e'want students not to cr1nge in hor/ror if thzr'lsee a problem such as

15'1—8_-,- . 121 » even though the computat':ton would be messy. At least they.

‘should be able to examine. this problem and say, "Well, it could be done w1th -

- (,nough time and care, and I know:’the answer. w1ll be between 22 and 23 .
_ e :

' "[hls is summed up by S - '. B

%
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- While teauhmg, a fourth grade at the Ballald School

Rah ~Sumt of Problems in the Fll v
- SR , ‘- 'hLower and Uppe1 B1ackets L
4%h Grade Ballard School Dlstrlct #63, N11es, Illmo1s .
- Teach r: Mrs. Carol Danie& p o

‘Mrs. Daniel

year after this institute Mrs. Daniel alded in gwmg an institute for the . |

other teachers in D1str1ct #63

.1111acl( for the

latter_institute..

: ')
This f1_1m was. edlted fr m.a- -v1dpeo_tape

)
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What does it ( L ') do to a number?

i}

v

attended @ tWLnty—WLek in-service 1ns\tt~t\ute usmg P‘i‘OJeCt matenals. The

»
.

("If there's a fraction it cuts it of_f; ")

‘2. |
2 N

.....




o, ! . . , TN . o ) ’ “ w . .'_'. : * '..
G1ve me some other number that - C : > L

.’ e
" I could put in brackets to glve an 4 '
- '.answer of O .- " . B 16 ' 32

Voo L 1_-,039 J o - B L "; ' '("It's maore t};éh Al because the top numbef
L1 B . is more than the bottom number' ") a

' B
P

R F_'ix-t,he bottom number . '
‘. \ ‘_' , . .. . A . ) ~ . . ] P
. .’.. . . ‘.hu‘. . Z . y T’ J ‘ | .. .. -
‘2' + 'EJ =" . crl _ _ ( 1 )\ Y o
e RN A -
1\ » B : R R

,22_.‘+__'3.2-_+ 4J = Sty T ST

'(Answers given: 26, 1,081 ) e .._/‘
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' ' ;This' much would b zero; By o SR - R o ‘ L
. | o 3 . ‘. - - .‘. l'\ . , (h .( L - " . ) L '. .‘ N E }' Au...__ . . | -
e g 1sg1vert S |
D o ‘ R : . ( ._1 , because a = l1.. ~The brackets
Lo I VA ! . is only for‘th'e extra.'") s

- . 5 . / / K -‘ : - | .A ’/). " . . . . PN f. .' | A' . . . ‘_ .
SRS ' S E \ © 7 (0is given.) - . R R

T T ("1 There s still extras in that gne so you
S . S ‘ have to take the extras out. .You just getj},"

v N . .
Al . A
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.+, (The answers are computed.)
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Folrf_th(-. e xt two'problems,' "which
one givel the smaller numbcr for ‘
an answer? '

.Q,Iiwo_ricl__ear if that's the only angwir, L.
o . .( ( 9 ‘
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(2 is given.)
10, 11)
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'( 12-,' 13,

4 _
_ (The top one, the bottom one)
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(69

(2)

T 3 ‘-"?L3"'

b

‘How.did you do it's o fast?

L c . R o
a .

’
’

(49)

{

70) -

. : - .( 1 and 2 a.r_e‘ given} ) _

¥

(Answers given:

3-5 » are given )

6,

56,

N

58,

57 )

. 31”:

, . (**Even though the number is long, the same
- . rule still exists "ag it did in the problem that
you Just d1d before. " ) :

r'\




~ "("Could it be any nimber?"

] . . . ‘ . . s : ' . . ‘ ) i‘ ) -
: - L o _ -\ \" 2 - | ~ =.0 is given, then
. ] . “\’\ . ,[ ] . J . . g ..P- '

] . ’ A\

rejected. L - .

- ! 1 and 0 are given., .
. ’ . . . L d .‘ - - ‘,,-_'",
i ¢ 1_" R S . 3"Putthé'sanusrﬁuhberthatdoesn'than _
S T .~ afraction into the two boxes." . T
. - SR 2 below zgro is given.) ) cL
I think that we finally agrece that . o ’
any whole number works as long '
as it'doesn't have a fraction,




Supplement U S L R “
EER o Usmg Centimeter Blocks to. Introduce' . "
A ) Itrlme_ Numbers to a Third Grade> | - T
. . ! L . . 0‘ . [} . ’ .
| [‘hxs i3 a degcription of seven cOnsecutwe classes during wh1ch a thlrd
\guulv was mtm(lm ed to u,nnmoter hibcksﬁ and b(,gan to pusefue the notion of - :
‘ : ob
. pumem-ss of numbers. e
Lo o ', The first two dé\ys' work is in¢luded for the benef1t of people who would .
\ | 9 like to know just how the blocks had been 1ntrocluced to the class Thos_.e_whlo o .
o ,.tm\t,mnhar W1th using blocks may want o start on page 15, wher_e tﬁe teaeh‘er'\%: -
bq.,ms wozk with prn’m,s E o . C S
: | The teaeher wag Miss Jenmfcr Abraham, the class was a third grade at’ A
( thc Bzowm School,. Watertown. Massachusetts '_I‘he observer was Mrs, S_a-lly'_"
. Agto, - o B v '
o ‘ '
Tirst Day |
- » ) R
Teacher: Untie your bags.. W1thout lookmg inside; reach into the
‘ bag and pick out the smallest block you can find. ‘
. ' ot . ; - R
) : K/Tost ch1ldren picked oug the w_hite .block quickly aftey the first few held -
- " theirs up in the air.- ‘? o o LA _
Teacher: _ .Now find a*block in your bag. Wthh is tW1ce as long as the .
‘ e . --white one. I—Iold‘lt up in the air. . You may measure to see
' * if the block you'are holding is the same length as, two wh1te
_ -ones. Find one which is. three times as long as the wh1te~
. one. Now get the one that is four times the length of the
. - white one. Continue building the staircase which we have
y started. You may make ‘it as high as you can build it. , v
.\’Q | | ' Now 'you can put extra blocks together, to get h1gher than
R - . 10. Hold up the block that is as long as 10 white ones. « . ' -
' bTa'ke the 10 block and find hogly many Ways yeu can bulld o SRR
the 10 block using only two blocks each time. oo T
Lentxmeter blocks of the sort used 1n these classes are available from the
Culsenaire Company of America, Inc.,, ‘12 Church St., 'New Rochelle, N. Y, , ,
or from South West Imports, Ltd, ' P O Box 40%1, Sta. D., 3 V.ancouver,'_.l? o
-~ Canada. o . T | ot
. : : C [ Q




.on the blackboard . ‘' . .
; 1 and 9 ' “(a white and a blue) " ° o - o I3
2 and 8 (a red and a brown) I L
3 and 7 (& light green and a black). N . 4
4 and 6 . (a'pink and a dark green) .
5 and 5 (a' yellow and a ye‘)w) _ . o &

‘A few children offered suggestions such 4s 8 and 2 (a btown and a red).
‘The others pointed out that a brown and a red was really the same thmg

ag-a red and a brown. ffhlch was already& 11sted B v

v

Day . o

' L.
. »

-T e'clas-s‘afgain' looked for tbe smallest block a'nd.the, next-smallest .
block in their bags. They then built a staircase. The -teacher asked

‘the class Yo do. thmgs such asf"Hold up the block that is as long as’
. 6 whlte blocks v .

.The class was given a problem: "Take a blue blocR ‘a dark green -
block, and a yellow block and make a train.” How many white blocks
long is'the train?' .Common answets were 20, 17, -and 22. The
teacher asked for other ways to measure besides with the white .
blocks. Class suggestions ¥ere 'two yellow blocks and an orange
in'the middle" and '"five pink.blocks". The teacher asked, "What - 3
would be the smallest number of blocks e could use. to measure" e
'I‘he"next:-p,t'oblem was: - "How many white blocks ‘would it take to '
measure a blue block,' a black, and an orange? " The class volun-
~ teered the following ways to measurc: 5 yellows, 1 white{ 2 oranges, .
1 dark gréen;. 5 light greens, 1 pink, 3 reds, and 1 white. T

e

3 ] . . . ‘ \..

| white - o '-
: | "] red a N
| light green
. ' | pmk ’
4 | ‘ ye'llow-
. o[ . -1 dark green’ _
~ [ vlack L

_ _‘7 s K " | orange .

\kl. ' 1%

'The children wwkecl at th{g for a while Then they comp'lled the Tesults
. . e $ : .

L]




. Teacher: _ Take out two orange blocka and llne them up to make a
' train. Now lat's build some more ‘trains that are this

. “long, but each time 'you dé it, use only blocks that are - .
' all the same color. How many ways can you do it? :
' One way we can do it is Wwith 20 wh1te blocka What .
I _ L other ways are. there" . , ' ,
. R L. LR . . Lt . . ) . .
, ..,.[HUFIITII.II'-LI = o
R o '. .__ . ~orange . L .‘ (trapge. 4 :

. ) . o ik . '_'~:.
The children were all very busy with the blqcks Fh&worked at th1s Ny
problem for'about 12 minutes. - Many ch11dren tr»éd toNpuild 20 W1th R

-every different color. "y _ : N i/
.. Sally: . dyellows. | 7. - hat ‘
l. 2ian:a: ’ " - 5 pmks. ¢ . | .
. . . _ oo L : _" Lo :
~Susan; . -~ 10 reds. . - . T ' |
P Liz 20 whites, R T S
Terry: & 6 light greens. e L‘Q// : Y
. Teacher: - . How many found Q lig-ht-'-gre-ens? - -_ R . TR -
. : : : ‘“ : _ : R L '. » o »"._'e
The class tesste'd th1s and dec1ded that it, d1dn t work y
Th1s llSt was’ put on the board o o ©
o . . e ) | - :: L
.‘ A.'. . : -, t(»' * - _I}Pil,ding 20 "N
b 4 yellows - 4 fives ' : N w .
v . " *5 pinks . . _ 5 fours . R . 7 R -
‘ " 10 reds 10 twos - L
2. oranges 2.tens ' S
Teacher: Now let's 8ee how many ways we can build 24 using only
a R blocks of the. same color. What shall we use to measure? -
. DR A
) Scott: We umld use 2 oranges and a pink to measure, ST
. L . ¢ S E .- _ . < ‘ o
‘ v . ' - ' . \ o o
A B 'I‘his time the children took abolt. 8 to 10 minutes to work the problem at X
e _ their desks N y T a
] 2 N : ) 'y . ot . v . o ’ A E ..‘
" - ¢ . ' ‘15 Q
’ . 18 L/\ ! L .
! ,‘Ln. £ * £ ¢
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Thu chart was thln put on the board

BulldmgL 24 | o . .

6fours e
4 sixes .

6 pinks .

4 dark greens.
3 brownsg*
12 reds

8 light greens

) '. ‘ - - 24 whites

12 twos - - \
-8 threes
24 ones .

If we had a tWelve block, we could bu11d 24 w1th 2 twelve -
blocks L ‘ o . 5

Now, "how many ways can we build 12? ~ v f
We can measure it with an-orange ayyg red.

_ . o ‘ . _ . n . . ' . " AN y . ' 9

"~ They worked about.five minutes at their besks on,this problem.
N LY . ) . v 9

6 reds . 6 twos = \
4 Tight greens = 4 threes .
! . . 12 whites ¥12 ones . RGN
o .. - 3 pinks ‘3 fours" N o
- / 2 daxjk greens ' 2 sixes .
. o v . ’
Teacher: What is the blggest block you can vse, following our rule,,-

D‘a.vvi(l,:_' :

Buildin& 12

'y and ‘atill build 12?

. . - o
- 6, because 6 +6 =12, and 7 +|7 = 14, and that's - ,
too blg ' s S
. "‘ »
But if we had a twelve block, that would be the blggest )
block we could use to build 12. .
. . .
o ¢ A
N 3
'.‘"’lh .’a
" ¢ ¢ '

3 eights ' | . , s"'

o
-




R -'Fou'r.th' ﬁay_

-

-

..« > "The class -began-by Building 8 as many ways as possible. Penny quickly '+ -
- found that 4 reds or 8 whites would do it.” Here is the table that was o
©°+ _recorded on the board: _ D B L

9

-

) - e .1'3uildin'g,8,s e
' o 2 pinks 2 fours _ o ?
' N 8 whites 8 lonés ) o
J( e, 4 reds . 4 twos o : o
* 1"brown 1 eight
‘ .e . ..\ . t ' '7 - ) . i _ .
_ . Then the class worked at building 16. Suggestions for ways to measure .. "
. 16 were "'a ten.and a six'. and '"two eights''. By this tinie the children '
Yoo ;) *were very quick t nd.-most possibilities. - The class compiled the
0 ~ [following resultson'the board: . . =~ - . - -
h-'.“.' T ')«. R - Building 16 . ' .f T J
16 whites |16 ones = .- e R PIC
\ Tt o '8 reds - 8 twas o _ .
. ¢ ' : 4 'pi : C, N Y
, . . pinks fours | | - N s
. B o 2 browns 2 eights ' ‘
- Teacher: - __Are there any others that make 167
o ‘},}J)ALM. l ‘If there was,a 16 block, w'e.could_,build'it. with one 16, ., -~ - ° v
{ e B 4»".,‘.:.,._. _ — .. \) N : o T ’ ' .
' Paul: N .-‘An'drange. and ‘a- dark green. o o o
", . Lindai-.  You have to have them all the _s-amé' color. -
Teacher: .~ Build 17, "still following our rule, How could we measure
Carosl\ine: - .‘i"wo'ei.ghtvs ;.ndé. one, or a ten and a seven. . -‘
- . - . . . . . . o . . N . ) " '
"~ The children worked for several minutes on this problem. - They tried
ldt;, of blocks. The blocks they tried first were the ones_' negr half of )
. l7'(eights and nines), or the threes and fours. After many unsuccessful
' ' - tridls by themselves, they began to have great inteérest in what their
' . neighbors were doing. ‘They were quite puzzled. -Finally;the teacher |
o \ ~ suggested that they sfiare their answers on the board. - They offered . b
B '"'17 whites' and "a 17 block if there were such a Block," and then . .
PR several announced, "',T}xa._t"g all." The teacher asked why thesd were '
.7+ = . the only ways. Why was 17 acting this way?. A child suggested that",,:'
foa .~ .- -we can build 17 only two ways b¥cause41_t is an odd number.- The class 7_

. generally-agreed. |

»




Teacher o Okay, let's hulld 15 usmg our rule Flfteen i's odd, too.

? 80 Bt ought to act the way 17 dld e T R

o e ~ _ o _ -
, The children Worked at this for a few mmutes The observer was im- -
 pressed with how rapidly Penny was worRing’the problerns She‘had l :

' ;> - found 5 light greens and 3 yellows wi hm half a m1nute‘ Answers were
L ‘ shared on the;board ’ ' KT '
g v Buildfhg 15 . . . N
- 3 yellows 3 f1ves !
5 light greens '. 5 threes IR L
15 whites. .°- * 150nes .. . L
‘ IR ’ *\' . : B

A fe‘y children decided 1mmed1ately that 15 w0u1d act the way 17 d1d and f

T they hadn't bothered to'try building it any other way. When the first
: 3ug,r~.st1on_came on the boazd, they looked startled. and promptly checked
it att

‘cHild suggested that 17 can't be broken evenly, but 15 cany The teacher
suggested that they try to pred;ct whether other nurnbers CJ

be' broken into equal parts. . < _ : A :

heir seats: Then they started workmg furxously to catch up. - One -

n or ca.nnot

Y
v
. L

Numbers that can be broken into equal parts .

A

8 . . 16
10 12
. ~ ®
15 18
,: 20 _.‘ ’ : : . )
Hut when 21 was proposed the class d1sagreed as to whethe}' or not it
could be broken into equal parts S
; T ‘
Let's build 21 and sée. M
B . ) ' _
They worked at this and came up with thes'e solutions:
| Bujlding'2l o«
. 21 w-hites).._ 21 ones Y0 .
. .3 blacks | 3_sevens ' o . :
C 7 11ght greens 7 threes = - 4‘,!;_','.‘. S )
- ;:So there are lots of ways to bu1ld 21, Tomorrow we will see._'if .
there are any other nurhbers that act the way 17 did. ' If you
. have time tonight to think about it, pee if' you.can find some
. numbers that we should try out. tomorrow ‘
R . . . . L i - .-.-’
. ‘. } B . L - . “ . T ’ L
. ‘ ' ’ '-.\'.‘
f Y ' ., f
. . . 21 v ,
o ¥MJ o N kL . »




L -
’
,(P .

, }onger 'th’an the or'.angé block, -.‘the défin‘i'tioh given by the tea’chgr'.i_s_ quite .:"“d_,é"
quate as a béginning. For example, 121 is gwt prime, and all you need i#a’ |
}train of gl-gv.en_.imagi_nary 11- C\‘ntimet?ﬁb’ldckg to show;th'_is-——nt')__t top great =+

4
)

,. . . .-... ) (X J L]

Dti’ririg -th_is"_class peripd'the'.'children ‘tr'ie:c.:l_'tdflind. her ,_numbers that S "

acted like 17." They built 7, and the suggestion irf nediately came forth -

© buil y with ones.and with themselves. ' They tested this theory by **
trying ™ build 27 with blocks other than ones or an irnagihary 27 block.
" They found that they could build it with 'th,re'e\s and with niges, so this "
theory was abandoned. Then they tried, 11. "At this point the teacher
~ introduced the term 'prime''—it is 4 nuntber that one can build only
- With white blocks or with "itself" if one has sucha block,* ~ Then they
- sorted the numbers from 3 to Iﬁ‘.ihté primes ‘janq&*}}gp—pr.imes;' '

~ that t‘lerﬂ_aps‘ all'numbers that ended with 7 were thé ones that you can.
' 1

7 ) Cow . .
_.~.. I' = . ’ . .. ¢

§ . \ .
oy, ‘ 7 L - . ’
(I . _‘ . . , ;\ .
- . ‘.. . . 3
v y ~
. ' e Y . ‘ »“
. ’ o 1N . . ¢
B [ , )
. 'y v
LI
’ l ‘ N A MR .o o . . : . . - R
] . . . _ v .o
SA ' ' \; R : - Lo s
‘ *The standard definition of a prime says that a positive whole number is o
prime-if and only if it Jes exactly two positive whole numbers as factors (it-

self; and 1). _I_f_'-yoqu exclude 1, and are allowed to.imagine centim’ete(r blocks =

a problem f_lo’r a.third grade t,ha't"i)a‘s;go e this far, - S o e

- .

i




Sixth Da_x {
'''''' \. : . . . . . ) . ] . . ..
The class ilrst bu11t 10 very quwb:ly Then the teacher prdpos_ed-:bui_ldih‘g. . \
e T 36. A student su,géested measuring 36 with 3:teris and 1 six. Mch con-. . .
S o fusion arogse from this problem, mamly because the’ chlldren didn't have. -
TR . _enough Nf any one color block to make it as long as 36 whites. Onein- '
‘ ;P teresting result, however, was that they were forced to 1mprov1§e Sornhe -
" .. took onlya .few of one color, and, having checked ‘to see that jt would work )
o+ if they had enough blocks, left the unfinished train as their answer. Others )
felt the need to get something that was 36 long and comple?d rows with . .
o, another color, saying things such as, "I don't have enough’threes to make '
oo T 36, s0 I'm filling up gy 3- row with sixes, because each of them ig like
' -7 2 'threes. " Others/dzaclded to share blocks and build thlngs together)"
The teacher heard many comrnents such as, ""You give me all 'youlr twos,
g \ ".~'.and 'l bu1ld us a 2-row: and 111 give you ‘my fours, and.you try té build
. us: a 4-row, ' After about f1ve m1nutes, they‘ comp1led thelr’answers on’

) \ ' the board S R ' .
T o ©+ Building 36 .7 T
e w9 pinks 9 _fdurs s S B

SR .~ ..*  _ 4blyes 4 nines . B B ’
L - 18 rede " 18 twos o e
g - . . 12 light'greens’ 12 threes . .. E : .
' "36 whites 36 ones « _ ' '
LA 1 thirty-six . .
6 dark greens 6 sixes
2 R 2 eighteens
3 “—w’\/* 3 twelves - -
. -‘fT:‘eagher: Now, _ Tet's bulld 13' st111 us1ng our rule. - . . RS
. . R L o SR P .
' o ) nb., 3 : . | _ Bulldlng 13 i Tl '. - o '

- 51133(‘\ - I 13 Wh__ltes\ o l3~ones E & , o

Bill: ._ .. -The .end_l. L o o s D e o .
Teacher: ' The‘end? - L S _ e
Bili:e » _' Yes, the end There are no more ways. - o Cor

: "T’,‘"_“my.-’ | _I-t's.a pri_me.. ‘

o ‘f)av‘i_(i:":. But d ]3 b]ock would do it. A

an.nn'éf : ‘Maybe 13 ig like® 17? Maybe it's all of the od‘d teens that L I

. J~ ., N | _‘ are prime - . . ‘ ] ‘-'.“-I . N . . . _‘l\ ‘{?.j
A Ch“d deﬁ?ed that AN (a Bqulggle) shoxﬁd(stand for the color of the - o
'xmagmary thirty-six block. | o N e e
‘ , - | . | . J . \‘




© John: I t'h__e_re’va_'s' a '6j_%,blo_ck,,. 'you:could_.-use them, O

A
. '

;.T‘each'e.r: - 'No. fair'us_ing fractional block_s. | S
' . Scott: ' _Maybe all the odds are pr1mes L S oy )

There was general‘%onfusmffor a morrrentr It seeméd that by th1s‘t1me
the children really wanted to impo'se a* pattern on tl;e primes and felt -
L frustrated-by the uhpred1cta ility of these numbers. " The teacher’ sug-" - "
w ' gested thaf they try other nymbers. They tried 5 and decided it was: . L
e , _prime ¥ he class decuded o l1st on thg bbard the pr1me numbers they .
SRR e knew about ' _ X . : S

"Primes I _,(. PR

» _ S TR .".. ‘- P - T
M - - o Tt U - L Lot ’

., Someone suggested 12, but the class d1 agr'eed Someone suggested that l
I perhaps all odd teens were*prime.: "I‘heie were put on}:e board: 13, 15._

_f'..\, - B S Johl%a:i\ll is 3 teen, too, even: though it doegn't sound like it,

. s0 11l was adde the list. Then Joanne became confused and started
r ‘naming even teens, tpo. The class caught her n\a.stake Caroline offered Ca
some odd. numbers that were less thah 10 '3,%.5, 9. By th1s t1me ,‘-' PR
' .there were lots of numbers on the board under the "pr1me“ 11st :
. S Prxmes . S o
- ot 13 B - B U
' . . v ey . . .
- The teac her asked if they were sure that all of these nunib® s were pr1n5 N
and could be build’ only with ones and themselves. “ Everybdae agreed b '

suddenly Marie jumped up and exclaimed,  "15 isn't a prige because jt

. can be built with 3 yellows." The other children told her he was wron :
o and set out to prove it. Suddenly they found out she was r¥ht. They thgen\
e 0 © 7 tried building 15 vther ways. (It is 1nterest1ng to note tha they had al-

l‘ s Toreagly bu11t 15 a few days before ) c o . s

N R / y Bu11d1ng 15 \

v N ~. [ ". o . L : g S .
] o . _ 3 yellows ~ -3 fives DR v
< o0 B ]ight greens S threes oo O |
R . B 15 Wh1tes 15 ones’ .. . . I




* , - . 5 o
.o Donmaldi™ = That'syall. . - .+ T LT
. Marier | 1 squiggle 1 fifteen
Liz: . We have to take 15 off the list. ' s
~Do ! ' | ’ - y ‘ Yo

Téacher:

" Teacher:

Marie:

" Dicky:

st

"
Ce
’

Sc".’ott: o

Bill:

"Caroli_riet- i
v

Y B

R

@ .

i Ter ry:

A B
‘-
,
&
\
L
.
.5
N !
(E
¢

Teacher:

John: .I

. Tommy: -

Ch11dren' ' .

They offered only - 4 twds and 2 fours as proof.
- saw that they didn't have to keep saymg "wh1tes" or "1tse1f."

ohn: | o ‘I~"thi:'1"1k S_cott is -fright that 2 is ~th_e-on1y ve'sien prirhe._ )
. § . ‘ . % :
-Scott: - 1 lgnow I'm rlght becauee if 4 isn't pr1me, than no other

- \ _ _ . 2
- Are you'sure that 11'and 19 are primesg?

" There was gener'al agreement. .

A'r'e there any other even n"umber_s that are pr@ -

The_classdisagreed. ,so'&in' .
miqstake.-' L

oo~

'. No,""you\_can-bu'ild 1t with 2 twos.

~ 1s 8 prime or not prime?  *

. number. above 4 can ye prime
number ML /

Take 9 o_ff';the.l.iet, toow

ot ~ .o

. et
S FERN ' S : C

Q.“here s an even number that's pr1me—2

-

.'r.\"gv.o- is the only je_ver{x;\number that.ns p.r_irpe,..-_
A N . S A T

are 19

e helped her to.recouht,' an_d'she'saw'the

.,I.s'n't 12.a prime?
Two sixes make 12.y
Isn't 4 an even prime?

L

oo

‘Not pgme. - '

By th1s time some smdents

ia

[He mesnt "o other even.

-t




B The.'class ‘b"u1lt 20 f’1ret They measured*\mth 2 teng. They found. the : }. }‘ :

'0 ) followmg ways te-build: 20 : 5 p1nks, 20. wh1tes, 4 yellows, 10. reds, AN .
2 orang’es,.and 1 A, (w sta,nds for the .twehty block )
' \ Then the teacher puggested 21 . One .of the stude ts dec1ded that 21 was ! )
e " a prime and didn't test anyth1ng The teacher urgkd him to try sorpe of o
A “the blocks just to be sure, The.class listed these way$ on.the board; " .
T \5 3 blacks, 7 light greens, ¢J whites. Carpline ‘'said, ""Two elevens' if - o
S . there. were elevens.' Sc dtt pointed out that 11 + 11 = 22, Other’ R
o S bu;,;,estlon‘i were s 1 twenty-one block and 2 ten—and one—half blockrs s /‘
e Ne:{u:the _classA W()rk‘ed.on buildin ‘1'9 They found 19 wl'ntes and l n1ne— : T \\
‘, o -;"-teen_ -bléc-k. i 'The c--lass ag-réed/%at 19 is a pr1me . P
: - A e . : 2 R o —_— ‘ ‘)

f1n1shed it, . the class checked: the1r papers Some of‘the nu ers'th_at RO
?'_ . they l1eted as prlmes were . 17, 19,75, 1, 3, 11, 2. The worksheet is' a .
| ' reproduced on. page 24, . el e ' o . e _.

A worksheet on’ pr1me numbers was ‘given out.to the chlldreng After they - .

¥ (To follow thlS up, a cla'ss may W1sh to make a permanent list/of all B , /ft
the pr1mes under 50 or under 100. ) e, N
e : oy L

Durlng the seven day per1od, the class was gwen a qu1z on us1ng blocks, '
.a copy of which appears on pages 25 and 26 '
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Yo e Naw\e —
\K 6 .a \" bloc_k ' Lo
Wkod‘ \D‘Otks dw \{ou ‘ﬂw\k ‘W\ese arc

KA N
o Wha* Hock; 0\\& \/ou Hse +b MeaSurc
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Q\»\C.‘:‘\'\ o S

:i ,' ' (DI-F You have o ‘o\uc \:lock aoa\'cen \>|ock av\a\ -
“ o yeltlow  block Jow w\av\\‘ w\ﬁe, blocks 4
| wov«\d *\ms bc/ -
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@ How w\qﬂ\‘ w\m%e, \D[OC-ks are \vx/|5 '(C\ OV\CS ......._...._.
Howmav\\‘ orange \a\ocks are W Vtc\ ov\es’
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