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Substantial financial aid to local educational agencies for children

of low income families was provided by the Elementary and Secondary '

- Education Act of 1965. Participating school districts have developed a
- variety of new educational programs to assist children with special edu-
cational needs. ‘These programs are based upon “local needs assessment
with.major parental involvemeQ:; ’ ,

. < . 1 ‘ // ) » k
- The three major pﬁiorities for compensatory education programs are S
';EZ ' bilingual education, reading, and mathematics. One of thé highest . ' ‘f\\\\ .
: . priority pragrams under, ESEA Title 1 is the subject matter grea of math- ’
ematics. Experience has shown that children who have experienced dif- * '
Ficulty: learning-in a traditional program often react gith,enthusiaﬁm to

1

a mathematics ‘laboratory approach. This publication was developed; ta
provide pﬁ%ctica] applications of this mathematics approach for uge by
- " classroom teachers. It should provide practicat .suggestions:for jteachers
- - . working directly with educationally disadvantaged children.
o 3 ; )
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'~ FOREWORD

1 ’ T f The Bureau of E]ementary Curriculum Deye]opment and Bureau of Mathe-'
. mat1cs Educat1on in cooperat1on with the Division of Education for E.F
D1sadvantaged ESEA T1t1e I, have developed a variety of mater1a]s on the
‘use of a Mathemat1cs Laboratory approach on the- e]ementary Teve] This

Joint effort has resuited in the re]ease of two pub11cat1on5°

Teach1ng E]ementary Mathematics Us1¥g LaboratorygApproaches,

~

& "' which serves as a, short 1ntroduct1on to the method
e -~ and

. ESEA T1t1e I, Anatomxﬁof an ‘Elementary ProJect, which g1ves a coni

crete examp]e of the use of a Mathemat1cs Laboratory approach w1th dis-

- -«
LIS

advantaged ch11dren . )
Encouraged by the*response of teachers and adm1n1strators to the
or1g1na1 pub11cat1ons, a dec1s1on was made to move further .in the direc-
tion of prov1d1ng concrete activities for teachers who wished to. move ’
into the human1st1c approach 1nherent in a Mathemat1cs Laboratory -program.
. Fredr1c Paul of the Bureau of Mathematics Education and Peter A.
; Martin of the Bureau of E]ementary Curriculum Development began the task =
% ; © of developing actfvities for teacher use. A committee ofqexperienced
| ‘ i.teachers consisting of C]afre Cohn,~HeTen Feder; and Pasquale Toscano,"
? 1 :..under the d1rect1on of Etlaine M1ntz,was engaged as agyr1t1ng*team ~'h'\
Mrs. M1ntz is director of-elementary mathematics and the other three are

,

teachers in the P1a1nedge Schoo] D1st2i;t The mater1a1 completed by this -
- . team. was then sent out for f1e1d test

to 11 schoo]s thro%ghout the
State. for use w1th ch11dren As a, Yesu]t -of a- favorab]e react1on

I ~on the part of the teachers who used this material, We have produced

T g s PR
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experimeéntal materials for use by school districts.

This publication is the first of four which are being developed
for teacher use. Each will incorporate the latest thinking of the

mathematics revision committee and may be utilized with any .basic mathe-

matics program. This publication is designed to éerye as a stimulant

to encourage teachers to open’ their minds and employ their imaginations

-

in developing further actibitie§. The classroom teacher in developing
her own set of "task cards" will adjust vocabuléry and choose concrete
materials in terms of a close know1édgé of the.abi]it&-]eve]s of her own

chi]dfen and thé type and amount of manipu]ative .materials available.

<t

Suggest1ons and reactions are we]come and should be sent to Fredric
. Paul, Bureau of Mathemat1cs Educat1on, State Education Department,
.Albany, New York\]%224.
Peter A. Martin of the .Bureau of E]eﬁenféry Curriculum did the °

-final editing and prepared the material for publication.

4
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. Robert H. Johnstone, Chief
. K . Bureau of Elementary
}_ o o v , Curriculum Development

Gordon E.- Van<Hooft, Director
Division of Schtod Supervisien -
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1 - NUMBER AND NUMERATION

v~ nuieER” D NUMERATION

1-1 Cover Alls. Purpose: Counting, number recognition, number line

readiness .
Suggested Grade Level: 1, 2

_Materials needed: Dice or numbered sp1nners, number strips, counters

. Procedure: Pnpvide each player with a strip, or.other pattern, numbered '

1 through 6 and six counters. Each player takes a turn rolling a die or
.spinning. . He covers ‘the.numeral on his strip that corresponds to the

number rolled. The first player to cover all the numbers wins. The game
can be extended to numbers greater than 6 if more than one die or spinner

is usej}

Q@@

- 1-2 Do as I Do. Purpose: Pattern-discowery,"sefs

~ Suggested Grade Level: K, 1, 2

Materials needed: Counters which can be assembled*and dismantled easily,
as: 'stringing or popit beads, un1f1x materials, geoboards attribute
blockssand Cuisenaire rods

Procédure: The teacher may display p &terns and ask pupils to duplicate
these patterns, Patterns.can involvefdifferentiation by any distinguish-
ing characteristic. Pup1ls can work in pairs to create their own patterns
and dup11cate each other's work.

The teacher may also ho]d up a card with a numeral and have ‘the pupils .
use as many of the materials available as needed to represent that
. numeral,

. . -
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_ Materials needed: Pictures, tape

,etc. - A

-.colors, shapes, sizes.

173 “Pipture Line. qupose: Cardinal and ordinal numbers, vocabulary,
d1re;t1ona11ty3 counting, 1 to 1 correspondence, adding, subtracting,
sequence, spacial relationships, numberline readiness

Suggested Grade Level: 1, 2

Procedure: - Collect a set of picturés (start with five about which you can

“elicit a sequential story.) As the story unfolds, tape these pictures in

a straight line on the floor, spaced a child's step-apart. Discuss what
happened first, second, etc. Where would you stand on the picture line

.to show the béginning of the story? Establish that each picture in the

line can be reached by taking one step from the start or from the picture
béfore it. : " '

Activities: Start at the beginning and take two steps. On which picture
did you land? Walk to the picture of the . How many steps did
it take for you to get there? How many steps 1s the from the

? How many steps are between and - -? Which

" picture(s) 1is (are) two steps from -~ ? Take two steps and one more;

on which picture are you? How many steps from the starting place are you?

P .7

" 1-4 Arrangéments.‘ Purpose: 'Groupina, sets, subsets. .

Suggested Grade Level: 1,2, 3 [ /7

Materials needed: Attribute blocks, cardboard shapes _ -

Procedure: Arrange “he set of blocks so that each subset (group) has

- only those pieces that have the same color and the same shape. How many

subsets are there? How many blocks in each? How do.the pieces withinca
subset differ from each other? Give each group a name. :

N

1-5 Overlaps. Purpose: Intersection of getB

Sugéested Grade Level: 1, 2; 3

_Whteria]s needed: Attribute blocks ' \ | .

‘Procedure: Choose a color. Make a éubset‘of all pieces with the color

(value). Choose a shape. Make a subset of all pieces with the shape. Now,
from these’ subsets take all the pieces that have both the color and shape
you chose. How many pieces in the first sybset? 1in the second? How many
pieces share both values (the color and the shape). Vary, using other

o

ot
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1-6 Stilts. Purpose: Measurement, rote counting, addition, estimation,‘
graphing, Iarger-sma]ler,-greater than-less than, 'eye-hand. coordination

-

.Sugggsted G}ade Level: 1, 2°

Materials needed: Large cylindrical cans, string

Procedure: Make stilts by using large cylindrical cans. Make a hole on
each side and pull heavy string through, long enough to reach a child'€
. hands. Knot tightly so the child can pull up on it. Have children
o . measure each other's pace. Estimate how many paces.!it will take to reach
. the other side of the room. Estimate whether it will,take more or less
. steps than-a given number. Try it. Mark position of where to begin and
where to end. Pace distance. Check.it. How close was the guess? Record

the findings on a graph, - '

] Approximately g“ high, 4" diameter

¥ ' -\f l o v hole punched

-

~

1-7 What Am I ? Purpose: Set c]assification’

-

Suggested Grade Level: 2, 3

Materials needed: Attribute blocks
- ' <
a Procedure: Arrange all the red and blue circles and djamonds in
an orderly way. . One of the pieces is not red, not a diamond, not‘sma11.
. What is it? Vary, using other properties. Ch11@ren~may play th1; as a
v game, taking turns with a partner, Try to play without looking at the
pieces. '

7
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1-8- Beanstick Place Value. Purpose: Place value, counting, addition,
subtraction, expanded notation, exchange, 1 to 1 correspondence

o .

Suggested Grade Level' 1, 2

Materials needed' Tongue depressors, glue, beans, small conta1ners
Procedure: Put 10 drops of glue evenly spaced on a ‘tongue deépressor. =
Put beans on each drop of glue. The beanstick represents a set of 10. .
Give each child 10 tongue depressors, a container of beans, glue, -and &

plastic pil1l container. Allow child to discoyer. how\many sets of 10 he has? °

How many ones? Extra beans are placed in the pill bottle as -ones.

g ‘.@@OO‘OOQ O@® !

1-9 Set Comparisons. Purpose: Equa] and equivalent sets, commutat1ve
and assoc1at1ve properties . :

\\\‘: - - Suggested Grade Level: 3, 4
' Mater1als needed Colored rods or b]ocks,.

Procedure: Form a set with three d1fferent rods. Have children form an
equal set. i.e. [w,g,rs] = [g,r,w] The order in which the rods” are placed
does ot matter. To be equal, the two sets must have exactly the same
kinds of components. Equivalent sets [w,g,y,k] equivalent, - not equal to
[rspsdsn] This activity shou]d be repeated many t1mes, varylng the

number of rods, etc.

1-10 Belonging. Purpose: Identifying sefs‘“ | »;‘:f.  ¥_ °

-Suggested Grade Level: 1, 2, 3
Materials needed: None 3

Procedure:  Have children take turns dividing the mehbeis 6f the class into
sets. Let ‘each child decide the criteria he wishes to- ‘use”- sex, color .

of eyes, hair, shoes, etc. Suggest an empty set, e. g %,pupils w1th orange
eyes. :

- -




, 1-11 _Heaps and Heaps. Purpdse}

1nequa11t1es, equa]1t1es, 1to 1¢
correspondence, subtraction, counting to 100, division readiness

! . Suggeste? Grade Level: 1, 2 , o

Materials needed Counfzrs

unequal heaps. How many more.counters are in the bigger heap? How many
. do.you have altogether? Invite another friend to join you. Share the
: counters-as equally as possible. Are there any left over?

e

» .

|
\
-, . - & i . \
oy Procedure: . w1th a friend, get a bag of counters Put them into two '

;1 12 What Do You See? Purpose: ~Estimation, counting, inedualities.
set c]aSs1f1cat1on, erdinal numbers, subtraction, 1 to 1 correspondence ‘
' ,-f .“.‘i'.v / . . | i y
Suggésted Grade Level: 1,2, ‘

Procedure: fave ch11dren name ‘the colors they see. How many different
colors are in the box? W1thout counting, guess which color is used on

the greater nupber of b]ock? Which color is used on the,second greatest -
number of blocks? . Which color is used on the third greatest number of
-Blocks? Record the estimates. Separate blocks into color sets. Count

the .cubes”in each set. Compare the count with your guess. Which was

1ess ’your guess or your cgunt’ How much less was it?

Materials needed' Mu1t146610red cubes, blocks, beads,'or toys : o |
|

]
1 %‘:
'1-13 Word Sets. Purpose: Math vocabulary

Suggested Grade Level: 3-6

. . Materials needed: None - . K .
Procedure: 'Have a contest to see which child can find the most words
beginning with "cent" and having some connection with 100, i.e., century
centenarian. Use the same procedure for the following wofd stems: geo,

poly, uni, sem1, bi, tri, dec D1sp1ay the resu]ts o ~
unit geometry .bicycle : po]yéon
united / }/// geology ‘ binary pd]ynomia]
s unicorn geography bi]afera] ) . polytechnic
uniform : geopolitics binomial "Polynesian




1-14  Wampum. Purpose ) Estimation; tally counting, numeration, place
value ‘ "
' ' Suggested Grade Level: 1-4 i ) gifj.

Assorted colored beads, laces, number track, containers
. 0 ¢

Materials needed:

Procedure: = Ask ch11dren for and record estimates of the total number of
beads in a box. Discuss ways of keeping track such as actual counting:
string beads im sets of 10, or string beads and knotting lace into a set
of 10. MWeigh a set of 10 beads -- try then to find the number without
agtually counting. Lay 10 beads along a number track. When 10 beads
- are counted, put one bead in a bowl. When thererare 10 beads in the bowl,

: remove them and place 1 bead in a box. Continue the process-until all

beads -are counted ' :

- »\

Use ta]]y strokes

, \ ",M \ / \/

-
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1-15 Straw Polls. Purpose: .Addition, subtraction, counting, sortinge
sets, equa11t1es, 1nequa11t1es, conservat1on

Suggested Grad/LeVel 1,2

20'p1ast1c straws, some cut short, use two colors

k3

. Materials needed:-

Procedore - Make d1fferent arrangements of shoris, longs, blues, reds.
Ask children to count each variety. Have them draw each set and tell
what is the same and what js d1fferent

- . . . .
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1-16 Qrayon Candles. Purpose: Addition, subtraction, ordinal numbers,
recording, counting ' ‘ -

Suggested Grade Level: 1, 2 .

Materia1sineedéd: Box of crayons, egg cérton, clay

Procedure: Stand crayons on one row 6f an egg box, attaching them with
small pieces of clay. Ask which is first, second, third, etc. How many
crayons? How many colors? What color is the third crayon? -Take some-
away and ask which five are missing? Which three are missing? How many
are missing? Make sums with two crayons and three crayons, etc. (This
can also be done with pegs and.a pegboard.) .

1-17 Straw Men. Purpose: Addition, subtraction, counting, sets,
geometric shape identification, inequalities A .

-

v Lo -Sdaatsted Grade Level: 1; 2

~

Materials needed: Co]ored straws, some long, some short, two’colors

Procedure: Have children make geometric shapes with straws. Ask: How
many reds did you use? How many blues did you use? How many longs did
you use? How many shorts did you use? How many long req? How many

long blue? How many short red? How many short blue? How many straws
altogether did you use? Take,away or add two red straws. How many straws
are there now? Is this morg or less than you started with? Have children
name or describe thé shapes they make.

1-18 Button, Button #1. Purpose: Cardinal numbers, counting, estimation,
place value, time, sets, pictorial :Fpresentatiop, measurement

Suggested Grade Level: 7, 2
Méteria]s'neéded: (futtons, calendar

Prqéedure: Have children collect buttons. ~Look for a yariety of co]qrs;
shapes, holes. On the class talendar, mark the date when the c]ass w1]1

begin sorting the sets of buttons, -

7

14




3

right?

- Have children name' and write the color beneath the corresponding button.

v S :
Attivity: Let's guess how many buttons are in the container. Wrjte it

“down. Count them. Record it. Let's describe the-different kinds of

bugtons. ‘Let's ‘guess how many different kinds, there are. Draw pictures
of“the different kinds of buttons. Separate them. Check how close you
came to your guess. Was your guess too high, too Tow, or was it just

. A \ N

L

1-19 Button,.Button #2. ~Pﬁrpose: Cardinal numbers, counting, estimation, T
subtraction, equalities and ipgqualities, sets, vocabulary, most, least,.
next, under . ' e T ’

. -

\guggested Gradé'Leve1:"1, 2

Materials needed: Buttons, board,‘tape . - N

Procedure:. Tape'a red, blue, e]]ow, purp1e, and.green button on a'boarq.

o
Arrange children in five groups.: Ask each group to guess how many buttons .

of each color there are. Write the estimate under the color name on board.

‘Now ask each group to-count the exact number. Write the numeral under

each guess. Ask which has most - least - next to most - next to least,
etc. Compare the estimate to the actual count. | 3 '

1-20 Button, Button #3. Purpose: Counting,-shapes;ise}s, ordina]-; -

~ numbers

at -

_Suggested Grade Level: 1,f2_';;.

e

N . I . -
“Materials needed: Buttons, board or tray - (; ’

) B . _
Procedure: On a board, tape one set of buttons to represent the following
attributes: (a) number of holes - 0, 2, 4; —(b) size - small, medium,
large; (c) shape - round, square, other. Discuss these characteristics.
Ask the children to find the buttons in collection with (a) no holes

(b) two holes;. (c) four holes; (d) smallest; (e) reund but no holes.
Ask them to count each group. Ask them to arrange them in order: first
second, third, fourth, fifth. : °.

&

I &

1-21 Button, Button #3. Purpose: Coug;ing, sets, addition, subtraction,
recording, inequalities . :

# Suggested Grade Level: K, 1, 2 4
@ - : 5 o

Materials needed:  Buttons ! 1 A

: : s ct ' N o A
Procedure: Have children line buttons in rows by color.' Ask how many
more red buttons are there than purple ones. _How many more blue buttons
than green ones? How many more yellow buttohs than red ones? How many
more green buttons than purple ones? = How many more -red buttons than blue
ones? How many more yellow buttons than purple ones? How many more blue
buttons than purple ones? Count all reds and yellows. Record the count.
Count greens and blues. How many purples and reds? Which color is used

mos t? least? 8 : ]




7 .

1.22 Button, Button #5. Purpose: Counting, adding, subtracting,
multiplying - .
i

Suggested'Gqfde Level: 1, 2
!

© Materials néeded: Buttons, cards, unifix cubes, if avajlable, can be
used for these button activities v ! '

Procedure: Paste or.sew buttons of two color varieties in rows on oak tng
cards. For example to illustrate number facts ﬁor 12, make four rows o
three buttons each. Make, two rows of each color. Other arrays for the
™12 “facts" can be made and compared with this one. - Directions: How
many buttons on a card? Give equations and allow children to use buttons
op card as counters. ‘ Wy '

1-23 Block Busters. Purpose: Pattern recogn1t1on; graph1ng,.readL'-s
card1na1 and ordinal numbering, whole number operations

‘Sugdested €rade Level: 2-3-
Materials neededr Cubical blocks'
Procedure Place blocks in rows andco]umnSas shown below. E]i-'
erties. such as the pile in the 2d row and the fourth eolumn has
blocks; it is "2 high™ because that is true, of all the piles in

row; and "4 1ong" because thatyis true of all the piles in the i
column. \ :

| 8 9 T T

+

J-24 Patterns. Purbose:‘ 0dd and even numbers, additio ,‘.
ability to recognize 1, 2, 3,and 4 at a physical level w,

Suggested Grade Level: 1,72
Mater1als needed Stern“or unifix materials
Procedure: D1scuss patterns that can help decide wheﬂh

odd or even. "Ask children to put cubes of two colors,gn pattern b]ocks
to show various combinations for numbers from 1-10.
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1-25 Ddmino Activities. Parpose: Séts,.countihg, recording, cbmpgrisons;

addition), subtraction, missing addend, patterns-zero o six

I Suggested Grade Level: 1, 2

Materials needed: Dominoes ' b4

g

Procedure: * Ask child to put.dominoes {nto‘seis. How many Sixes, fives,

'\fours,emc“aré there? Which number has the most dets? ~Draw ‘that particu-
lar one., Do you se€ the one without dots? Can you draw that one? -Have

children draw different patterns. Ask children.to find dominoes with
ated amounts. Find domino with 11 dots. Draw-it.. six-dots, - -
“etc.” State: This domino has four dots and this domino has

_ three dots. . Four dots + three dots = seven dots. Make rows of dominoes

and askichildren to make and solve the equations or write equations and
ldren draw the dominoes. What else can we do with dominoes?
. e ' , ' : ) _ S

e-half of a domino. Ask. "How many dots are hidden if.there |
are nine dots on this domino?" : o : Coe, A S

Ql;‘.

1

A ~

1-26 Assortéd Counter Activities. Purpose: Sets, equalities and

_ inequalfities, ordinal numbers, counting

o o Suggested'eradé Leyeii&;1, 2

 Materiafls needed: Assorted counters or attribute blocks L >

Procedj.ei Have assorted cou$;ZFs which differ in size, shape, color,
thickness, weight, material, etg, Ask children to sort the counters

. accordipg to distinguishing-characteristic. A string around a group can

heip to| set it apart from the other -counters. -How many counters are

- bﬂue? lhot blue? How many counters are round? not round? How many

counters are blue and round? not blue and not round? How many counters
are wooden? not wooden? etc. T ' .

1




) ;’ - 1«27 Up We Go. Pukpose} Addition, subtraction, missing addends,- left, -
S right St . " '
‘ Sugges ted G\e:de Level: 1,2
Materia®s needed: Mathematical
amples for child to work onh

alance, unifki'materiale, set of -ex-

" Procedure: Discuss with the ch?]dren the analogy of the balance fuTcrum
wiith the equal symbol in' an equation. Have children correlate their
~equat1ons ‘with the,balance. Further correlat1ons may be made~w1th

l equat1ons represented by unifix materials.

.. 5% —9

On which arm of the balance should another we1ght be p]aced to make it
level? Why? Wheré should it be put?

Y
&

1-28 Pile Driver. Pufpose: Whole number operations, equalities, °
. inequalities . ) ) . '

¢
3

Suggested Grade Level: 1, 2
Materiafs needed . Set of congruent cubes or unifix blocks s )

Ty £ .
Procedure;s Put 16 cubes into four piles containing two, three, five, and

' six cubes. To "move," take one or more cubes from one pile and put them
on another. Can you maIm all the nilés the same he1ght in-two moves?




ro R A
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1-29 So Many. Purpose: Large numbers, multipJication, tally counting,
. estimation ' ; o . )

‘ 'Suggestéd Grade Level: 3* 4 |

. Materials needed: Rulers, thpe measures,.tkun-]e wheéls, scales.
Procedure: Have thildren figure out ways: to determine the number of
bricks on wall, number of tiles on the floor, /windows in all the class-

A rooms, blades of grass in 2-square feet of/ lawn, number of hairs on one's
- *ﬁg - head. They shoulgvgealize,the folly of mgr 'y counting each item.

5

L

1-30 Guessiné Game.  Purposes: Use of on¢rete models for comprehension
of Targe numbers, sampling and estimatio measurement (volume, area),
ta1lying ' - : ' -

Suggested Grade Level: -
‘ ) ' B .
‘Materials needed: Large container with yniformly sized beads, scales,
small containers, rulers, graph paper f
number of beads in the beox:
Record answer on ¢lass char ' Now disquss ways to find out how many beads
are really in the box if you may count/some but not all the beads. Chil-
dren should be free to exploregmany ways to solve this problem; i.e.,
~ count the number that will £il1l a pinft container, use scales, count’beads
in a single layer, etc. ve' children compare with each otherctheir ,
methods arfd results obtai jcommittee to make an accurate count.
here. ' s
oy - 5 )

Procedure: A§k children t;%estimateth

Ll

. .

1-31 Primes. Pu}posé.# Prinm‘mufbers, multiplication and division facts_‘

" g o
e 'Suggested GradejLevel: 3, 4,5

}

‘ . .
-4 Materials needed: qu%red 1-inch. cubes

[

ferent rectangles can you make?/ Repeat, varying the number of cubes used.

. How many ways can yqu do it with each numbgr? -Record results. For which "
numbers is there Ongy one rectangular array? These are prime numbers. If
you know the dimensions, could/you figure out how many cubes are needed to
make the rectangle? Do you have to do the arrangement to find the answer?

If you knew how many cubes were used, ceuld you, find the dimensions?

® L.

‘“&2’“

Procedure: Arrangeqzihe cubes to form a rectangular layer. . How many dif-,
a

1-32 Rectangular Arrays. Purpose: ‘Prime -and . composite numbers

]

E R , Suggested Grade Level: 3,-4, 5
Materié]gjneededﬁ Counters;Ii.e.,_cubes,'colored disés,,bottle caps,
geoboards, pegb?ards :

e, ' /

/ SR 2 .
Y ’_.r/b . 1q L ,
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Procedure: F1nd all the numbers up. to 100 that canshe shown as a rectan—'

gular array with at least two columns. YThese are called composite numbers. .

Numbers which cannot be thus ‘represented are prime numbers &
. A | <

1-33 Rack G mé Purpose: Numerat1on, sequence, odd-even number
<\Suggested Grade Levél: 3- 6 -
Materials needed quko game’ or teacher-made vers1on of same

Procedure: The game consists of a pack of 60 cards numbered 1 -60. and
four racks with 10 slots in each. Ten cards are dealt to each player.

The player puts the cards in the rack from back to front as they are dealt.

The’ object of the game is to have the cards go from low to high. : The
_extra cards are the pack and players pick in turn. The card picked may be
used to replace a card in the rack. Extra po1nts are given for a 3, 4, 5
card sequence. Game may be varied by requiring use of only odd or on]y
even- numbers, or multiples of three,-etc. Other variations: cards may -

be made using rational numbers, percents, directed numbers,- geometr1c
sﬁapes whose area or perimeter is indicated.

-

P 4

‘1-34 1,000 to Nothing. Purpose: Place value, subtraction

_ : Suggesced Grade'LeueI: 3, 4, 5 -
Mateials needed: Dice (3) T
¢ Procedure The game is played as fo]]ows P]ayers in turn roll, one,- two,
or three dice. After the roll, dice are arranged to form a number. For

example, roll of 5; 4, 1 .can be 541, 451, 154, efc. This number is sub-
tracted from 1000. Second player ro]]s and dec1des on number. " TNis

number is subtracted from the remaining difference. As the.game proceeds, :

‘players must make many decisions - how many dice to use, what number, etc.
Player whose roll gets the remainder to zero is the winner. Children
should be encouraged to think of var1at1ons

1-35 Different "We1gﬁts" Purpose: Numeration, whole number addition,
subtract1on, mu1t1p11cat1on .

Suggested Grade Level: 1, 2, 3 ' .
~Material needed:, Mathematical balance )
Procedure: Assign two children to work together. Place a wedght on any
number, on one side of the balance. ‘How many ways can the scale -balance
if you use one weight? two weigh s?2/~three weights? Children shou]d
write the equat1ons they discover oh the balance. .

= ' \

. 13 L

L ‘ B . , R
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' 1436 Ordér.inurpose: EétiATtion, counting, addition, Subtraction,
-_Eﬁlor discrimination, cardinal and ordinal numbers '

s
i

_ Sugge§ted;ékadé,LeyéJ;‘ 3, & . .
‘ }Material'neédéd:, Mu]tico]ored 1-incthubes*

Procedure: withou€'separating'the colors, ithe child guesses which color ,

s s used for the greatest nﬁﬁber,of cubes, second greatest, etc. Record e
... his estimate; The child then devises methods to verify his estimate.

I, He compares his estimate’ with the actual count. How many cubes are in

- the entire set? ' ' - . :

-

L - ‘ . [
- 1-37 Bundling. Purpose: Number and numeration, place value, sets

e .- Suggested Grade Level: .3 )
Materials needed: . Have children prepare bundles of objects such as ice
~ ¢rg§g sticks. Use rubber bands to group sets of 10's and sets of 100's.
. [ & » . : - *
. Procedure: Arrange childrén in two parallel rows or teams (whole class
“or small Jroups). Sélect.a child to be the "tosser." Tosser stands be-
tween the rows. and tosses ‘sets onto the.floor, i.e., ‘three objects® two
sets of 10, and four sets of 100 (423). The first person in each row is
expected to write ‘the numeral:for the tosser's set. The first child who
writes the number correctly scores a point for his team. If neither ° ,
team responds correctly, the next child on each team tries. Participants
move to the end of the 1ine after they have tried to write the numeral.
.The game ends when each child has had a turn orwhen a predetermined - .
score is reached. : : : '
"+ 1-38 _Words, Words, Words.: Purpose: Large numbers estimation, problem
solving, graphing, averages, inequalities, mathematical vocabulary, data

collection , | o

Suggested Grade‘Level: 3-6

.. Materials needed: Newspaper or magazine page, marking pen, mathematical
dictionary . ’ . : :
Procedure: Ask‘pupilﬁ to guess the nuﬁber'of;ma;hemétical.terms that’
appear on the page. Investigate a paragraph together, .underline the
words, and revise your estimates. Encourage different methods for attain-’
ing accurate estimates and actual counts. Outline-various branches of
~_mathematics and ‘related topics that students should consider when they
make their surveys. : - ' :

Conduct a poll of your classmates or teachers to find how many mathe-
matical words each child guesses are on the front page of today's news-
paper. What was the average guess?’ Underline the mathematical terms

and count them. Make a graph to compare the guesses with the actual

.. number of terms you counted. How many words are used in a newspaper

\ -column? If the. newspaper had 45 pages, how many words, approximately, '
would it have altogether? ' - ‘

14
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' Materials- needed: Tape measur%oor ruler, scale, about 20.pennies

\eof‘- o ‘”»5);ﬂ5

/‘

1-39 Large Numbers Purpose Estimation, weignt, practical application,
pro‘1em so]v1ng, sampf1ng ’ : ' '

% Suggeeted Grade Level: 5, 6' -
Materi%ﬂ% needed: . Scale, 1 pound box of rice, small containers

[

Procedure: Large-numbers have always had a special fascination for .

~-children. -Students need coricrete models to develop an appreciation of
- the meaning of large numbers. The technique of sampling and extrapolating.
. is used’'in industry and in research.. A discussion of quality and quantity

controls can be an outgrowth of the fo]]ow1ng prob]ems Without counting
all ‘of the grains, find how many-gra1ns of rice are in a 1-pound box.
Figure out the we1ght of 1 million grains of rice. How much would it
cost? Nou]d 1t fit in your c]assroom’

C e , _
1:40 Penny, Penny Purpose Numerat1on, large numbers, Samp11ng for
prob]ém so]v1ng, we1ghts, operat1ons with fract1ons

S

Suggested Grade Leve] 5, 6

fom

-

Procedurei If you line up a row of penn1es for 1 m11e, how many penn1es v
~ would you use? :

0000 06 o000
F 4

L ' ] m.i]e . . N . " »
A Y N e

.How much wquld all these penn1es we1gh7 Estimate the weight ofafractional

parts of a mile of penn1es

1 41 Your Weight in Gold. Purpose: Numeration, est1matqng, mu1t1p11ca-
tion, weighing, monetary va]ues, graph1ng

Suggested Grade Level: 5,6
Materials needed" Sca]e, graph paper o

Procedure: Have students find their own weight and the weights of
several friends. How much would each be worth if they were made of
pennies? (3 pennies = T oz.) How much—ould each be worth if they were
made of go]d? Graph your results, Look up actual worth and repeat.
(Assume 1 oz. = $65)

-




" 1-42  Small ChangF;_ Purpose:_’NUmeration, weighing, whole number
- ) ° J

il

Y

| e

\

« : . ’

l

operations .
- .

>

' "~ Suggested Grade Level: " 5, 6

Materials ngeded:’ ﬁénnies, nickels, qUartérs,'scale v

. - 8 .
: Procedure: Have students find how many pennies make 1 ounce. How much

would $5,000 in pennies weigh? Try this same experiment for nickels and

. quarters. Which would you rather have: 1 1b. .of quarters; 2 1bs. of ,
nickels; 3 1bs..of penniés? How coulq-you te11 whether your choice is the

best?

1-43 _From Here to Eternity. Purpose:  Nimeration, estimation, time
measure, data recording, graphing ‘ - o

Suggested Grade Level: 5, 6
_ .

-

Materials needed: None

Procedure: How many is a'million? Haye you' 1ived a/;illionwdays? Have
you Tived a'milliaon seconds? How many days have you' lived? Howqman{

" “seconds have you 1ived? Record your findings (graph, table, picture).

1-44 Intrinsic Values. Purpose: Research, numeration, factors

Suggested Grade Level: 5, 6 § ‘

Materials needed: Library resources -

Procedure: ' Have pupils find out about superstitions concerning numbers.
Example: “Lucky":.7, "Bad Luck" 13. What are perfect numbers? amicable
"numbers? defective numbers? abundant numhers? T

1-45 What Can You Do? Purpose: Numeration, large numbers, multiplica-
tion, time measurement, tallying

Suggested Grade Level:3, 4

7

Material -needed: Clock with second hand __

‘Procedure: Using a clock with a second hand, see how many pencil strokes
you can make in 1 minute, i.e., if you could work 8 hours a day, how long
would it take Jou to make a million strokes? :

{




1-46 Figuratiye (Geometric) Numeration. Purpose: -Numeration, patterns,
Arithmetic, geometry, basic arithmetic operations : L

T o Subgested Grade Level: 5, 6~ - oy
Materials needed: counterss; Dienes AEM, regular polygons

Procedure: The4Pythagoreap méthématicians-were interested in interpreting
- arithmetic through geometry. They used symmetric arrays to represent’

, . numbers.” They discovered properties of several series of numbers from
. .these diagrams. \ '

- A

“I. Triangular, Numbers: ‘], 3,6, 10, ...

A . "7. . -

7

- * What is the next triangular number? the 10th; the ¢0th? What happens
; : when you add or subtract adjacent triangular numbers? HWrite a descrip-
tion of triangular numbers. : o

II. Square Numbers: 1, 4, 9, 16, ...

¢

- o0
R ° o0

-

(YY)
‘Y1 D
e00

20 00

eobo

(XY X

'YY X

g : . o o
4 . i ¥ .
. What is the next square number? the 10th? the 20th? How cahﬂyo';compafg
triangular numbers with square numbers? How are odd numbers related to -
square numbers? (1 + 3 =4, 1+ 3+5=9,-..) Write a description -
- of square numbers. ’ S

III. Other figurative numerals: Encourage investigations of arrays
and patterns for other polygonal numbers (pentagonal, hexagonal, rectangu-
lar). Instead of using dots in your arrays for figurative numbers, sub-
' stitute a set of congruent regular polygons. What do you see hapgéning?
) . . s ! vl

3

"Example: For triangular numbers




Can you find number patterns when you "pack" sets of cdﬁgrueﬁivéirclés :
~in rings so that the circles just touch each other? 1 7 .

a i

. z’i’ x M .
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. et
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Considef patterns deveﬂopéd by takin ;succesgjvewdiﬁfeFEncéS:h:

" Triangular Numbers ‘SquaFe~Nuhberslf;».- | e YIS”;
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. Pentagonal Numbers : / ) o
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' N N/ \, b :
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1-47 On and On.. Purpose: Introduétibn t& directed numbers, symmetry,
angle measure - £ X : .
i Suggested Grade Level: 5, 6 o o '
Materials needed: '~ Number 1ine, counters, mirror ‘ o / e
Procedure: Draw a number 1iné, starting with 0 and extending as far/as’
you like. Place a mirror at right angles to the: number Tline and the
pape?_fE_YEiEE—EEEEJjIELis drawn at the zero mark. : /
— ‘ = / .
| ‘_ Cmirror - .} . -
. . L | ! i
- ' — 1 2
o 5 [ 123

What happens to its image in- the mirror?
L .18

Q. : S *i}fi
- . ' J.: T




| | CGfegonccﬂ Lising . . .
Selechve Manlpulatlve Materials for Math Lab Use

Number - and Numerat1on Count1ng and/or c1ass1fﬁcat1on, place va1ue 8
a i -
ImprOV1sed nater1als Acorns, beans, bottle €aps, buttons, classroom
. equipment [books, erasers, pgencils, window panes, desks, chairs, floor . ° ’
- tiles, etc.), corks, discs, -fingers, foot and handprints, graph paper, - ’
+ . horse chestauts (conkers), ice Credm sticks, leaves, money, number lines, |
o -Pebbles;, pina .cones, sample swatches of various materials, seasonal papef -/
- cut-outs-:(pumpkins, sﬁbwmen, hearts) seeds, she]]s; straWs, te]ephone S
: d1rector1es, t11e§, toothp1cks, tw1gs ‘ ;

T

l_prov1sed Games Hopscotch Buzz

“

R Commerc1a1 mater1als Abac1 and count1ng frames, "attribute b]ocks, o
o -« ‘beads, binary counter.blocks, c¢lay or plasticine, calendars, clocks and '
. other timers, clothespin¥, cubes, dials, directed number slide rule, d1scs,
R dice, dom1noes, felt shapes and flannel board, fundamaths, geoblocks, ‘geo-
boards, magnetic shapes, mechanical and/or electronic desk calculators, .
- metal washersdﬂmeters, number lines, playing cards, popit beads, small
toys (animals,~vehicles, dolls,: marbies, checkers, etc.) slide rulés,
' squared materials, structural materialss centimetér rods, tern material,
- “unifix rods, nultibase arithmetic b]ocks, stencil. graph tal]y reg1sters,
tongue depressors, trund]e whee]s

L

. Commercial Games Ar1thmecubes, Lego, Ka]ah Oh-Wah-Lee, Chutes’
S - and Ladders, Bingos Parchesi, Back-Up Three, Racko, Ranko, Rook, Yahtzee,
and many more R ’ .

N

General SupplieS'

Paper - ruled, unru]ed ' o
_ _ .. - graph - squares (1/10", /4", 1/2", 1), isometric
By , . - gummed shapes
~ ¥ : -‘construction, art, newsprint, tracing .
- . ‘ - =.brown wrapping, wallpaper, carbon = = T N

- library cards - 3" x 5", 5" x 8"
- corrugated caydboard i
Thumb tacks, paper %asteners, c11ps, pins, ce11ophane and mask1ng '
tape, glue, paste, scissors, strings, rubber bands, sponges, laces, .
. T yarn, ‘straw, pipe cleaners, plasticine or clay, pencils, pa1nts,
: Coel brushes, crayons, stapler, stamp pads, filing folders, tool chest,
balsa wood, SCrews, . na1ls, styrofoam forms

> Storage" Conta1ners 1) Cardboard boxes, rectangular and cylindrical
- (covered with viny]l wa]]paper for strength and color); 2) baskets, crates,
and bushels from the produce markets; 3) wire hangers and clothespins or.
-~ yglamps for. display and paper storage; 4) emptied aluminum, tin, cardboard,
' p]ast1c ‘food containers - checked for sharp edges and then pa1nted, 5)
_commerc1a1 containers * ! . . , |
. ‘ o o . |
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BLOCKS - 1) Attribute (logic) Blocks - Wooden or plastic or rubber
shapes that provide opportunities for classification according to size,
color, and other, distinguishing characteristics. Various activities can
be designed, using these materials, to promote understanding of set

operations. - .-

2) Geoblocks - Poleidoblocs, Ornabo, Discovery Blocks,
Polyhedron models) - Various shapes can provide opportunities for ex-
ploring properties of solid geometric figures. They extend to three
dimensions concepts explored with paitern blocks. Pupiis enjoy assemb-
1ing equivalent sets and playing identification guessing games with this
material. . ' : _

3) Multibase Arithmetic Blocks (Dienes or Tilloch Blocks) -
Thése materials provide experiences in the decimal and ‘other numbef
systems. Place value is developed through a‘-three dimensional geometric
interpretation. The unit is a cubic centimeter of hardwood. The other.
blocks are multiptes of the base unit.  For example, the set for base 4
is shown below. '

long - o - block

[ L[]
A\
Runw

[ L] ]

| |

INVICTA #100 BALANCE AND EQUAL-IZER - One face of the long-armed beam of
these -balances is numbered 1-10 outward from the -fulcrum. The reverse
face is blank. The balance has pegs, while' the equalizer has slots for
holding easily manipulated metal weights., Arithmetic operations with
whole numbers and fractions, field properties, and equations may be ex-
plored with this equipment. _ : a '

GEOBOARDS - These are generally square boards of wood or plastic with
varied lattice patterns made by pegs or mails. Children stretch rubber
bands around the pegs or nails to produce geometric shapes. Gecboards
‘may be used for learning, arithmetic operations, set concepts, numera-

tiori, and geometric relations. . .

.‘ . * '.
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