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This guide describes act1v1t1es and materials which
can be used in a mathematics laboratory approach to a basic
mathematics program for grades 1-6. One-hundred thirteen act1v1t1es
pertalnlng to measurement concepts are described in terms of purpose,
suggested grade levels, materials needed, and procedures. Some
specific concepts include: linear| measurement (33 activities), area
and volume (31 activities), veight measurement (31 activities), time -.
measurerent (18 activities), estimation,-inequalities, equalities,
graphing, comparisons, circumfere ce, scale drawing, applications,
imilarity, non standard units, measure, counting, surface area,
weight, density, indirect area measure, cost calculationms,
conservation, recordlng data, proplem solving, time continuunm,
directionality, shadows and time relatldnshlps. Most activities
utilize the Engllsh system of measurement, but many can be adapted to
the metric system. The guide concludes with a list of .selected
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_ Substantial financial aid to local educational agencies for childrenj—
of Tow income- families was provided by the Elementary and Secondary
Education Act of ]965. Participating school districts have developed a
ariety of new educational programs to assist children with special edu-
cational needs. These programs are based upon local needs assessment

“with major parental involvement. - :

M

The three major priorities for compensatory education programs are
bilingual education, reading, and mathematics. One of the highest ,

: . priority programs under ESEA Title I is the subject matter area of math-
i ematics. Experience has shown that children who have experienced dif= .
S ficulty learning in a traditional program often react with enthusiasm to

a mathematics laboratory approach. . This publication was developed to
. provide practical applications of this mathematics approach for use by /.
classroom teachers. It should’provide practical suggestjons for teachers

working directly with educationally disadvartaged children. K ,
| . i ‘ . o
| 8
. . . &
S
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- ' ' Irving Ratchick -
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Jo1nt effort has resu]ted @n the release of two publications:

- ) .ﬂtv - - .
.~ FOREWORD :
D . " . . ' » ‘ !

The Bureau of Elementary Curr1cu1um DeNe]opment and Bureau Qf Mathe- |
matics. Educat1on irg cooperation w1th the D1V1s1on of Educat1on for the ‘i’

'ﬁ&

D1sadvantaged ESEA Title I, haﬁe deve]oped a variety of materials on the

n

use of a Mathemat1cs Laboratory approach on the e]ementary level. Th1s

Teach1ng E]ementary Mathemat1cs Using Laboratory Approaches, .

which® sérves as,a short‘1ntroduct1on to the method

o and ‘ | .‘. : ;
, i

ESEA. Title. I, Anatomy of An Elementary Progect, which gives a con-

crete.examplejof-the use- of a Mathematics Laboratory appnoach wfthvdis-
advantaged children. -

| Encouraged by the response of teachers and adm1n1strators to the -
or1g1naT”pub]1cat10ns, a dec1s10n was made to move futther in the d1rec-
tion of proV1d1ng concrete act1v1t1es for teachers who wished to move\
into theqhuman1st1c approach 1nherent #n a Mathemat1cs Laboratory program,

"Fredric Paul of the Bureau df Mathematics Educatioh and Peter A.

~ Martin of the Bureau of Elementary Curricu]um Development began the ‘task

| of developing activities for teacher use.- A committee of experienced

&

. teachers consisting of'CIaire Cohn, Helen Fedér, and PasquaTe ToScano,Q

underithe direction of Elaine Mintz was engaged as a Sr;ting team.” /
Mrs. Mjntz is director of elementary mathematics and the other three are
teachers in the PT¥inedge School Districf. The material completed by
this team was then sent out for field testing to 11 schools throughout
the State for use with ch11dren As a result of a;favorab]e reaction
dn the part of the teachers who used this materla} we have produced

i . .

L b Yoo o |
\ - ¢ R 9 . . o .




experimental materials for use by school districts.
This publication is the 1ast of four which are being developed
~ for teacheg use. Each will 1ncorporate the 1atest thﬁnk1ng of the

mathematic revision comm1ttee and may§be utilized with*any basic mathé-

mat{cs program. This pub11cat1oﬁ is des1§ned to serve as a st1;u1ant

to encourage teachers to open thevr minds and employ their imaginations
1nrdeve10p1ng‘further act1v1t1es. - ¥he c]assroom teacher in developing

her own set of ”fask cards“ will adjust. vocabu]ejy .and choose concrete
materials in terms of a close kno&]edge of the - ability levels of \ner own iu
ch11dren ‘and the type and amount of manipulatiVe ma@eria]s available.

Suggestidns and reactions-are welcome, and should be sent to Fredric

Paul, Bureau of Mathematics Education, State Education Department,
- % - A

~ Albany, ‘NewYork 12224, oy
Peter A. Martin of the Buredu ofaElehentary Curricu]&m,<did the

final editing and prepared the material for publication.

~
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i_ \" ' ' ‘, .
" Robert H. Johnstone, Chief
- R Bureau of Elementary
s S Curyriculum Development
Gordon.ﬁ. Van Hooft, Director. o BN
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. " 4.1 Beginning Experiments.  Purpose: MWeight, measurement, capacity .
. . Suggested Grade Level: 1, 2 ‘

Materials needed: None

Procedure: General Introduction - Many activities in the primary grades
N _ involve comparing which leads to measuri%g-»eighinghvolume. Therefore,
comparing is one important objective. Voc bulary such as "smaller than",
“how long", "bjgger than", “heavier than",-etc. is another. Concepts of
conservation #hrough many experiences is another. Either non-standard or
-un-marked stgndard units should emerge from children's experiences.
Encourage children to use whatever devices they can to solve measuring
< problems in terms with which they are familiar. Personalized measures
' such as spans, paces and-finger ,length can readily be used by each“child.
He can come to0 grips withssizes in his environment as they relate to him-
self. He should then be encouraged to record his findings in pictoria]
form. S , : ‘

4.2 Non-Standard Units. - Purpose: Estimate, non-standard measuring,
" addition, equalities and inequalities, recording .
Suggested Grade Level: 1, 2

Materials needed: None ; v
. , l : L

Procedure: Find some things as long as your hand. "Find some things as
long as your foot. ‘Find some things as long as your 2 hands. Find some
things as long as your 2 feet. Draw them. Which is the Tongest? Which
is the shortest? Make a book that has pictures of things that have the
same measure as your foot length. Who has the biggest foot (hand) in the
‘class?  Who has the smallest?- How did you find out?

’
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4-3 - Ribbons. PurpOSe Count{ng, equalities and inequalities,
sets,*measurement : v
Suggested Grade Level: 1, 2

Materials needed: Ribbons of yarying 1engths . S

‘Procedure: Collect assorted ribbons for childien to work with., Have

them: Find ribbons which are the same (different) length. Find vib- X
bons which are the same (different) width. Find ribbons which are the
same (different) color. . How many ribbons are shorter than you?- How
many ribbons are taller than you? Separate.the ribbons into two heaps.
Which heap has more ribbons? How can you find out? 1Is there a ribbon.
with the same measure as your waist? Your arm? Your wrist?

H

4-4 More Ribbons. - _Purpose: Counting, }nequa1ities,'heésurement,
graphing

Suggested Grade Level' 1, 2

Materials needed: R1bbon, cord or str]ng ’ °

" Procedure: Take paper ribbon or cord Cut'off enough to” go around

your waist. Make a name tag and paste your ribbon on it. Whe has the
longest ribbon? Who has the next Tongest ribbon? Etc. Who has the
shortest? Who has the biggest waist? Who has the smdllesf waist? .

How. many .are there altogether? Make a chart by pasting the r1bbons s1de
by side, in order, from the smal]est to the b1ggest

4-5 Guessing Game. . Purpose: Egualﬁties and inequalities, linear
measure, personalized measures ‘ '
Suggested Grade Level: 1, 2

Materials needed: String _ = .

Procedure: wh1ch is 1onger? Distance %rom the top of your knee to- the
floor or the dkstance around your waist? Find your answer without
using a tape measure or ru]er How does your answer compare wjth your

friend' s? \\v : :
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4.6 Math Lab on the P]ayground. _Purpose: Linear measure, equalities

and inequalities, counting . . .
4 : Suggested Grade Level: 1, 2 .
Materials ‘needed: cord or str{ng;'scissoré,'p1aygrohnd equipment

Procedure: Hold one end of a cord at the top of the monkey bars. Ask

. your friend te cut the cord where it reaches’ the ground. Stretch the

cord straight along the ground. Follow the same procedure’from the top
of the.slide and the see-saw. . Which is highest, the monkey bars, the -
slide, or the see-saw? How many of you could fit (head_ to, toe) as high
as the monkey bars? the slide? How many of your friends could fit?
With the help of a friend take some string-and stretch it from one end
of the slide to the other along the sloping part. Stretch it from the
top of _the ladder to the bottom. Stretch it from step to step.- How
many Steps are there? Compare the number of spaces between steps to the
height of the ladder. Draw what you see. What did you find out?

w

4-7 :We're the Greatest.  Purpose: -larger than, smaller than,
equalities, inequalities, pictorial represéntation, pupil-created
measurements, graphing, irtuitive area, measure E -

' Suggested-Grade Level: 1, 2

’Mataf{a1§3needed:l 1/2" x 1/2"-or 1" x 1".graph paper é ‘

o

*Procédﬁﬁet‘ Collect ‘patterns of Chi]drénﬂs‘hands, feet,'bodyﬂout1ines

drawn on graph paper. Compare sizes of' the patterns, which are each
labeled with the owner's name. Use patterns for measuring objects in-
side and outside the classroom. Attractive displays can be made with
these pattern silhouettes representing each child in the class. They
may be arranged in-order of size, alphabetically, like a map, etc.

4-8 Eéch in his Own Place. Purpose: Graphing,' comparisons, measure-
ment, ‘inequalities, numRerline, 1:1 correspondence
' Suggested Grade Level: 1, 2 .

Mateﬁia]s.neededf Wrapping paper, scissors, tacks or tape

Procedure: Have the pupils arrange themselves in size order. Decide
who is tallest, shortest, etc. Have each child 1ie on a sheet of
paper. Trace an outline of each child on the paper. Cut out the
silhouettes. Let each child print his name on his silhouette. Tape
or tack them up around the room or ifi-the hall in order of size. Does

 the order of the silhouettes agree with the decisions observed before?

Number the silhouettes in order for a personalized class numberline and
graphic representation. Note’the correspondence between the children
and their cutout forms. "

'S
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4-9 Back and Forth.

Purpose: Directionality, comparison,

- measurement, conservation .

Suggested Grade Level: 1, 2

Materials needed: Cord-or string, scissors -
Procedure: With the help of a friend, cut a piece of string that goes -
from the top of your desk to the floor. Now, cut one that goes from
the floor to the top of your desk. Compare the two strings. Are they
the same.or different? Measure your desk top (with snﬁingﬁ from right
to left. Now.measure it from left to right. How do the distances
compare? Why? . . . o~

DV

-

4-10 Measurement. "“Wa; Purpose: Counting, adding, muTtiply, . .
fractions, comparing, méasuring _ . : :
Suggested Grade Level: 1, 2

L]

Materials needed: Rectangular building blocks, string

ProcedJre: Maké a wall 10 blocks- high. Measure it with a ptece of- !

. string..” If you put the same blocks together using a different side as

base, guess how:many blocks you will need for wall as high-as you made
before. : How cantyou discover how many you need? Do it and check your
gﬁbss. Next to the 10 block wall, make a wall with 5 blocks high. What
do you notice?’' Anticipate expressions of ingquality, one wall is twice -
as big (half as"big) as the other, etc. Try this experiment varying the
number of blocks :and their sizes. C g '

-
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.comparisons, counting

4-11 “Measure With Your Span", Purpose: Non-standardized méésureﬁent:-

" Suggested Grade Level: 1, 2
Materials needed:’ Wone 'ff o .J

Procediré: Stretch your finger§ so wide that your little finger and. -~

"~ your thumb are as far apart as you are able to get them. We call the

distance from the tip of your finger to the tip of your thumb your SPAN.
Find some things in your room to measure with,your span. The teacher may
write down lists for children. First guess how many spans an object.might
take. Record guess. Measure spans, Record spans. Compare guess to

“actual measure. Compare your measures with, your neighbors;-with your .

~ Materials needed: 'nger,'pénCiks-stking, scissors

- teacher.”

»

4.12 Foot Prints, ) Purbose: Directionality, counting, comparisons
correspondence, jieasurement, graphing number Tines :

Suggested Grade Level: 1, 2

Procedure: Let's work in groups of (depending on size of class). -

~Remove your shaes. Stand on a piece of paper. Ask a friend to draw

around your feet. 'You do the same for him. Label your right and Tleft
foot patterns. Print your name on your patterns. . Cut out the shape of
each foot. Put the feet patterns in a straight row. How many feet are
in your group?’ How long is ‘the line of feet? Use stfing to measure

. your groups" line.~ Compare with other groups. What do you see?

NOTE: Patterns may be made on graph paper. "They may be posted along the
walls of the room. They may be pumbered and used as number lines. -

- o

4-13 "Pacing". , Purpose: ,Counting,'estimation, non-standard /

measure, tallying, comparisons, recording
" Suggested Grade Level: 1-3

-0

Materials Needed: Ta]]y counter . ‘ 5

Procedure: Discuss pacing. Have children estimate their paced dimensions
‘of the classoom, lunchroom, corridors, playground, etc. Have children
working in pairs, actually pace these distances. They may keep track of
their steps by tallying. Record the results. Compare the estimates with
the actual counts. Cq@paré the counts found by different chi}dren.

I

-

!
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4-14 Accuracy. . Purpose/ Greater reliability in measurement.

, , . -Suggested Grade Leve] 1, 2 _ _i’
’ - Materials needed: -TJrundle whegl, yardstick, tally counter

Procedure: D1scuss fhe varied data dathered. from use of non-standard
body measures. E11c1t need for.standard measures. ‘Introduce Trundle-
‘wheel or yardstick and assign groups of pupils to remeasure d1mens1ons
- of are preV1ous1y paced off. Record the new data and’ compare it with
-t theold.\ .

-

4-15 How Long? - - Purpose: Equa11t1es, and Inequalities
L : | Suggestéd Grede Level: 1, 2 -

. Materials. needed:: Common th1ngs found in the’clééékoom :

Pkocedﬁ;e: Which- is~1onger? A straw or a. toothp1ck? Yodr reader or
your pencil? A new.crayons or a pa1ntbrush? Draw the longer things.s

' Compare with the class. ) o o o \'
' : . g0 '

4-16 Pr1mary Ruler- ® Purpose: Equalities and Inequa]ities o
Suggested Grade Level: .1, 2

Mate?iaTs needed. .Pr1mary ruler

Procedure: Make @a ruler and see how many things you can find that are
longer than the ruler; Shorter than the ruler;* The same size as the
ruler. '

&

4-17 “What Is Round"? ° Purpose: Circular measurement,'shapes, CQGnting;
ord1na1 numbers, recording S . - ' '
Suggested Grade Level: 1, 2 :

a

'Materials needed: common round obJects, stfihg

Procedure:  Ask children to br1ng in round things from home.. What round
things can we find in the classroom? How can we measure them? Find out
about how long it is around each one, Arrange- them accord1ng to size.
Lhrgest first, etc. Count them. Draw them.

OO0 o

: TOP. TOP
-DINNER PLATE - GALLON JAR SAUCER - 'QUART JAR

b




'4.18 "Finger Findings"
_estimation

Purpose: Non-standardized measuring devices,

Suggested Grade Level: B, 4.

“Materials needed: "junk", classroom facilities . . ‘}
e Proceduré: \Using a finger wﬁdth,vchfldrén canimeégyre many things.  Allow
the children to decide what items would be suifable. .Individual children
= can prepare chart’as “follows: ‘ . o

. ¢ ' ) . .'> B i .. . é
. [Ubject *_ My Guess Finger Widths [ _Right or Wrong ‘
Mo - Peficil box ' [ T SN ®
C - Etc. . i ; ' Ll . oE

1

N . ™ . )
. 4-19 Spanning the World. = Purpose: 'Estimation, non-standardized
- measuring devices : o0 0 : -
- " *Syuggested Grade Level: jé, 4
Materials ngeded: None ' S
. Procedure: Have each Chi?ﬁ$find his hand span. (Stretch fingers as wide
as possible - distance between tip of thumb and tip of little finger is -
~called the §pan). Individual children can make chart as QEiPw. Le&_ them
think of many distances.to measure. N N\
Object ‘; My Guess . Number of Spans ]  §ﬁ§ﬁ?'bF"wrong 1 -
. . N — . — : \1 — ’/’
. Width of desk - .
Width of window v ) o S
i Width of door ‘ - ‘
o' { Length of table C S °p
] B '. ‘ =

<

Compare results obtained by several members of the class. - .

Ky o -

&

/ffa .
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4-20  Roly-Poly, Purpose: Measurement, cE\cumference and

.diimeter, graphing, functional relationships

~

Suggested Grade Level: 3-5

Materials neededr String, scissors, round objects of different sizes

Procedure: "Children use string, measure_and record cumference. and
diameter of round.objects: (Use at least 6). Prepare graph to show

)

results. What do you notice?- < »
. . s ‘- .
' ‘e ) ) % .
— : . .
& . - | ~
& ) k _
al - | , . g . s
1| I J | ?. | - : ) v
. CIRCUMFEREN CE -

' If the round object 1is rolled one -:
complete turn along the horizontal
axis, the circumference may be marked
directly. The string for the diameter
can be placed on the graph.

Purpose: Measurement, Jength, unit cohversions
Suggested Grade Level: 3, 4

4-21 Pacgwgyé.

Materials needed: Rulers, Tally counters

Procedure: Have pairs of children measure classroom, hallway, play-
ground, etc. by pacing. 'Qonvert to feet, inches, or to metric measure.

4.22 Contacts - Far and Near.
multiplication, whole numbers|
' Spagested Gnade Level: 3, 4

Puﬁpose: ‘Measuring on a map or alobe

. Materials needed{ 'Col1ect Tetéérs and postcards from many places, large

world map, map measure or string

Procedure: Prepare bu]Jétin board with the world map in the.centek. x
Scatter cards on bulletin board.” Have children locate point of origin
and attach string or yarn from that point to card or letter’ Using map

_measure or string, children Canfdetermine'distance the letter traveled.

47“% R ‘151' v

L 4

kL




«

/

, ﬁ

4-23 Stringing Along., Purpose
traction, fractions, odd and even ndmbers
Suggested Grade Leve]

Materials needed:

Procedure: Cut a piece of str1ng two inche
string to mark off a 3 inch 1ine segment.

String,. Fu1er, scissors -

U

Linear measurement, addition, sub-

3—5 L {9 . "‘,..

fong. Use this. 2 irch
it to mark off a 4-inch

segment. Continue in same mahner to mark off many, dlfferent sized 1engths
Discuss other ways of aecomplishing the task.
e ‘ ' o
‘ y/ N .-h
4-24 So Big #1. Purpose: Linear measure, estimation,
fractions ' X ’ .

‘ Suggested Grade Level: 3-6 o L
Materials needed: 12 inch ruler - 5 T "
Procedure: Prepare -chart as fol : g '

R . ~ Actual
Item ] Estipate - Measurgment
Book , e I ’
Shoe ' . _
, Pencil o _ < ‘
Pen o

(Have students select other 1tems su1tab1e for measurement w1th 12° 1nch

ruler) | R

4 -25 So Big #2, Purpose: L1near measurement estimation,
addition, fac111ty 'with standard measuring too]s, fract1ons, unit con-
versions

Suggested Grade Level: 3 -6

<

Materials needed: VYardstick, meter stick, Frundle Wheel

Procedure: Prepare thart as follows: . b
- . - ’ Actual B ‘.
Item . Estimate Measurement
N Door : .
om : .
Width of hall n / :
Length of haT] _ - ‘ AN

Have students se]ect other items suitable for measurement with yardstick,
meter stick, or trundle wheel. What other instrument$ could be used for
these tasks? : '

#




! 4-26 "Qeometry~butdoohs". Purpose: Linear Mea ure, scale drawings
Suggested Grade Level: 4-6 ‘

Materials needed- Tape wmeasure, Trundle whee1 B1cyc1e Graph paper

Procedure: Make maps of the p]ayground outs1de of the school 11brary,
yaur home. - L oy

i ) : . ]

4-27 Roller Ramp. Purpose: Application of mathematics to
science prob]ems (1nvo1v1ng work and energy). Linear measure. Averages

‘Suggested Grade Level?™~5, 6 b

Materials needed: Inclined plane (Folded cardboard trough or wooden
;board/gropped up at one end), marb]e or small ball, ruler, timer c
, &
\ ¢ Proqéaure e Pup11s can conduct exper1ments where they govern ‘the fixed
 and 'vartable factors. 7As a basic problem, have them consider: Set a
s . b]ock at the end of a ramp. Roll a spherical object down a ramp. See
- how far the btockK is pushed by the spherical object. Measuring the time
and distance of the operat1on Variations: Vary the weight, shape and
<o * material of the moving objects, .usewind-up- toys. Changethe length,
- slope-andd -material qf the&ramﬁ Repea\rthe exper1ment w1thout variations
- and average the res 1ts obtained.

’
. 4
.
¢

4. 28 X Marks the Spot<M§§ Purpose: -Measurement-Linear, shadows and
- heights, patterns '
! g - Suggested Grade Level: 3, 4

_ Materia]s needed: Several sticks of different lengths, tape measure

T Procedurev* On a clear, sunny day, have children work in pairs outdoors.
Mark a spot. Have one pupil hold stick perpend1cu1ar to the ground at
the mark. The other pupil. measures the stick's shadow. Have each child
stand at the mark while his partner measures his shadow. )

4 .

Record:: Length of stick : Put this information
Length of shadow| y on a graph.

Height of child . )
Length of shadow '

A;I

| ‘ - .- :

The children, after calculations and discussion of the results, should .,

b \see that by measuring the shadow they can ca]cu]ate the height of-any 5 N
obJect

: o
3
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4-29 "Shadowy Shapes" ~ + Purpose: Similarity, number pattern, - rat1os E

Suggested Grade Level: 4-6

Matérials needed: 2 dimensional sh es, square, circle, tr1anq1e po]y— .
gons, 1rregu1ar shapes, ch11dren SS 1houettes ~

"Procedure: Have pup1ls work "in threes - one us1ng a f]ash11ght one to
. hold the shape being- used, one “to“measure and record data. (Shadows
grow according to a square number pattern.) -Hbld a square tile one Foot
"~ from a wall.~ Shine a light on i¥ so that it casts a shadow on the ‘wall.
What shape is the shadow? Measure it. "Repeat the experiment holding
‘the tile two and then three feet from the wall. Will the wall be big

~ enough to hold the shadow when the tile'.is held 10 feet away? Conduct:
similar: experiments with other shapes.

9 Cy . . . .'
| g : 1 S
4-30 "The Sky' s The Limit", QPurpose: Linear measure, patterns, ratio
d"proporf1on,'s1m1|ar trrangles, scale models i,
Suggested Grade Level: 5,6 - « =~ 7

[ 3

b ¥,

Mater1als needed Tape measure, ru]ers, paper, c11nometer*, str1ng .

Procedure on a sunny day, f1nd the he1qht of a’ building. Next, f1ndv
the length.of the building's shadow, your height>and the 1enqtm of your .
shadow, Use triangles as.models’ for yoyr data.

a

Bu11d1ngl-‘~“;~_-~:=} ' . éupil
20" | . " 4!

Shadow =~ . t* —_
1'5I

" Compane your fr1ends results with yours. What pattern can you find
that can help you-figiire the he1ght of other obJects (trees, f]agpole)

~

ing
< auggested Grade Level: 5, 6

Materials needed: Non standard1zed measuring dev1ces 3 ot

Procedure: Have students working in pa1rs use non- standard1zed materials
for gauges -

Ex: Body parts, eraser, pencil, etc. Before each measurement estimates
should be made. Find perimeter of your desk top, chair!seat, blackboard,
teacher's desk, classroom door, etc. Have pupils record the1r results
using various graph1ng techniques. Discuss the poS1t1ve aspects and the
shortcomings of the approach used. -

Note: 12 John's pencils = 14 Mary's span = 10 Tom's span, etc.

.. 'I'I ’ . . rd

/

A
/

!

4-31 "Linear Measure". Purpose: Linear measures, inequa]ities,”graph¢

’




.
v B

. : />: ,. 8
4-32 Roundabout #1. Purpose: Finding circumference or perimeter
, Suggested Grade Level: '5, 6
_ Mater1a1s needed: 3-D So]ids )

Procedure Have ch11dren cd]]ect a set of objects and find their cir-
cymferences by rolling or«tumb11ng them along a straight line for one
complete turn. How else could the circumference be measured? How could
a bicycle be used to find the perimeter of ‘the p1ayground?

- . -/ //’/’T/A I~ |

P

4 33 Roundabout #2 Purpose Linear measure and c1rgumference,
whole numb&r and Fraction operations, ratio, c1rcu1ar parts, circle area,
»data ana]ys1s, function rules )

Suggested Grade Level:” 5, 6

Materials needed: Ce111ng tiles or cork board, compass, graph paper,
pins, string S . AR

Procédure: Have students use compasses to draw a set of<at 1east s1x

L different sized circles oh graph paper’ (center on Lattice point). Cut

.~ out circle. 1) Pin the paper circle securely onto ceiling tiles or

- cork board; 2) Lay\ string along the‘cTrcumference, 3) Draw a Tline

segment the same length as the_string; 4) Use string to measuré through
middle of circle (diameter). Qraw this length below the other;. 5) Which
segment is longer? &) How does the smaller segment compare with the
larger? 7) Repeat steps 1-6.with the remaining circles. Make a record
of your findings; 8) Organ1ze data observed with the circles on a
\chart. What patterns .can, you find?

: ) ‘ Circum-  # Graph Boxes # Graph“Boxes e
Circle # Radius Diameter ference In Interior Along Circumference -

o v S g 12.49Q
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s 4-34 Containers. Purpose: Introduction sto attributes of 3-D
- ‘containers and volume comcepts, sets .o .
. Suggested Grade\Level; 1, 2
Materials needed: Assorted containers, filling "junk" ' - 1 ‘s
. . ] .

Procedure: 1) Ask pupils to bring in empty containers from food, cloth-
ing, equipment. 2) Discuss .containers - variations in shapes, SiZ®, '
material, weight, durability, purpose.- 3) Have pupils sort the cont&iners
into sets according to the attributes discussed. o -

. B - P _ °
~4-35 Filling Containers. ° Purpose: Non-standard units, estimation,
recording, counting, comparisons, tallying .

- Suggested Grade Level: 1, 2

Materials needed: Cup, large container, fi1ling "junk" g
Pgocedure: Have children work in pairs. Choose a large coftainer and
a cup. Fill the cup. Empty the cup into the large container. About how
many full cups do you think will fill the large container? Guess! S
.. Record it. Now fill the large one with the cup and ‘count Row many cups-
. ful. Reécord #*. . Make tally marks i#if as you count. Compare your guess
with "your count. Repeat the above with different filling materials. '

4-36 "What's Inside?"‘ Purpose: Estimatibn, volume recording, l
ordinal numbers. counting ‘ o .
©  Suggested Grade Level: "1, 2 '

_ Materidls needed:,‘Agéorted containers, scales, fi1ling "junk"

Procedure: Provide an assortment of containers. Have pupils arrange
them in the order that they estimate will hold the least to the most.
The estimated order should be recorded pictorially or verbally. (The
baby jar, the vase, the milk coitainer...) ‘
Challenge: How can.you find out if your guess was correct? Note: A

- more refined -approach to this experiment can be used after children ha(s
experience using various filling fjunk”. Transparent confainers and
colored water can give improved estimates and provide better visualdper- .°
ception. ’ . ‘
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" 4.39 Juice,

L4

. 4.37 Spoons and~Cups. .. Purpoée: Measuring, volume, Estimate,

recording ~.

Suggested Grade Level: 1, 2

o

" Materials needed: ‘Tab1esﬁbop, cup, mi 1k container, pail, water, sand

-

"~ Procedure: You may use spoons for measuring{ Usé the spoon to fill a

cup with water (sand). Usepa cup to fill a pail with water (sand). Use

a small mi1k container to fill a large milk container with water. How

many spoons of water filled the cup? How many spoons of sand filled

the cup? How many cups of water filled the pail?  How many cups of sand

filled the pail?, etc.. What did you find out? g

b N : . 4 -

4-38 "Teaspoons_and Tablespoons". Purpose: Vb]umej co%?ting,.recording

| Suggested Grade Level: 1, 2 ° |

Materials needed: Teaspooon, tablespoon, sand, rice, sudar, flour,
water . —~ L ‘ ' , .
Procedure: Use a teaspoon to fill a tablespoon. 1) fil] it with sand;
2) fi11 it with sugar; 3) fill it with flour; .4) fill it with rice;

. 5) fill it with water. °How many tefispoon$ of each material did you need
to fill the tab]eSpOonQ} Draw;g,picture of what you did. - -
N : ‘ : . :

*

recording, order .
. Suggested Grade Level, -1, 2

Materials needed: Filling junk, cans

Procedure: Collect tin and aluminum cans. Arrange them according to
"size (estimated). Use a frozen juice can as your measure to fill the
other cans. How\many filled juice cans does each of the other cans hold?

4-40 Filling Station. Purpoge: Volume, ¢ount1ng, measuring,
recording B ’

t

Suggested Grade Level: 1, 2 \
Materials needed: 1 small and 1 large cup, variety of filling materials

| Procedure: Use a small cup to fill a big one. Do this experiment many

times, using a different Filler each time, such as beads, beans, pebbles, .

blocks-, rice, water. How many of thé little cups fill the big one? Was

~

it the same or different for each experiment? Which filler do you think
. is Best to use? Why?" L o S oL L

-

- %

P , _ o T
3 , ‘ .

Purpose: Relationships, measuring, counting; |




«

;QMateria1ébneeded: Graph péger, string, one inch cubical blocks

‘4-4] Bottles and Cups. Purpose: Volume, estimate, measuring,

counting, recording, inequalities

Suggested Grade Level: 1, 2

by e B g .
Materia15'needed: Basin, plastic bottle, cup, bucket
. A 4

Procedure: A. Fill a plastic bottle with water. . Place a cup in a
basin. Carefully empty the water from the bottle into the cup. How
many cups of water were in the bottle? B. Fi1ll a,bucket with water.

Will 7t take more or fewer cups to empty the buckét? - Use the same cup

to find out. Draw results.

L3

-

» . )
4 42 Water in Aquarium,k = Purpose: Estimation, volume, measure
counting, linear measure, graphing

3 _Suggested Grade Level: J, 2 -

Materials needed: Aquarium; water, ruler, assorted containers

1

". Procedyre:’ Estimat& how many g%ntainers (your choice) of water/the
- aquarium holds. Fill it and fi
- record of the height of the wgter in the aquarium-each day. Why does

d out. How close.was your guess? Keep

it change?

’

4-43 :Cobra]ing Cubes, Purpose: Measurement i constant'perimetér
and varying areas o ‘ :
Suggested Grade Level: 3-6

b

Procedure: Place blocks so that at least 1 edge of each block meets ap
edge’of another block. Cut a piece of string 16" long. Use the string

“1ike a fence around the blocks. 'Or the graph paper draw diagrams of '
the way you corraled the cubes with the string. What was the largest
number of blocks you used? the smallest? :

IS THIS LEGAL?

Coe
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4-44  Tubhy Tubes . ' Purpose:b~Mea§urement -'¢on§tant surface
.areq and varying volume . _ o
- Suggested Grade Level: 3f 6

Materials needed: Construction paper

[ 7 . ' .
. Procedure: Children cut five rectangular pieces of paper 6'ingbﬁsmg¥‘g§
~ inches. Roll or fold each rectangle and tape the vertical edges to
form tubes with 0, 3, 4, 5,‘or 6 vertical edges. G\ ffix tubes to a base.

N, . . _

] 7 AN : ' .

pd A :

. ) R . .
135 . N

2

: T . — —
Estimate which tube will held most, second most, etc. Using dry :
- materials, (pellets, sand, rice, etc.) fill the containers. Now check
with estimates. What general statement can you make? (The more nearly
circu]qf,éthe more the tube will hold). ' Why is this so?

4-45 Qutsiders. . Purpose: .Surface area; estimatiﬁh, sub-
- traction ' - '

Suggested Grade Level: 3-5
,-Materials'needed; Set of Geo-Blocks

- Procedure: Select a block. “How much "outside" does.it have? How can
you measure the outside? Trace each side of the block on a piece of
paper and cut them out. Can you tape the pieces together so they can be
folded to make a paper block? Can you draw a shape which, when folded,
will make a paper block? Can you arrange some blocks in order of total
surface area? from smallest to largest? Gues>what the area is. Then
check. ' How close was your guess? ‘

16
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4-46 Surfaées. ’ Purpose: Méasurement'- area Z
: Suggested Grade Level: 4 -6

a
2

Matéria]% n eeded: Cd]ored squares and triangles: "(L;'“’
PFogedureg Decide .on unit of area. Now calculate area of different
pieces. Choodse another unit and repeat.

14

@

- : ' ’ . I
4-47  "Whatzit'. Purpose: Finding area
" "~ Suacested Grade Level: 3,4

5

Materials néedéd: Packet of squares;.triéng]es,,kectahg]es made of

colored, gummed paper, Parquetry or Tesselatian sets ,

. & . v . .
Procedure: Encourage free'rein for'‘the imagination.: Using the shapes,
what can -you make? A bird? A ship? A plane? " etc. Decide on unit of
area. What is the area of the figure you made? - -

4-48 -The Scope of the Scoops. ' Purpdse: Finding area, multiplication,

whole numbers -
r Suggested Grade Level: 3, 4

Materials needed: Newspapers and magazines

Pﬁocedu?e} Children find area of one‘page. ~Using this'ihformation they
can find tota]‘a{ea of newspaper or magazine. A

EN

4-49 Block Boxing. Purpose: Measurement, volume, éongruence,
fractional parts , : Lo

Suggested Grade Level: 3-5 R ) fo
Materials needed: - Set of Geo-Blocks 4 .

-

Procedure: 1) Pick any large block and ‘any small block.. Find out " °
whether a set of the small blocks can be fitted to a shape congruent to
the larger'one. Is there any space left over? How many small blocks
were used? 2) Pick another large block. How many different ways can
"you make a congruent block using smaller ones? Try it with small ones
all the same shape. Now try it with different shapes. Which way is
better? 3) Find a small box. Can you fill it with one kind of block?
How many will fit? Try it with different blocks.

~

17
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4-50 Packing Business,* Purpose: Liquid measure, volume
Suggested-Grade Level: 3, 4

Materials needed: Standard-measuring beakers or quart, pint, etc.,. -
food containers I

S

g

Procedure: Using the containers $ind out: How many quarts in ' gallon?
How many pints in a ‘gallon? How many pints in a quart? FExperiment with ”
assorted fillers - beans, rice, beads, cubes, counters, sand, water; to
determine best material. “Pupils may use balance scales with this. pro- °
jeg%. List items which are sold by the half pint, pint, quart and )
gallon. ‘L e L . .

L4
I 4

. .
. . .y
2} . . o

. | L N =
4-51 Modetls. Purpose: Subtraction, 1linear measure, weight, '

factions; ratio scales, area; volume, density
. Suggested Grade Level: 3-6 -

Materials needed: Clay, plasticene, paper mache, cardboard, paber, pipe -

cleaners, fabric, styrofoam, geoboards, geoblocks, geostrips™ :

_ Procedure: “A. Make a 1afge model of a sma]]fobject. How can yod
. compare their sizes? : .

- B. Make a small model of a huge object. How can you
comparel their sizes? , : -

'4-52  Rearrangement. Purpase: Measurement - constant volume, = °
varying surface, tabulation of data ' '

Suggested Grade Level: 3, 4

Matéria]sAneeded:_ Box of one inch cubes L

Procedure: Using 12 cubes each time make as many differént rectangular .
solids as you can. Each time record the measurements of your building:

Experiment # - Length Width ' Depth ,
1 o 1 ) 12
2 S 2, ' 6,
3 . . '

How many different buildings can ybu make with the 12 blocks? How many
couia you make with 16 blocks? What have you observed?




\
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: Mater1a]s ne de&\/>ﬁlass jar, p]ast1cene, cub1c 1nch measure

< .
4.53 On the LevéV ; Purpose Measurement - capac1ty, d1sp1ade-
ment of water, wafa analysis, &cale construet1on , :
f‘k Suggested Grade Level: 3-5 . _ A

B

>

Phocedure "/ Past a strip of paper vertically on the jdr. . Be gire the

jar is on/a flat surface. Use the cubic inch measure to pour ane cub1c

_inch of water into the jar. Mark the water level on- the paper each’

add ‘water. Now empty some of the water ‘but be sure that what
/'is an exact number of’ cubic inchés. Drop an inch ‘cube of

plasticene into the water. /Check the water Tevel -.what happened? -

Ngw use 2 cubfc inches of plasticene, then 3. Can you make a genera11-"

ét1 n?

"4—54 The Big BuiidAyp Purpose Measurement - vo]ume, mu1t1p11cat1on,
data tabulation : .

Suggested Grade Leve1 3 5

" Materials needed: Box of one 1nch cubes

. Procedure: Form a square base with four ‘cubes. “Build up square 1ayers

‘on top of the base, keep track of the cubes you use in a table.
X

~Cubes 1n o Tota] #1 1nch I |
|# Layers each layer - - . cubes used Volume
1 4 g |
.3 4 to.

i

What do you notice about the . ,
volume? Repeat the exper1ment ' B
with other square bases.” Try the '
exper1ment with rectangular bases

/ | 19
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4 55 Find the Pattern.  Purpose: | Meaéuremeht-yo]umef
- Suggested Grade Level: 3, 4

 Haterials needed: Box of one ipch cubes

Procedure: Using the cubes children build different solids. Count the

blocks to find the volume. Record as follows: The block is cubes
wide, cubes long and cubes deep. Some children will derive fhe
formuia on the1r own.” Txwxd= = volume, (for rectangu]ar sGlids).

. e

,4'56 Six Pack VariatiOQ§: Purpose: Measurement, capac1ty, volume

Suggested Grade Level: 3 4

Materia]s‘needed: Six giass jars of different size '

Procedure: Label the jars - A, B C, D E F. Est1mate and record -
which holds the most, next and so on. Now measure the actual capaci ty
of each and‘record your answers. Were you correct on your estimates?

4-57  "Two-Cents Plain", Purpose: Measurement , &nits, cost calcula-
tions '

Suggested Grade Level: 3-6

Materials needed: Brochure from supermarket, restaurant menu

Procedure: Find out how much a bottle of soda costs. Can you figure
out how much a glass of soda should cost? How much dogs a glass of soda
cost in a restaurant? Why does it cost more in a restaurant than at the
supermarket? ‘Students should ask: "How much in a "bottle? How much in
o glass?" . :

'

4-58 "Holding Power". = Purpose: Division, volume

Suggesteu Grade Level: &
Materials needed: Sage Kit, Ideal volume, Re]at1onsh1p set, funnel,

. assorted blocks, beads, paper-clips, junk, dry, granu]ar mater1a1 -

raw rice, sawdust, sand, water, clay

Procedyre Have students consider the materials’ they ccan use best to

fill various hollowed, 3-D geometric shape - cubes, cylinder, triangular,
prism, cone, tr1angu1ar and square pyramids, hemisphere, etc. a) Estimate:
How much material.will each solid hold? Which will hold the most? the .
least? the same amount? b) Arrange the solids in size place according

to the estimate. c) Compare ‘the volumes using different fillers.

d) Compare the calculated volumes w1th the estimates. [ =~

¢

[3)
s

%
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4-59 "Sand Shapes". Purpose: Volume, whole number and fraction
operations °

-

o Suggested Grade Level: 6
Matgﬁia]s ngeded: Ideal Volume, Relationship Set, sand, sage kit |

.Procedure: Have student "play" with sand, hollowed plastic cylinder, cong: :
and pyramid., 1) Guess how many cone scoops of sand fill the cylinder and

" the pyramid. Find out. 2) How dc the volumes of the three shapes compare
with each other? What other measurements can you compare On them? - 3) In

~ ‘what way are the figures alike? In what way are the figures different?

Attribute - Pyramid Cylinder .. Cone

hape of base “ :

edges o - I : 3

edc. - < | . ] .
4-60 “Personalized measurements and the environment ": Purpose: Weight-
area relations, ratio, division, graphing S ‘ o

v Suggested Grade Level: 5,6
Materfa]ssneequ: Tape measure, scale, graph paper B
Procedure: Gather data for each member of the class.. Arrange it
graphically to show patterns. How many pounds of your weight does each
square inch of your feet support? (The average person-has a weight/sole
ratio of about 2 pounds per square inch). How many pounds of air does -
each square inch of your body support. - (Ajf gressure at sea leveT is. _
about- 14.7 1b. per square inch). Can you get Siqﬁlar_data for your pets?”

4-61 "Our Four Walls". Purpose: Indirect Area meaSure; whole number. -
and fractional operations \ c : . PE—

Suggested Grade Level: 5, 6

Materials needed: Non-standard ﬁeasures to be found in the classroom
as string, window pole, book,' child, chair height, floor tiles,-etc.
Measuring tools: yardstick, trundle wheel , tape measure, meter stick,
cl}hometer, gradient measure . , '

Procedure: -Have a group of 2 or 3 students work together to find the
area of the walls in the classroom. They may not use & ladder or climb
on anj'furniture. Consider the composition of the wall - cinder blocks,
window panes, doors, mouldings, chalk board, etc. More- advanced students
should take into account, base moulding and mortar joints. -Research:

How much paint is needed to cover the classroom walls? A1l classroom
wa]]g\in the building? How much would such a project cost? Lo

*




*h-sz "Ro1ling out the yved carpet ". Purpose: Whole number and fraction ‘
operations, percentage, area, volume, cost calculations, geometric shapes,
ratio and proportion v ' . - "

Suggested Grade Level: 5, 6
Materials needed: Mail order departmant store éata]og (ca}culators)

Procedure: Give students 'the problem of re-covering classroom floor."
1) Deiermine an allotment of money base# on current prices. 2) Have
them choose the materials from.a catalog.g (Be sure to include tools and
adhesives) 3) Have them figure the cost of wall to wall comiercial car-
.pet, tiles of vinyl, vinyl asbestos,'asphalt, cork Incfude sales tax
calculations. 4) Have pupils make designs for tiling, 5) Make a
miniature model of the new floor. After the classroom room dimensions
have been found, ask how much of the.room (average) each person has to
himself. -Questions relating floor space, air space and appropriate
measurement units should be” investigated. Percentage values may be
.applied. : ‘ ~ : :

]

4-63 Geoboard - Aréa #1.;-Purpose;.°Area, géomgtric shapes, relationships,

fractions, units of measure - .

" Suggested Grade Level: 5, 6 o y

Materials needed: Geo-Boards, rubber bands .

Procedure: Let's agreé that the 'smallest square:yeu can make on.the geo-
 beard is ‘the uhit of area. Make a 3-sided figure on the .geoboard and

find its area. Do the same with 4, 5, 6 sided figures. Construct a

_figure and ask a friend to find its area. Make up your own unit of area.

Construct some figures and find their areas using your own unit, - Can you
make a figure with-an area of 2 square .units? 4, 5, 6, 9, 117" How about
1/2 square unit? ) . - : N
4-64 Geoboard - Area #2. Purpose: Fractions, geometric shapes, area-
& . .
) " Suggested Grade Level: 5, 6

Materials needed: Geoboard, rubber bands

Procedure: 1) Make all the different triangles you can which have an
area of 1 square unit, 2 square units, 1/2 square unit, 1 1/Z square unit,
etc. 2) What is the largest (smallest) area you can .enclose with a tri- |
angle on your board? 3) Explore $imilar questions in relation to other
shapes. Include problems with convex and concave polygons. 4) Make

as many shapes as you can which have the same area as a rectangle 2
squares by 3 squares. ~inat‘°happens to the shapes when you rotate the
geoboaird? . _

22 ® . ’
, | (
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WEIGHT MEASUREMENT

©

4-65 “Inventions. Purpose: Symmetry balance, prob1em solving .
Suggested Grade Level: 1, 2

Materials needed® Building materials, such as bricks, flat boards, blocks,
irregular shapes, peg boards, Primary Balancing Materials, Fulcrums,

aluminum pie plates, wire clothes hangers, plasticine, etc. : ﬂs,@:
.. &b ) h![
/\ . %’
8B B | '
“ ’ ' ¢

Procedure: Discuss thé concepts of "balance" and level. Ask children _
to make balances by combining any of .the available materials, then compare
the diverse balancing "inventio%s". For what can balances be used?

2 .
s

4-66 . Balapce. Purpose: Estimate, counting, graphing
‘ L ;
»Suggested Grade Level: 1, 2 °

Materials needed: Balance scale, common objects, clay

Procedure: Take one ball of clay. 1)?Ba1ance the clay with lima beans;

2) paper clips; 3) pebbles. Ask - 1) which is heavier?;  2) which is
lighter? How many beans balance the clay, how many clips balance the clay,
how many pebbles balance the clay. Have children draw picterial repre- g
_ sentations of their findirigs. B , _

]
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"4-67 Heavier Than - L1ghtér Than. Purpose: Comparisons, est1mat1on, ,
non-standard measuring units, counting equa11t1es, inequalities, vocabu-
slary, graphing, recording, problem solving -

Suggested Grade Level: 1, 2
: \ . . .
Materials needed: Familiar materials in children's env1ronmag¢ to be !
used for weighing, pan balance scale

Procedure: What things can you find that are heavier than: a pine cone,
*your reader, your shoe, a fork, a spoon, a pencils-a box of crayons,

10 bedds, a, toy, 20 beans, a container of sand, etc., Balarce and find out.
Draw it. Perform similar activities with other materials and the concept
"Lighter Than." Suggested recording format:

[N

Matching Weights , »
g g A
Basic
Lighter ’ Material . Heavier

-1

g | @ |

4-68 Our Own Weight. Purpose: graphing, recording sets, cohnting,
comparing, estimating, comparing, enrichment.

uggested Grade Level: 1, 2
- Materials needed: Scale, teeter-totter, graphing materials,.

Procedure: Ask children to arrange themselves in a line according to°
estimated weight, order from lightest to heaviest. Weigh each child
in the class on a school scale. Make 'graph to record pupi]s’ weights.
Rearrange the line-according to the records., Make compar1sons of the
estimates and the actual weights. Let childyen experiment with ba]ance,
using themselves and teeter-totters.

9 ‘ |
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4-69 How Many Will Balance? Purpose: Comparisons, estimation, non--. o
standard units, equalitigs, inequalities, counting, recording, graphing,
problem solving ’

Suggested Grade Level: 1, 2
Materials needed: "Junk"

7 Procedure: Ask, "How iany?" Milk tops balance a matchbox, draw it;
i counter tops balance a pencil, draw it; buttons balance a shell, draw it;
\ *beans balance 10-marbles, draw it; seashellsbalance your reader, draw °
\" it; acorns balance a cup of sand, draw it. This is open ended experience
-and children find many interesting ways to explore further. . “

4-70 Even Up. Purpose: Comparison, estimation. use of non-standard
measuring units, conservation , i

Suggested Grade Level: 1, 2 ' \\\
Mé%eriaTs needed: Balance sc@}g, clay, materials from weighing center

Procedure: Find 2 small things from weighing center. Hold them in your
hands. Which do you think is heavier? Now put them on the balance scale.
Were you right? Try some other things. Can you find 2 things that
balance each other? Try to form 2 balls of clay whieh balance each other.
Change each ball of clay into another shape. Will they still balance? -
Find out. ’

4-71 Boxed In. Purpose: Conservation, stahdard measuring units,
estimating, comparisoﬂs, counting, pictorial representation

Suggested Grade Level: 1, 2

v

. .
Materials needed: -5 different boxes, scale, junk

Procedure: Put different things .into each box. 1) Guess how much each 5 (
box and contents Weigh; 2) Make a picture of them in order of guessed

weight; 3) Weigh each box and contents; 4) Make a picture of them in

order of their measured weights; 5) How good were your guesses? 6) If -

you inter-change the contents -of boxes, will the total weights be changed?

Try it!

. , 3
. ] . A :
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4-72 Keeping Steady. .Purpose: Conservation, ccemparison, estimation, : I

equalities and inequalities .

Suggested Grade Level: 1, 2
Mafrials needed: Clay or plasticine scales
Procedure: 1) Take a piece of clay: 2) make it round; 3) weight it; -
4) make it Tonger; 5) weigh it; 6) break it into little
pieces; 7) weight them. What did you find? °

4-73 Lighter - Heavier. Purpose: Conservation, estimation, recording,

.eraser, clay board, bag of marbles, bag of stones, container of water,

. book? A container of milk or a container of water? Weigh them. What
~did you find out? Draw it. ] . : °

equalities and inequalities
Suggested Grade Level: 2 ,
Méter1als needed: Cup of water, cup of wet sand, cup of dry sand, book,
container of milk
Procedure: uhich is 1i§hter? Guess. Cup of watek'or cup of sand?

Cup of dry sand or cup of wet sand? A book or a clay board? Which is
heavier? Guess. A bag of marbles gr a bag of stones? An eraser or a

) ¥ : .

4-74 Balancing the Book. Purpose Comparisons, e§t1mat1ng, exper1ment1ng
with non-standard units, count1ng, recording, equalities and inequalities,
verbalization of learning experience, problem solving
. \

Suggésted Grade Level: 1, 2

Materials needed: Junk, buttons, book, stones, marbles, pan.balance
scale ' - L

Prucedure: How many buttons will balance.a book? How many stones.
will balance a book? How many marbles will _balance .a book? - Make a
picture of what you find. Try other materials! See what happens. Tell
the .class what you learned. N

=~
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4-75 Stones and Stuff. Purpose:* Comparisons, estimating, experimenting
with non-stgndard units, counting, recording,.equalities and inequalities,
verbalization of learning experienqq/”pﬂob1em solving

t
4

* Suggested Grade Level: 1, 2
2

‘Materials needed: One stone, peas, pebb]es,(marb]és; pan balance scale

Procedure: . Put a stone on pan of the scale. How many peas weigh as °
much as the stone? How many pebbles wedgh as much as the stone? How
many marbles weigh as much as the stone? Which is heaviest? A pea, a
marble, or a pebble? Which is lighest? Write down what you find.

4-76 Using Standard Weights. Purpose: Counting, recording, comparing,
estimation, conservation, weighing with standard units, fractions,
equalities and inequalities

Suggested Grade Level: 2, 3
Materials neededf Standardized weights; scale e

Procedure: 1) InGéstigate assorted standard'weights of 1 pound, 1/2

pound, etc.; 2) Have children heft a weight in one hand. Enceggrpge

them- to find items they think are heavier (or Tighter) than the held

weight. Complete the experiment by actual weighings with pan balances.
. ° ~ ) . .

4-77 "“Standard Weights - Oné Pound”. Purpose: Estimation, conservation,

recording, standard units, counting sets, equalities and inequalities

4

Suggested Grade Level: 2, 3

9

.'Materfa?s needed: Scales, weights, assorted objects for weighing

Procedure: 1) Think! Where do you see people using scales? 2) What'

- things does mother buy by the pound? 3) Draw them! 4) Bring things
~from home that you think may weigh 1 1b. 5) Check yourself. Were- you

right? 6) Draw what you brought.- 7) Label‘all the things that weighed
1 1b. 8) Compare your list with your friend's list. 9) Who found the
most 1 pound artis]es? . , -

27 -
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Materials needed:’ Pebbles, shells, sand, flour, one pound weight

¥

R
-
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" 4-78 One Pouﬁd@k lease. Purpose: Estimation, weighing wj%h standard

units, recogding

- ~ Sugges ted Grgde Level: 1,2 T

-

balance scale

Procedure: How many pebblies weigh 1 1b.? How many shelis weigh T 1b.?
How many cups of sand weigh 1 1b.? How many cups of flour weigh 1 1b.?
What else can you find that weighs one pound? First guess. Then weigh
and find out. Record your result. Try this with a kilogram.

. 4-79  Pound Bags. Purpose: ,Weighing with standard unit, reqérding,“

@

comparisons

-

} - Suggested Grade*Le%e]: 1, 2

Materials needed: Baiance scale, one 1b. weight, pebbles, sand, marbles,
bags - b ‘ -

_ , el S , | -
Procedure: gF1'H a bag with pebbles to make 1 1b.; fill a bag with
marbles to make 1 1b.; fill a bag with sand to make 1 1b. What will
balance the pebbles? Record it. What will balance the marbles? Record

“it. What will balance the sand?. Reegrd it. What can you find that

weighs 1 1b.? . ¥
A ' % - : , ..

4-80 Pounding Away - 1 1b. Purpose: Counting, comparing, conservation,

standard units, recording, problem solving

Suggested Grade Level: 2, 3
Materials needed: Scale, assorted items foi weighing

, oy
'Procedure: Can you find out - 1) How many dog biscuits weigh 1 1b.;
2) how many spools weigh 1 1b.; 3) how many sea shells weigh 1 1b.; 4)

.*how many pebbles weigh 1 1b.; 5} how many cups of sand weigh 1 1b.; 6)

how many cups of flour weigh 1 1b%; 7) how many marbles weigh 1 1b.
What can you find that weighs 1 1b.? How many little bags of sand make
1 1b.? Guess. How many little bags of sugar make 1 Tb.? Guess.

How many 1little bags of flour make 1.-1b.? Guess. Find out! Draw it!

4-81 Weight. - Standard Units - 1 1b. Purpose: Vocabulary, comparison,
estimation, standard unit, problém solving , :

A

‘Suggested Grade Level: 2, 3
Materials needed: Sea shé]]é, 1 1b..ﬁeighf, scales ' - . .

. - .
Procedure: 1) Lift a box of sea shells. 2) Do you think.that it is
heavier or lighter than 1 1b.? 3).Now weigh it! 4) Were you right? 5)

Try other boxes; 6) Are they heavier or lighter than 1 1b.? 7) Weigh
1 1b. of as many different things as you can; 8) What did you weigh? .
Write about it! Draw it! - ,
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4-82 weight - Standard Units - 1 1b. Purpose: Counting, comparing,
conservation, recording, estimating, problem solving, ‘standard units

v ”

Suggested Grade Level: 2
Materials needed:. 1 1b. weight, sca]és

Procedure: How many things in your classroom are heavier than 1 Ib.?
Draw some of them. Think! How many things that you use-évery day are
heavier or lighter than 1 1b.? a fork? a spoon? a knife? a cup?

a saucer? a pail? a milk-bottle? scissors? a jug? a chair? a book?
a pencil? box'of.crayons? bar of soap? box of cereal? make a book?
Draw things that are heavier than a pound first! Then draw things that
are lighter than a pound.

P B ° $ : . B
4-83 Little-Drops of Water. Purpose: Measurement-weight, equivalent o

measures, addition, multiplication, fractions, samp1ing
. Suggested Grade LeJe]: 3, 4

Materidls needed: =Standard and non-standard 1iquid measures

Procedure: Ask children whether a gallon of water is "1ight" or "heavy".

Pursue discussion to obtain more precise concepts of weight. Have pupils
deviseways to measure the weight of a gallon of water using smaller
quantities. Research: Problems involving water pressure encountered
by skin divers. ,® . .

4-84 Paper Weights. ;Purpose: Measurement, weights, estimation, Lho]e

‘traction, fractional parts

number operations . - °
Suggesfed Grade Level: - 3, 4

¥ o .
Materials needed: -Newspapers, ba]ance,sca1e,,weights

. Procedure: Children guess weight of newspaper; Check using ba]gncé and

standard weights or weights children hqve made of plasticine. Further

activities incTude esyﬁmating and weighing different sections of paper.

4-85 Packagingg Pufpose: ounce we{ghts,’who1e number additioq, sub-

Suggested Grade Level: 3, 4

Materials needed: ’ﬁa]anqe scale, "junk', small pTastﬁc sandwich Pags,

‘plasticiné ) . ' //

: Procedure: Have the children baTance an object,bf.khown weight with

counters. Now figure out how many counters are equivalent to one ounce.’

" Plastic sandwich bags can be used for bundling one ounce packets of dif-

ferent objects. Children can make weights of plasticine - 1 0z., 2 oz.,

etc.
t , . /'/’
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4-86 Weight - Standard Units (ounces). Purpose: Standard unit,
estimation, weighing experience, recording '

Suggested Grade Level: 3, 4
Méteria]s ngeded:"Scales, objects for weighing

Procedure: How many objects can you find -that are lighter than-an ounce,

. heavier than an ounce? Use the scale to check. Draw a picture of your,
‘observations. ‘ : -

4-87 Weight - Standard Units](ounces).; Purpose: = Comparisons, vocabu-
lary, standardlweight units, recording, addition

e Suggested Grade Level: 3, 4 N

Materials needed: Balance scé]e, standard weights
Procedure: Check your weighing table. Ask: How many 1 oz. weights ~ '
are there? How many 2 oz. weights are there? How many 4 oz. weights

are there? How many -o0z. weights are there? -Which is lighest?

-Which is heaviest? What weight combinations can you make with the

weights you have: (Ex. 3 0z., 5 oz., etc.)

4-88 Guesstimafion. Purpose: Measurement;wéight;,estimgtion

| Suggested Grade Leve;:' 3, 4 - ‘
Materials needed: Sca1e,'ofdinary objects found in the classroom VAR
Procedure: Select about 6 objects - a book, scissors, box of craybns,
staples, etc. Estimate their weights, list them in order of your

estimations from lightest to heaviest. Hold item and revise your .
estimate. Now weigh each object. Was your revised rank order correct?

Item st Estimate ond Estimate  Actual Weight
book : $ )
scissors : ( ) © A
crayons : ) : : ,
staples - : '
.

~N
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" '4-89 On The Other Hand, ... Purpose: Estimation, trichotomy
relations, measurement-weight "~ '

Suggested Grade Level: 3, 4

Materials needed: Balance scale, small objects, SCrews, fésteners,
~ nails, beads, marbles, beans ' :

Procedure: Children wark in pairs. Put 10 screws in one hand, your friend
"will.put 10 marbles in your other hand, Which feels heavier? "Now re- .

cord: "I guess 10 strews balance marbles." Repeat using other S :
objects. Now repeat using the balance scale. Were your guesses correct? - ’

4-90 So Pense. Purpose: Measurement-weight, density, subtraction;
constant volume, varying density

Suggested Grade Level: 3- 6

Materials needed: Sevéra]vuniformly sized jars, scales, filling sub-
stances - sand, flour, water, beans, etc.

Procedure: Pose the question, "If the jars are filled with the equ

amounts but different substances," will their weights be the same Or *
_different? Why? Estimate any differences you.might expect and aprange

the jars-in order of size from the lightest to the heaviest. Fi d the

actual weights. What did ybu Tearn? SR .

4-91 Who is Average? Purpose: Measurement-weight; 1inean,méasure,

.Finding averages, graphing v ,
N ] ’ 4 /
e Suggested Grade Level: 3-§ / |
Materiais ﬁeedéd; Scales, tape measures, rulers B

Procedure: Make 2-graphs - one for the boys and one for the girls.
Record the weight to the nearest nound of each child in the class. From
the graphs guess what the average girl weighs; the average boy. Cal-/-
" culate the average. How good was your guess? This approach can be ™y
used for heights spans, paces, waistlines, head sizes, etc. i \

@

s,
-
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4-92 Selling Points. Purpose: Measurement-weight, fractions |
{

Suggested Grade Level: 3, 4

‘ Materials needed: Set of standard or plasticine weights, balance s?a]e
. Procedure: ‘USing the scales and weights find the answers to the ques- '
tions. 1) How many 8 ozsgweights balance the pound? 2) How many 4 oz.~

weights balance- the poun 3) How many 2 0z. weights balance the pound?
4) How many 1 oz. weights balance the pound?

%) How many ounces.in 1/2

1b., 1/4 1b., 3/4 1b.? List things sold by the pound. Some may Seem
’ strange - for example, why do you think nails are sold by the pound? o
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4-93 Scale Extensions. Purpose: Measurement-Weight, whale number.
operatiagns, fractions _ : Ot

Suggested Grade Level: 3, 4

i

Mater1aﬁs Needed: Ba]ance scale, standérd or p]ast1c1ne%geaghts -1 o0z.,

2 oz., 4 0z., 8 oz., 1 1b., beads, beans, marbles;, screws, shells, etc.

Procedére F1nd cut how many marbles w11‘ baiance 4 ounces.” Do the4
same zlfh the other objects. Make a tablg as follows:

How many in 1o0z. 2o0z. 4doz. 6o0z. 8 oz. 1 1b.

i Beads
/| Marbles
/ Beans
D, X . ~
. Now, w1thout doing any more weighing f1nd out how many of each obJect in
1 oz], 20z., 6 0z., 8 0z., 1 1b Recgrd. “Use the weights to check your
results.. °- / ‘ N

[

4-94 No Hands on the Scale, Please. Purpose: Measurement=wetghts
whole number operations, fractions S

Suggested Grade Leve1°~3 4 -

Materials needed: 1 o0z., 2 oz., 3 0z., 4 0z. s b 0z., 6 02z., 7 0z., 8 oz. ;

standard or plasticine weights, small objects, buttons, beads, marbles, -
.- etc. Z balance scale

Proc dure Prepare some prchiems as fo]]ows Weigh 7 oz. of marbles
using the C o0z. and 1 oz. weights; weigh 5 oz. of beans 'wsing 4 oz.

2 oz. and 1 oz. weights. Encourage children to make up similar prob]ems
for each other. v | , = :

4-95 Weighing Rods. Purpose: Prob]em so]ving, graphing / ~
' Suggested Grade Level: 5, 6 °
Materials Needed: Cu1sena1re rods, posta? scale, posta] ratE*chart
Procedure’ Have students weigh a, set of cu1sena1re rods or any other
desired items. Determine the cost of mailing the set to a city in each

- continent. Compare graph1ca11y the costs for mailing f1rst c]ass, 4th
class and air mail. - )

—
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4-96 "My Own Time Book". Purpose: Deve]qgment of time sense..

Suggested Grade Level:

Materials needed: Draw1ng mater1als, magaz1nes .
Procedure: Have pup1ls draw pictures, mount photographs, or cut pic-
tures from magazines to illustrate: ~a) how they looked when they were
babies ('aah), b) how they look now at school (PYesent);' c) how they
think they'11 look when they grow up (Future); 'd) a family portrait
with members arranged from the youngest to the oldest;- e) activities

. performed from morning til night; f) act1v1t1es performed dur1ng dif-

ferent seasons of the year.

- 4-97 - Individual Clock_Books - Purpose: Time measure 1n re]at1onsh1p
to daily rout1ne, telling time, counting, sequence.,

.o ° Suggested Grade Level: 1, 2 %
Materials needed: Drawing?materials”

Procedure: HaveJ;ach child make own picture book based on his daily
sequent1a1 activities’ In éach picture he, should draw a clock showing
the tifie of the activity. 1) What do you &o before-breakfast on school
days? Draw you do. 2)¢What do yoy do in the“?ﬁme gﬁ een break-
fast and school dime? Oraw or write about it. do we do in
school before lunch? 4) When do you have 1unch? Draw a lunch time .
picture.” 5) Show what-do we do after lunch in a picturé. 6) When do
you leave school? Do you walk home, or take the bus? Draw it.

7) When do you eat supper? Draw a supper time picture. 8) When do you
go to bed? Draw it. - T

4-98 Make A Clock Book. Purpose: Writing numerals, counting, telling .
time, concept of time measurement , .

Suggested Grade Level: 1, 2

Materials needed: Drawing materials

“Prdcedure: 1) Who needs clocks? Why? 2) How many g]ocks do you have

in your house? Draw them.. 3) How many clocks are there in school?
4) How many different clocks have you seen? 5) Where do you see clocks w
when you are out of doors? Draw them and show where you saw them. '

B
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“"Construct A ‘Model Clock"! Purpose: Addition, subtract1on, geo-
}étr1c shapes, special relatio sh1ps, counting, writing numerals,
1rect1ona11ty, learn to tell 1me, sequence. .

) - Suggested Grade Level: 1y 2
Materials needed: Drawing mater1a1s, large graﬁ@@paper

1) Teacher should draw a large circle (diameter at least 12 inches) on

construction papger or oak tag. 2) Mark its 9énter. 3) Post it so

pupils can work/on it.

(A) o G | (€)

4) Gjve directions to pupils to make marks oriented to the center:

(a) straight up and then down; (b) to the right and then to the left.
Put 2 equally spaced marks between each of the four marks on the circle.
5) Ask: How many marks are on the rim of the circle?" What does this
marked circle remind you of? What is missing? How can we fix it?

6) Teacher now asks: ~If this were a-.clock, where would 12 go? 6? 9?
etc. Children come to model and write numerals in proper places. Arms
are made last and attached with fasteners. Are both arms the same
length? Have children demonstrate “three o'clock, six o'clock, etc - Add
or subtract hours. 7) Have each ch11d make his’ own model.

4-100'Individua1 Clock  Books. Purpose: Re]at1ng sets with conéept of
time, graphing el o

Suggested -Gradé Level: 1, 2
\ o _ ’
Materials needed: Drawing materials

Procedure: Make books based on following questions: 1) What time dc you
get up? 2) Draw those who get up earlier in your house. 3) Draw those
who get up later in your house. 4) Make graph of the time when each
child in class gets up. 5) Draw the sets that show: a) How many get up
earlier than you? b) How many get up later than you? c) How many get

up same time as you? d) When do people in your house go to bed? e) Who
goes to bed eartier than you? f) Who goes-to bed later than you? g) Who
in class goes to bed earlier than you? h) Who in c]ass goes to bed 1ater

than you?

o
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4-101 Make A Clock Line. Purpose -Child can consider time on a
continuum, recording, ca]cu]at1ng, problem solving, number line, angles,
fract1ons ! .

Suggested Grade Level: 1, 2

Materials needed: Magazines for picture cutting, drawing materials

Procedure: This activity should initially be a group activity.
Eventually children will be able to .make their own praojects. Record
pictorially in proper time sequence different activities performed
during the day. Draw correct t1me on clock for each

(—] N ' . .
' ' scuoous ourt
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Related activities: 1) Find the differences between your|time line \
and your firend's. 2) Make a week line, a school year linhe

- 4-102 Junior Olympics. Purpose:, Time, graphing, recording, time t/J '

vocabuTlary, inequalities

Suggested Grade Level: -1, 2 (\\,//

E . ‘ -
" Materials needed: -Watch with second hand, time clock

Procedure: use buddy system. Make sure both teams start at same time.
Instructions could be: Find out who can: 1) Stand on one leg the
longest? 2) Who can balance book on his head longest? 3) Balance on
balancing bar longest? 4) Balance bean bag on foot longest? 5) Bounce
ball longest (without m1ss1ng)? 6) Get ready for gym fastest? 7) Put
sneakers on fastest? 8). Is it always the same? Record it. 9) Are boys
_quicker thah giwnls? 10) Ask all children at one table to. ‘write their
name. Record: Who finished 1st? Tlast? Was the one with the longest
name the slowest? Was the one with the shortest name the quickest? Do
long names take Tonger to write? 11) Which takes longer to do? Have

a bath or brush your teeth? Write your name or read a story? 12) Can
you think of. some things that take a long time to do? A®Sshort time?
What are they? ‘These open ended activities may be developed further.

35' | U
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4-103 ‘A Pendulum.  Purpose: 1) Standardizing time measurement,
2) Metric System, 3) Counting

Suggested Grade Level: 1 - 4 1

2

Materials needed: Metal washer, string

Procedurg: Affix a string to the edge of a shelf: At the other end,
attach a metal washer. The length of the string between the shelf edge
attachment and the washer should be one meter. The string will swing in
1 second beats. Count 60 swings of the pendulum, whjle kéeping track-of
the second syjeep on a clock. : :

4-104 Make A "Whizzer" String Timer. Purpose: counting//?ecording,
time measurement, -data comparisons, whole number operations,

Suggeéted Grade Level: 1 - 2‘
Materials needed: String, ball of plasticine, tally counter. ¢

Procedure: Help child tie string around ball of plasticine so as to.en-
able him to swing it to and fro. 1) Walk down the hall with a friend.
Each of you swing your whizzer gently. Count how many swings are made
when you go there and when you come back. Record your data on the class
graph., 2? What happens if you have a longer string? Try it. Shorter
string? Try it.

4-105 Related to Travel. _ Purpose: Vocabulary related to time and

speed, fast - slow, sets, graphing, recording, counting, addition, §ub-
traction, time measurement |

Suggested Grade Level: 1 - 2 2§
Materials needed: Timers, picture magazines for cutting

Procedure: 1) Draw or cut out sets of things that travel fast; 2) draw
or cut out sets of things that travel slowly; 3) Check your traveling
pictures. How many things did you draw that go faster than you? 4) s
Draw a picture of.an animal that could run across your classroom quickly
(dog). He takes a short time. 5) Draw a picture of an animal that
would cross your classroom very slowly (turtle). He takes a long time.
6).Pupils should work together using‘timers or counting rhythmically to
obtain data. They should graph or record numerically their findings.
How fast can you go across the playground? Try it. Try again, but
faster. Try again, but slower. 7) Compare the time you needed to hop,
skip, walk, etc. actoss the playground. Who was fastest? How much
faster? Who was slowest? How much slower? :

36 A




4-106 Time - Let's Find Out About Shadows. Purpose: ‘AnaTyze awareness-
of sun in relation to time of day. Linear measuring, graphing, recording, : @
time vocabulary " - % .

Suggested Grade Level: .1, 2

Materials needed: Three foot stick, tape measure or yardstick : b}

\ . .
Procedure: Make chart with/é1ass: Indicate time when measured and
length of shadow. Try to start as early in the day as possible. Drive 3
stick into ground. Measure shadow at regular intervals and record care- :
fully. Make graph showing time and length of shadow. Questions: .
What shape s our graph? 2) lhy do*you think it is this shape? 3) At
what time was shadow longest? shortest? 4) How many times-longer .than oo
stick was it? 5) Could be done with several sticks! Then compa(e”Fesu]ts.

L

&

" sADOW RECORD. OF YARDSTICK MADE ON OCTOBER 2], 1973 .
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e 4-107 Timed Activities. Purpose: Time comparisons, set identifjcation;
Suggested Grade Level:

Materials needed: "Junk™ .

Progedure: From the “junk" pile, gather a variety of materials and
.several empty containers. Present tasks, (suggestions follow) to be
accomplished by children from different “teams". Time their performance.
Compare'who was quickest, slowest, etc. 1) Find the longest ribbon.

2) Separate the white beans from the red ones. 3) Count the number of
bottle caps in a-pile. .4) Find something heavier than a bead.
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4-108 Make a Sundial. Purpose: Time imeasurement, shadows, directional-
ity, recreatiion of a time device used long ago .
. e

-

Suggested Grade Level: 3 - 6

Materials needed: Large board, unruled ﬁaper, three inch nail, compass,

- marker - _ . N

&

Procedure: 1) Attach paper to board. Draw the horizontal and vertical

-mid-lines of the paper. Write North, East, South, West at the end of the

mid-1ines. 2) Hammer 3-inch nail at the Jintersection of the mid-lines.
3) Outdoors, use compass to lgcate "North" and place board in position
to correspond with the compas%z 4) Every hour, have children.help mark
length of "the nails shadow. in al11°thé marks. 5) Experiment with

children each nice day by putting board out in same place and see

whether they can tell time using the sundial.

s

NORTH
I
|

r’\
. '. I

| !
SOUTH .

~ SUNDIAL BOARD COMPASS
& . : .

1SV3

WEST

"4-109 _"Minute Minding". ° Purpose: Measurement - Time

Suggested Grade Level: 3, 4
J%Tteria]s needed: Prepare ditto sheets or assignment card as below

Procedure: Children work in pairs\- one timing the other for one minute.

- Use ciock or timer. When one child says "Now", other begins and works

for-one minute until timer says "Stop". 1)-Counting by 2's, 3's, 5's,
‘write as many numbers as you can. 2§‘Write as many 3 letter words as
you can. '3) Put.a stroke on the paper every time you breathe in. Chil-
dren can think of many other things to do. Most children will be sur-
prised at how much can be done in one minute.

ied
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4-1 Make A Sand Timer. Purpose: Time conéepts developed, time
mea®rement ' ' .

-Sugéested Grade Level: 3, 4

Materials needed: Two* bottles, sand, plasticine, paper and tape

Procedure: Put sand in one(bottle. Tape piece of paper with small hole
in center over it. Put open\end of second bottle exactly over first.
Hold necks. of bottles together with wide strip-of plasticine. . Make
certain that sand runs smoothly through hole from one bottle to the
other. Have children work in pairs - one doing, the other observing.

1. Trinto write your name before thegsand rugs -out.  Did you have %ime
left? 2. Count the girls in class or boys ?ﬁ}c]asg. Did the sand run
out? 3, Find 4 round things or square or anything you decide. Did the
sand run out? - Record answers each time. 4. Set the timer! Did the
sand run out, on the following?: Sharpen a pencily take off shoes and
socks, tie your shoelace, thread 20 round beads. 5. How many beads

can you thread before the sand runs out? 6?7 Write numberals in order
staring with 0 and going as far as you can. What were you-writing when
the sand ran out? B

’

4-111 The Shadow Goes. Purpose: Measurement - Time and Shadows

Suggested:Grade Level: 3, 4

Materials needed: A stick about 3 or 4 feet 1ong; tape measure, graph
.materials ) .

Procedure: This activity should be done on a clear, sunny day. Choose
an open space and set stick upright in the ground. Beginning early in
the day at half hour intervals, send 2 children out to measure the
length of the stick's shadow. Chilgren keep & record as follows:

Time _ 8:30 9:00 -—= 0

Length of *
shadow

Next prepare a graph based on findings. Children can discover
much_ interesting: information, i.e. what shape is .the graph? Why do
you think it is this shape? Wwhen was the shadow shortest? Longest?
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4-112 _Make A Water Timer. Purpose: Time cdncepts developed, time

measurement .
f Juggested Grade Level: 3-5
¢ . » - Materials needed: Large ‘pan of water. Small tins (example: tuna can)
.- : ~ Plus others, hammer and nail

S

Procedure: " Have each child who part1c1pates made small hole in bottom
of can with nail and hammer. Ask children in group to float cans. Watch!
What happened? Did all sink at same time? Suggestion! If there is
d1ff1cu1ty with can.sinking, put piece of plasticine on bottem of can

. 'to help. Set water timer! Did you beat the timer.on following: Find.
4°things shorter than . Untie shoelaces and tie them. Rol1 ball

> ~across the room and back. Hop on one foot across the -room and back.
Look at clock if.c¢lassroom. How long did it take for the water -timer to

. 'sink? Encourage pupils to devise further act1v1t1es

' ' ' 4-113  Shadow Sticks. Purpose: Fractional addition, linear measure.
/. _estimation, patterns, data analysis

Suggested Grade Level: 5, 6 ' : ' /’

Materials needed: Sticks - 1, 2, 3, 4, 6 feet in 1ength, graph mater1als
=Y
Procedure: Once a month, on a sunny day, have teams of students work
outdoors on the following experiment. Data should be collected at 10 a.m.,
noon, and 2 p. m. Chi]dran should arrange -their information in graphic
form. 1) Have a student hold a one foot stick vertically on the ground
while his partner measures the length of its shadow. 2)  Repeat this
for a 2 foot stick and a.3 foot stick. 3) Consider - a) Can you guess.
the length of the shadow for-a 4 foot stick? 6 foot? Check your guess;
b) Did the shadows change in a consistent way? during the day? from
month to month? c) How could your experiment resu]ts be used?

- : 9AM. N AM. ° 2PM. 4 PM.

POLE
POLE

L

SHADQW.— : | SHADOW




MEASUREMENT
'.Se|e‘-'ctive Manipulative Materials for Math LobVUse‘

2

Measurement: Many of the materials used in developing math lab experiences
within the three other major sections of this series of publications may
also ‘be used for measurementgactivities. .

N o |

1mprlvised materials: Bank books, coins and bills, draphs., from news-
papers and social studies textbooks, invoices from local businesses,
lattiices, mailorder catalogs, Napiers rods, nomographs, restaurant menus,
scote cards, slide rule made from ordinary rulers and yardsticks, spinners
andsdice, supermarket price lists, baseball batting averages and other
sports data, ecological problem studies, egg cartons, industrial and fine
“arts and home economics project involving measurement, time tables, -also,
.acorns, beans, bottle caps, buttons, classroom equipment (books, erasers,
pencils, window panes, desks, chairs, floor tiles, etc.), corks, discs,
fingers, foot and handprints, graph paper, horse chestnuts (conkers), ice
cream sticks, leaves, money, umber lines, pebbles, pine cones, sample
‘'swatches of various materials, seasonal paper cut-outs (pumpkins, snowmen,
hearts) seeds, shells, straws, telephone directories, tiles, toothpicks,
twigs, also, the body used for measuring (thumb, foot, cubit, pace, etc.),
boxes, cartons and other containers, geo-strips, hat and shoe size charts,
machine shop decimal conversion table, paper patteras for solids, polyo-
minoes, postal rates chart, road maps, time tables, and "treasure" hunts
related to coordinate grids.

Improvised Games: Bingo
‘ Pebbles in the Bag
- Postman Stories
What's My Rule
Hopscotch
Buzz
- Tower Puzzle
Tangrams .
Dot to Dot

4
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Commercial Materials: Almanac data, ESSortequeagurement tools, equalizer,
flash cards, balance, lattice number boards, Napier bones, number lines
and tracks, spring and pan balance scales, also abaci’” and counting frames,
attribute blocks, beads, binary counter blocks, clay.or plasticine, calen-
dars, clocks and other timers, clothespins, cubes, dials, directed number
slide eule, discs, dice, dominoes, felt shapgs and flannel board, funda- .
math, geoblocks, geobodrds, magnetic,shapess mechanical and/or electronic
desk calculators, metal washers, meters, number lines, playing cards, pop-
it beads, small toys (animals, vehicles, do1ls, marbles, checkers, etc.)
slide rules, squared materials, structural materials, centimeter rods,
Stern material,* unifix rods, multibase arithmetic b]ocks, stencil graph
tally registers, tongue depressors, trundle Wwheels ,

4
Commercial Games Quizmo, Tiddly-Winks, Monopoly, Yahtzee, Countdown,
The Real Numbers Game, Back-Up Three, Numble, Assorted Score-Keeping
Games, Bingo, Make Ten, Quinto, Three Dimensional Tic-Tac-Toe, The Win- ‘
ning Touch, Ring Toss, Make 1, Fractions, Dominoes, Hexstat, and many others.

General Supplies: *

Paper - ruled, unruled '

. graph - squares (1/10", 1/4" 172", 1"), isometric
gummed shapes .
construct1on, art, newspr1nt tracing
brown wrapping, wa]]paper, carbon .
library card - 3" x 5", 5" x 8"
corrugated cardboard °, : o

Thumb tacks, paper fasteners, clips' pins, cedlophane and masking

tape, glue, paste, scissors, strings, rubber bands, sponges,

laces, yarn, straw, pipe cleaners, p]as;1c1né or clay, pencils,

paints, brushes, crayons, stapler, stamp pads, filing folders,

tooT chest, balsa wood, screws, na11s, styrofdam forms. oot

_Storage Containers: 1) Cardboard boxes, rectangu]ar and cylindrical
(covered with vinyl wallpaper for strength and co1or) 2) baskets,
crates, and bushels from the produce niarkets; 3) wire hangers and clothes-
pins or clamps for display -and paper stopage: 4) emptied aluminum, tin,
cardboard, plastic food containers - checked for sharp edges and then
painted; 5) commercial containers. _

Abaci and Counting Frames: These instruments are the ancient forerunners
of modern computers. S1iding counting beads may be strung on wire or -
laces, or placed loosely on a patterned, place value board. A large -
assortment of excellent commercial models are available. However, they
are easy and fun to make. Number bases other than ten can be represented
on abaci. . . -

Binary Counter: Mechanical or electrical devices that can display binary
numeration. The mechanical counters show combinations with the symbols
0 and 1, while the electrical ones are coded with on-off switches for
display lights. Intermediate grade pupils may be challefged to build

binary counters. 3/

/
v
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Dominoes: Many variations on traditional dominoes are now available for
teaching concepts of matching, counting, arithmetic operations, and geo-
metric discrimination.

"Hundred Chart: ~Felt on paper chart, can be used on flannel board or

tacked up on cork board. This device can be used for skip counting, ‘
number patterns, and whole number operations. : N

Number Ljnes: A great variety of number “1ines have been commercially
prepared. You-can choose ordinary measuripg rulers, plastic walk-on
numbey” 1ine "carpets", graduated measuring cups, baby bottles, etc...
Therg are perforated rolls of number lines which adhere to desks- or
shelves. Felt, wood, and plastic number lines are also available. .-
Fractional numbers and directed numbers have been prepared in the form

of nqpber lines.

°

"Squared-Materials: Cardboard sets consist of sinQ]e_Units, strips of ten,

and blocks -of 100. They may be mised to reinforce’place value concepts,
as concrete representations of numbers, and for addition and subtraction

_of numbers with and without exchange. Comparable procedures. may be

developed with graph paper.

.

Stencil Graphs %lattices}: PeTfOra;ed plastic sheets‘éome on a window
shade roller. The device is hung over a chalk board. The#shade is pulled
down and rubbed with ‘an ordinary chalking eraser. The shade is then °

 lifted and a chalked lattice is available for further marking. g

"Strﬁctuka] Materials: a) Centimeter Rods - Colored, graduated rectahgu]ar

centimeter rods serve as a model of the rational number system. Suppor-
tive materials - teachers' Manuals, films, activity cards, and pupils' .
work books - -suggest mathematical concepts to be discovered by using the
rods (Patterns, Whole Number and Fractional Operations, Trichotomy, Set
and Special Relations). '

b) The Montessori Rods are enlarged versions of

~ the centimeter rods. - .

c) Stern Materials - Colored, graduated rectangular

" rods, péttern'boards, number track, nesting trays. Teachers' kindergarten

manual is very helpful in program development.

d) Unifix Materials - Colored, interlockings—plastic
"cubes" may be used as items a-c (above) and for concepts of conservation,
balance; graphing,.patterning, and multi-base- representation. Coordinated

T

" ‘trays and boards are available. The Stern and Unifix supplementary
" materials are based on a three-quarter inch module. .
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