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haturally pleasant for children that .they will engage in tﬁem without outside

Note to the Teacher - T - g

——

This is an experimental unit dealing with geometric concepts which

we hape to develop through an intuitive approach, rather than the formal

~connotation normally associated with the topie. In this booklet, you will

f£ind a discussion of the mathematical objective of the unit and a sequence

——— -

of learning activities designed to help children grasp the concepts outlined..

The time réguired for this anlt will depend on the previous experlences of

the children and school time alloted for its study.

-

It is the‘author s intent to‘make the activities of this unit so

compulsion. "If you find that you have to force a child to take part in these

e

aCfivities, it would be better to let that child do something else for a time.

Children should not, however, be excused from participation,on the basis of

— -

a passing .whim or momentary attraction to somethlng else. ~Please try to make
the suggested activities gamellke or playful 1n sp1r1t.,~lt is, after all, not

essential for a child to do these things, although we feel it is desirable.

.
-4

One qpestionxdeserves a rather extended explanation. Throughout this

unit, children will be encouraged to do a variety of tasks, some more difficult

- P

and some less difficult. Every child will experience failures and successes.

-

In total, how we respond to a chlld's failures and successes will have an’

impact on his ultimate attitude toward school, teachers, and learning. Of

course, a correct answer deserves a rewarding response, one which indicates
that you are pleased with the child and happy that he has succeeded. If a

Chlld does a task incorrectly, how shall we respond? Try not to say "no",




‘guide to thinking processes and not-a judge of the product. This is an

N

or "that'is:wrong." Instead," go back to. the learning activity and ask your-

self, "How was the child to get the answer to that question?® VBy recalling

"_the learning activitf, try to get the child to see how he could have foﬁnd‘

the correct answer and"why his answer was wrong. In this way, you are a

experimental unit. If it goes well, we are all happy. If it goes badly, it
N e LT

. . .
is bedause ‘the unit needs improvement and not because of you.. Please let us

know if you find difficulty in using this material. We stand ready to help

“ e e te se e s -
you change’ or supplement the material, or to withdraw it if it is ndt working.

1

- - Michael L. Mahaffey
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Purpose:

o The "major purpose of Unit I'is to give the child experience with the con-

- -

cept of volume--"How much does a three-dimensional object‘hgldé" In broad terms,

-

this encompasses the following:
1. éiving the child experience with handling different types and shapes of
) . et : '

three-dimensional objects. -

2. 6Giving the child experiénces which show that & three-dimensional object

> - holds something, that it-is a container.

-
e - , —

3. Helping the child develop an iﬁtuitive feel of how mich or how manf 2
container will hold. - Incorporated within fhis is estimatjon.
gy, éiving the childrexpefiencég"with &ifferént objects, which, due to dif- 7 -
ferent size, shape or some other ﬁhysiéﬁi characﬁeriétic have -different
capacity. ' |
~ 5. Giwving the child experience in ordering three-dimensional objects by f

volume, and hence, with the transitive prépéfty of the relations holds e

more than, holds less than, é?d holds the same as.

6., Helping the Ebild discoverxthé need for agréement on how and with what
we are f; measure volume (this with no formal introduction.or instruction
in standard units).i
7. Gibing the child experiences which show conservation ofrvolume. L
- 7 8. Giving thg child furthep experience in counting. y
9. Giving the child expeﬁié%&é in cl?ssifying three~dimensional objects by -

the shape of faces, i,e., square, triangular, etc.

Materizls:

- - e - ~
i

In general the same materials will be used in each of the various .learning

activities,  No attempt is made to exhaust the possibilities, but the following

E

£

Jo ’ - 2
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s - could be regarded ds the minimum: -

Measuriggrdevices

- 1. Various solid spherical objeéts such a& large marbles of the same size,

éing-pong or styrofoam balls, baseballs, volley balls, etc. Many of

fw3
-

the smaller devices will be required, =

. 2. Similarly,various sizes of children's woodeén or plastic blocKs, triangular
- ) solids, rectilinear solids, etc.

3. Sandbox with sand--preferably a small box for each table.

4. 'Water (if teacher deems it advisable). ‘ -

Containers to be measured

-1, Many:éardboérd,boxes of various ;izes such as cut-off cereal boxes,
Vcigar boxes, ;hoe:bOXes, etcy cut-off milk cartons to contain half-pinf,r_,
pint, quart and half-gallon. ;
2. Cyiindgical containers of various sizes such as coke cups, coffee cans,

jars, cones, etc.; alsp-small measuring cups or similar scoops.

‘ - ‘ 3. 0dd-shaped plastic containers obtained by cutting the tops from sﬁampoo

bottles, detergent bottles, Clorox bottles, etc. e

<




- .ACTIVITY SEQUENCE I

Objectives:) -
1. To motivate further interest in geometry.
2, To provide such sequencing of activities as will enable the child
V naturally to become familiar with dimeﬁsionai objects.
3. To give the cﬂfié an intuitive ;oncept of volume (contains or holds

something).

Activity 1:
To give the children experiences with different types of three-dimensional

objects, and to help them discover what attributes a three-dimensional object

o " has before learning its name. : -
B Arrangement:
Divide class into groups of 3-6 children per table. o
S Materials:
On each_ table placé a wide variety of three-dimensional objects. In
) particular, insure that there are different sizes of each kind of material which
is to be used in the entire unit, (Don't put balls on’one table, blocks on
another, etc.) ' .
Procedure: -
- - - -
1. Give the children a few minutes of free play. Teacher can visit each >

- - table and make a kind of game of describing the various objects in as
many ways Estpossible. 1
S -2, ANow, the teacher shifts the emphasis in?tLe game. She goes from table to

table, selects an object, and sees if any child at any particular table




B

-~

éan properly identify it. After it has been named correctly, she holds

- it up for the class tév;ee and has the class repeat the name in unison.
Teacher mﬁst insure that a large cube or a small cube is still recognized
as a cube. Also, she will want t; maké a list for herself of tﬂe_obggcts
that she feels the children should be able to name when the class 1ate£

discusses different items. Remember that correct names for objects are

as easily learned as incorrect ones.

Activity 2:

- *

oo

. To give children experiences in manipulating three-dimensional .objects to

illustrate that they can hold something, that they are containers.

Arrangement:

g

=w= 7 Children rema’n at their tables as for Activity 1.

Materials:
"~ On each of the pupils' tables there‘shouiavbe variius measuring devices'as
RS well as varioqs small containers. 1In particular have some small balls, marbles,
blocks, ;;;Ii boxes, jars, coffee cans, and milk cartons on each table. In
front of %he class where all can see, the teach;r should have boxes larger than

~those on the children's tables, large cans, wastepaper basket, volley ball,

baseball, stack of books, etc.

Procedure:

1. Teucher is to ask a series og_ggfst;ans, letting the children answer by
actual selection cf some three-dimensional objects arranéed in front of
the class:

(a) "Find me a container on your table that I can use to carry sand

to the play yard." Insure that each child selects an open container,

e 5




Arrangement:

pot a solid one.’
(b) Hold wp a ba;gbfllAandiask.tﬁe childr;ﬂ'to find on their table a
coﬁ;aiﬁer in which theQ can carry the ball to the play yard. Not
all children will be able to have differeni objects due to limited
amount of material on each table. -
7(6) Ciear all containers from the éhildren's tables. - -The teacher chooses
a stack of books to be carried to another room. Then direct the
attention of the class to the larger cont?iners near the_teacher's
desk and invite the children to choose a container suitable for the
books. It is hoped that a sguare béx will be selected, not the
- wastepaper basket. r~
(d) Teacher should contiﬁue to setidé'simiiar situations and ask questions,
» forcing the children.to focus attention on the holding capa:ity of
the vario;s containirs.
2. With children working in’ small group§ at ajéable or desk, have them
experiment to find uhich container will hold the dif}brent kinds of objects.

(This can be an individual project.) -

Activity 3:-

B

To relate the holding ability of a container to its size, and to begin to
introduce the notion of estimation and how it can be discovered whethe~ an

estimate is correct or close.

Children remain at their tables as before. .

- Faand

‘Haterials: 7 - . ’

»

Same as Ag;%:é}y 2, except teacher will need each of the various objects

and containers on or near her desk. -




Procedure: . -

1'

"(a) Hold up a baseball ‘and half-gallon milk carton and ask, "Will

.

Teacher involves entire class by holding objects so that all can see,

and by asking questidns. . )

Yarrazad
this container hold the ball?"" After the children have responded, -
;et oné come up and try. Do this with several objects and con-
‘xaipers, letting'object.drop into the container gach-time.

(b) Cnoose a containér that is just a little too small to hold the
ball an&.repeat the experiment, each time making sure that some
child has a chance to QErify the estimate:

(cj ave two containers which séem to be of the same size but are such -
that oue holds the ball- and tﬁe,other does not. Allow seyerali

" children tdrexperiment with fitting the ball into the container while

questions are asiéd_as to why’on; holds the ball and the other doeg
not. ; 7

(d) Now, at a little more abstract level, hold up a pint milk conﬁainqpﬁﬁi

and ask: "Will this hold a marble?" "Will it hold a baseball?” Do
-not show thé'object, i.e., the marble or the ball. v
Teacher visits each table and chooées an object. She then requests the
children at that table to pick a container which wi}lvhold the chosen
object. Beiéur§ to let eaéhﬁghilg try his'container to see if he is
right or wrong.

—
The teacher holds up various sizes of objects so that all may see and -
a;ks children to seléctvconfainers from their table which will hold them.

Again, be sure to include among the objects one which no container will

hold and try to elicit why from the children.
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. ACTIVITY SEQUENCE II

Introduction:

The shift from Sequence I to Sequence II should be gradual and natural.

R .
After becoming familiar with the idea that a three-dimensional object can

hold something, the children should be ready to begin determining how much or
- how many of éertainprjects a contairer will hold. Whenever possible, breface
each activity by having the students estimate and, if aﬁpropriéie,AiéEord their

estimates. "In a real sense the activities will be the checking of their

estimates by the children.

Objectives:
1. To give the students experiences leading toward the conclusion that two

. ' containers of the same size hold more of one kind of object than they do _ .

o o . of another, and that this difference is due to the size (possibly shape)

of -the measuriné material.

2. To give the:studgnts expefiences leading toward the conclusion éhat
different-siéed containers hold different amounts of objects or materials
of tﬁeﬁsame size.

3. To give the students experiences leading toward the conclusion that sand

is a better ;measuring medium than marbles or balls.

P -

Activity 1: 7 7 ' ' -

Measuring with the same-sized container but different-sized measuring

-

. devices. '




Materials:
A wide variety of measuring materials such as cubes, marbles, balls, and oo

sand; and a variety of containers such as small boxes, milk cartons, jars,

coffee cans, etc. at each table.

Arrangement:

R

In groups at tables as before. - - ¢

érocedure: - -
1. The teacher selects from each table a container and has the children
estimate how many marbles or small balls it will hold.
(a) Record the estimates, and then let students fill the containers,
counting and recording as they £i11. »
(b) These activities should be followed by'a.class discuséion as to
why the containers hold more marbles than Ping-Pong balls.
NOTE: If children have not reached the sfage of countingrand'
-recording, then select two containers of the same size and shape,r)
and h;ve children fill them altérnatel;, one marble then one ball.
The idea of "one-;ne ness" should bring out that more marbles tﬁgh
balls are needed. ) - T 7 : -
2. To lead into more abstract thinking, the teacher should follow Activities
l?gid 2 w%;h questions such as, "Will this can hold more-peas or base-
. balls?" The teacher can use aqg weii:knqwn objects as long as tﬁéy are ’
in sight of the students.
3. At some stage in this activity, the teacher selects two different containers
of the same size and repeats.the above experiments.. Again, use différent-

sized measuring devices.in an attempt to bring out that we need a uniform

measuring- device. ) : ’ . -



Activity 2:

. Measuring with the same measuring device as in Activity 1, but using

different-sized containers. —

Materials:

As in Activity 1, but the use of sand as a measuring device is especially

" recommended during later stages of activity.

. Arrangement:

As in Activity 1.

Procedure:
1. Therteabher seiects two containers of different sizes for each table.
7 Blicit from the children that the sizes are different. Let the children
fill the containers with marbles, sand, eté; to check that the two ape;
not the same éiié. Then Pa&e aiciaésﬁ&iéédgéi;ﬂr;;7£;7§h§mﬁifferént .
numbers of balls, cup;;hirof sand, etc. are needed to £ill the containers.
2. Repeat the above with various types of measuring devices and _containers

‘but at some stage be sure to shift to sand as a measuring'dgvice and
élass jars as containers. Try to elicit from the students-why the sand- )
-- made a,bétter measuring medium than marbles, balls, etc.
3. Thé teacher selects jars or éonta;ners that students can see through.
Lead discussion as before, "How many cupsful of sand will this one hold?"
Let étudents fill the containers to check their estimates, and have them
record their findings. In ﬁoing this, use at least two di fferent-sized
measuring cdps to fill the containers. Through class discussion, again
bring out that sand filled better than marbles, etc., but that the class

is still faced with the problem of having to choose heaéuring'cups of the

same size.




ACTIVITY SEQUENCE III ' -

Introduction:
‘This is a continuation of Sequence II introducing a few more guSEIe
ideas fbr‘the children to grasp. It seems only natural to start comparing
three-dimensional objects oﬁ the basis o% how mucﬁ or how many they hold.
ﬁithout formally introducing the word dimension, it is hoped that the idea
becomes cleér that capdcity is changeé if the height or base size is changed.
Also, children should be aware that there are objects which have no holding
capacity. ’ . ‘ ) .
dbﬁectives:
1. To give fhe student experiences in classifying ;hreefdimengional objects
- 7 accordingrto their holding capacity.

2. To learn to order-containers according to how much they hold.

-

- B - - -
- .

Activity 1: 7 - 7 i ’

Learning the concepts of bigger and smaller as related to volume.

* - =

Materials:

- 4 ---As in Sequence II.

Arrangement:

As in Sequence II.

"~ Procedure:
1. Before class, the teacher selects two milk cartons of the same

capacity; i.e., both may be pints, but the tops should be cut off so



that one will hold more than the other. Do this for each table.

- s

(a) Have children estimate how many cupsful of sand each could hold,
record éﬁé’estimates, and then check-by filling.
(b) Through class discussion,‘elicit'thét we can say that one contaiﬁer
is bigger or smaller according to how much sand ‘they hold.
2, Repeat the above, using different-shaped containers, e.g;, ﬁ detergeént
bottle and a coffee can. Be sure to let the students examine the

containers first, and then check their estimates by filling with sand.

Activity 2:

Ordering by volume. : - *

Materials:

-— - As above. : -

Arrangement:

As above.

Procedure: 7 T

7 1. Using three different-sized containers such as milk cartons, coffee
cans, and jars, have the students fill the contaihéré and arrange them AV
according to which holds the most sand. Be sure these containers can
be differentiated, i.e., A, B, or C; or red, yellow, blue. The teacher

- must not identify them by size. Now class discussion can be started

=

with questions such as: (a) "Does B hold more than A?" "Why?" (b) "Does

C hold more than B?" "Why?" (c) "What do we know about A and C?" "Why?" 7‘

It is not expected that the transitive property will be noted, and no

attempt should be made to force it.

y

2. After repeating the above with various materials, containers, and in



Fd

s

various ways, the children fill preselected containers of the same size,
and the teacher asks them to arrange them as in earlier lessons. It is

hoped that the idea of same size as will come forth just as bigger tha

etc. did before.
3. The teacher should now place from three to five different-sized containers
on each table and let the children estimate their volume and arrange them

according-to size. Record this arrangement, and then let the children

fill the containers with sand to check their estimates.

Activity 3: .

Experiments in varying dimensions. . .
Materials: . )
: - Models similar to attached sheet.
o 5 - )
Arrangement: )
At tables as for previous activities.
. .

Procedure:

1. ﬁsing models, follow activity prescribed on attached sheet.




Prepare containers of at least four different heights but all having the

. ) . ) ‘
same base as in Figure 1 below. Have the children fill the containers with

various materials, marbles or sand, and see if the idea occurs to them that the

> —n

‘'volume change is aue to the change in height.» Check also for the idea that

certain objects can hold nothing,

) 1 /7

Figure 1°

Prepare a second set of containers, letting the height .remain constant

‘while the base varies. Again, engage the class in activities until change in

3T ey v

volume is associated with the change in base.

/

Figure 2




UNIT II
LINEAR MEASURE
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Purpose:

The major éurpose”of’Unit 2 is to give the child experience with linear

measurement so that he may grasp the concept that "measurement is the comparison
measurement grasp par

of in object with a given unit of measure." To rveach this goal, however, the

following will be necessary:

1.
2.
3,

4.

To give the child experience with,using a straight-edge.

To fupther the concept of or&inali%y of the natural numbefs. -
To'éncourage the child to observe and compare geomeéric figures.

To develop the child's ability to verbalize his ob;erVation.

To introduce the child informally to the vocabulary necessary for
commuﬁicating'geometric:ideas.

To deepen the child's understanding of conservation of length.

7. To érovide the child with an intuitive understanding (feeling) for the
arbitrariPess of the names of units of measﬁrejamzwu*“‘
8. To further develop the childfs classification‘skills.
8. To develop in the child an understanding qf and a need for standard
units of meésure. .
\16. To encourage a child to observe pétterns and to make generalizafions.
11. To make the learning of mathematics both meaningful and enjoyable.
Mﬁterials: T

The materials for this unit are such that a great many are available

within the average classroom. However, some must be obtained from other

N

sources and this should be done well in advance so that every child has the

necessary equipment,

T
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The folléwing is a list of the more mganingful items needed:
A l-foot piecezof lattice (or molding) for each child.
. All-yard piece of lattice (or molding) for each child.
A i-inchlpiece of lattice (or molding) fo¥ each child.
A 6-inch piece of lattice (or molding) for each child.
Geoboards and rubber bandséﬂ;arn; pegboard (2ft x 2 ft., with 3/i6" x

bAY pegsj; clothes pins; kite string; clothes hangers. ‘ . |

It is believgd that the physical skills of 6-year-olds are such that we
can not auiomaticallx aséume that .they are able té master the use of a straight-
edge. A minimal amount of observation of the attempts of this age group at this
activit} will immediately. bE;;dout this assumption. For this reason the first ‘

few exercises concentrate, with little exception, on the development of such a |

skill.




ACTIVITY SEQUENCE 1

Objectives:
1. To introduce the straight-edge as a tool for constructing a line segment
between two points.
2. To provide an experience in which ordinality of the natural numbers may
be utilized.

3. - To provide for an intuitive understanding'of point.

Activity 1:

For this activity the children should be asked to bring to school pictures -

of animals, which they may display on the bulletin board.

Materials:

Felt board and felt cu*outs.,

Arrangement:

Class ﬁbrks as a group.

Procedure:

1. Have each child show his pictures to the class and tell what the picture
shows. The teacher may waﬁt to display the pictures on the board. »As each
child teils about what he has brought, it should be str;ssed that these are
gictures of animals and not the actual . animals. Bésed on this activity,
we want to introduce the word represents. We say, the picture represents

the animal. o ek

2. A similar procedure should be used with the felt cutouts.

18




" the book.

“"Arrangement:

Activity 2:
This activity lends itself very well to class discussion and the teacher
should encourage as many pupils as possible to participare. Also, the natural

use of ordinal numbers can be utilized. ‘

Materials:

Student coloring book (Appendix I)

Arrangement: . .

Children work at their tables or desks.

?rocedure:

1. Give each child a coloring book. Explaiﬁ that we have forgotten to

number the pages and ask each child to help do this. Be sure he numbers

correctly.

2. Discuss how books are numbered and why we don't number the cover.

Activity 3:

Now that the pages are numbered each child can find the right place in

Materials: . ____.

Coloring book (Appendix I), pencil, crayons.

Individual work at pupils' desks or tables. 7 7 [

Procedure:

Have the children turn to page 1 of their books and ask them to draw the

15




- -

3

lines from point to point, starting with the point labeled '1' and ther proceeding
to connect the rest of the points in order. Most children have already been
introduced to this type of activity, however, there may still be a need tc give

an example at the board. (Be sure the children do not use straight-edges.)

Activity 4:
. —
Discuss with the children the fact that their. lines were not alwa,s straight.
Ask them if they know of any way they could make them straighter. The students

will most likely make some recommandations such as the use of the edge of a book. .

-

Materials:

Straight-edge (not a ruler), coloring book (Appendix,l).

- N

Arrangement: .

Individual desk work.

Procedure:

1. Give each child a straight-edge (6" piece of lattice or molding, not
a ruler). Turn to page 2 of the coloring book and use the first three
or four frames as examples of how to draw a straight line between two
points.r (You may wish to have the children number the frames as they
did the pages of their books.)

2. Now, let each child complete the remaiﬁing frames by himself, with as
much indiQidual help as needed. Try to help the children acquire a

- functional technique for using the straight-edge. In giving instructions,

you could say something similar to: "Draw the line between the two points."

or "Draw a line from one point to the next."
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Activity 5:

In this activity each child will work on hig;pﬁn colbring book. Again é}ass

disucssion should be elicited.

Materials: ) -

Coloring book (Appendix I), crayons.

€, x

-

Arrangement:

Individual work. —

Procedure:

l. Have tﬁe children complete the picture on page 3 of their coloring book
by drawing the lines from dot to dot. Once they have completed the figure
have them color the 1argestAfish red and the smallest fis£ blue. Upon ‘
completion of this task, ask, "ﬁhich fish is inside the bowi?" "Which fish
is outside the bowl?" This activity is to provide the child witﬂ an
intuitive encounter with the words inside and outside, eaph of whiéh will

 be uséd 1ate£vin érmor; mathematical setting. 7

-Activity 6: 3
Use pages 4-6 in the coloring book to give the children further practice
with the straight-edge. Provide help as needed, and be conscious not only of

the line-drawing ability of the child, but ‘also bfrthe way he iéAordering the

numbers,




ACTIVITY-SEQUENCE II

. Objectives:
1. To introduce comparison activities by discussing triangles, quadri-
laterals, and other polygons.

2. To continue the development of skills in using the straight-edge.

Activity 1:
In this activity the burden of discussion should be left to the students. -

"The teacher's role is that of a moderator.

Materials:

Coloring Sook wappendix I), straight-edge.

- Arrangement: ) ) -

Class works as a gréup.

Procedure: ' : ] B

Have the children complete tﬁe figure on page 7 of their colorihg book by

mnsing their straight-edges. Once they have completed thisrtaSk, follow up by
askiﬁg questions such as the following: "Are all the figures the samgé" "Hﬁw
are the& the same?" f"Héw many si&es does each have?" fCan'yqu draw a Efcture ’
of a point'inside the figure?" "Can you draw a picture of a point outside the

figqre?". "Draw a picture of a point on the figure."

“Activity 3:
This activity will call for discussion similar to that used in the two

previous activities. Each comment by the children should be discussed by the
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teacher in a positive manner whether it is right or wrong. The incorrect answer
may be as instructive as a correct one. Our primary concern in the introduction
is that of comparison by number of sides. Also, while these figures are quadri-

laterals, we"should not necessarily use the word at this time.

Materials:

) Coloring Book (Appendix I), straight edge.

Arrangement:

Class works as a graupv

Procedure:

~

Have the children complete pages 8 and 9 of théir coloring book, using a
stfaight-gdge to draw the line segments between the dots. Upon completion,

the questions used in the previous two activities should be used again.

Activity 4:

R

This activity is to be worked by each child individually: A group discussion

of the task may follew if needed. The primary interest.is--in making the numérical

distinction between polygons. (You may use the word polygon but do not require

the children to do so.)

Materials: s

Cbloring book (Appendix 1).

Arrangement:

» Individﬁal desk work.
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Procedure: _ - o ' -

li

Have the children turn to page 10 of their coloring book. After & brief
introduction, ask the children to:
Tr—— v
(a) Place an (x) inside each four sided polygon,
(b) Place a (W) inside each fhree sided polygon,
(c) Place an (%) inside each five-sided polygon.
Check the pagelfor accuracy. You will want to talk abo.t the circle and

—

how many sides it has. (None, since a side must be a straight line.)
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ACTIVITY SEQUENCE III

Objectives:
l. To introduce the geoboard.
2. To provide readiness activities for future work with congruence.

3.  To provide further experiences in which the child may'aeéelép his

verbal skills and the art of observation.

Activity 1: )
In this activity we expect that the children will-make many different
geometric shapes on their geoboards. Also, it is natural for them to want

to share what ‘they have made (created) with other children. At first, this

may take the fOrmrof showing their neighbor. This should be encouraged as

-long as the class is not too chaotic. Ultimately this need to share can be

channeled into class discussions. : ) -

Materials: - ' .

——

Geoboard, rubber bands.

Arrangement:

The class may be divided into small groups after the initial introduction

of the apparatus. ) - 7 - )

Procedure:
- Provide each child with a geoboard and three rubber bands. Once the

children have the geoboard; allow them a reasonable amount of free time to

create any kind of piéture they wish by encircling pegs with rubber bands. :




As this free play continues, it will lend itself to discussion of their pictures.

Let the children describe the pictures as they see £it; there is no reason to
force mathematical description of these endeavors. This exercise has no definite -
time schedule but is terminated as the teacher sees fit. Remember we only want

to familiarize the pupil with the apparatus and to provide for free discussion
£
of what he sees and produces. : ) ' !

~

-y

v

Activity 2: -

This activity will pfovide a‘pr;me opportunity to recall previous class
discussion of polygons. The child must now draw upon his verbal uﬂderstanding
of past vocabulary. 7The>use of the geoboard offers opportﬂnity for a wide
variety of shapes to be createéd and discussed by the children. They are no

longer restricted to figures that the teacher makes up (Activity Sequence II).

Materials:

- Geoboard, rubber_bands.

Ko

Arrangement:

Class arrangement is left to the discretion of the teacher.

Procedure:-

Each child will use his own geoboard for this activity. The goal is to

p———

~ have the children follow simple oral directions. Ask each child to make a

triangle with a rubber band on his geoboard. It should bé noted at this ;ime
thap all the triangles are not the éame (congrﬁént), but that tﬁey all have
three si;;;7(see Piéure 3). A similar activi;y and diécussion can and should .
be used for the rectangle and the sqﬁare (quadrilaterals, Figure 4). The
activity should be continued qu figures with 4, 5, 6,..4, sides so that the

student learns there are geometric figures other than those with standard names.

(Vocabulary is important only to the extent that the teacher uses it correctly.)
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Figure 3
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Activity 3: -
We are interested in introducing the phrase copy exXactly but we are not
looking for proficiency in using it. The teacher should not feel that each chiid

must perform the task correctly; this will only come with time and experience. =

Materials: . -

Geoboard, rubber bands. '

Arrangement:

Class as a group.

Procedure:

The teacher will make a square on her geoboard, and then ask the students

to copy it exactly, i.e. The copy must be congruent to the figure the teacher

has made. At this point, class &iscussién will focus on what we mean by copy
it exactly. While we are looking for an intuitive understanding of congruence,
some verbalization of its meaning will naturally appear in the class discussion.
We need not discourage it, nor must we require it. This activity should be
repeated with otﬂer figures such as the triangle, rectangle, or’any,of the other

figures illustrated (Figure 5).



Figure 5
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Actavity u:

This activity will help further the notion of congruence through actual

-

physical manipulation of figures.

Materials:

Cardboard cutouts (Appendix II), chalk.vr

Arrangement:

Small groups. ' i '

Procedure:
Trace around one of the cardboard figures on theﬁflgpi;‘then place all
the figures on the desk. Now, ask one child to find the figure that fits-

inside the lines exactly. Once he finds it and selects a figure, he must

check it by placing it inside the traced lines.
Tne first few times the figures should be placed face up, that is, t@é side
of the paper on which the tracing was done facing upward. For example, if we

traced the figure shown belcw and turned it over, it would not fit inside the

Figure 6

~line. This type of activity will give the child an intuitive idea of checking

congruence by superposition.




ACTIVITY SEQUENCE 1V

Objectives: : i
1. To review the notion of a dot being a representation of a point.
2. To present an intuitive development of a line-segment as th; shortest
- distance between two points. B

3. To introduce the concept that a plane figure is made up of line segments.

4. To develop an intuitive understanding of inside, outside, and on a plane

figure.

[

5. To reinforce the concept of set intersection tlirough the simultaneous

use of several different geohetbic figdiés and discuss the terms inside,

outside, and on.

Activity 1:
This activity is an extension of Activity 1, Sequence I presented earlier.

-

We are trying to introduce a new word into the child's vocabulsry through use, .

without directly defining the word for him.

Materials:

Feltboard, felt cutouts. 7 :

Arrangement:

Class works as a whole.

Procedure:

Have a pupil pick out an animal cutout and place it on the feltboard, then,

have him ask the class what it is (duck, rabbit, bird, etc.). Ask the class if




the thing on the board is a real animal, and then ask a child, "Since it's
not real, what is it?" During thié activity, the teacﬁ;f should guide the
children to the understanding of the pirase, "It represents the animal."

At a later date we will want to use The word represents when we referﬁéé 4
geometric figures (a dot represents a pcint). While this idea is desirable,

we prefer not tc belabor it. If it were too difficult for the children, we

might lose their interest by pressing the idea.

Activity 2:

We are primarily intereste& in having the child associate the word path
with a geometric example. He needs to think of a path as a means of’EE?ting
from one place (point) to another. This caﬁ, of course, be4facilitated by

first using the term with refecrence to the chlld's activities in a phrase such

e e = e e

"What path do we take to the playground?" or "Have you ever sv¢en a path

through the woods?"

Materials:

Ball of string, yarn, feltboard, felt cutouts.

Arrangement:

Small groups of 4-6 students working with the teacher. This arrangement
1s very desirable in that each child is allowed full opportunlty to express
hlmself. . ¢

Procedure:

1. Ask a pupil to place the felt cutout of the rabbit and the pear on the

board. Direct ancther pupil to mark with yarn the path he thinks the




rabbit might take to gét the pear (see Figure 7 below). You may wish

to use other objects on the board to encourage the use of different paths.

Figure 7

- 2. "Using the ball of string, similar activities may bé performed around
the classroom. For example, mark differ?nt pbints in the room with
tape or chalk, and ask a child to show a path from point to point.
Continue this type of activity as long as interest holds or until the

»

pupils comprehend the meaning of the term path.

Activity 3:
This activity 4s to give the child a basis for intuitive understanding
that the shortest distance between two points is a straight line. The children

may prefer to say the "quickest way between two places.” This can be accepted

at first and changed later.

Materials:

Feltboard, cutouts, yarn. . -




Arrangement:

Class worﬁs as a whole.

——

Procedure:
| ’ 1. Place cutouts of ‘a bird and a birdhouse on ‘the feltboard. Take three
different .engths of yarn, of which .one should barely reach from bird

. to birdhouse, the other two lengths should be longer (see the drawing . B

; ) - ] below).

Have three pupils come to théifeltboard and each use one piece of yarn -
to mark a path the bird could take to the house. Which piece of yarn

shows the shortest path? ,

i ) i N -
o S o Figure 8 7

2. This activity is only anrexamplgmgég”shou;d, by no means, be the sole

experience from which the shild is expected to learn. Present as many
similar activities as are necessary.

Activity Uu:

g

This activity is used toipresenf the phrase line segment as a replacenent

for the shortest distance between two points is a straight line. The child should

not be expected to memorize this latter definition; he is just to see as many

-

instances as possible where it is used.
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Maﬁerigls:

2-ft. by 2-ft. pegboard, several 3/16" x 1" pegs, long rubberbands, cutouts

of different objects (house, swing, boy, etc.).

Arrangement:

Class as a whole. Call on individuals to perform the different tasks in

front 6f3c1asé.r This work will also lend itself very well to small groups of - -~ - -
perhaps 4-6 pupils.

- np

Procedure:

To further the discussion of paths, set up situations with the cutouts on

the pegboard (see the drawing below).

Figure 9

Place the éegboard in front of the class, and have the pupils identify what

they see. Ask a student to ‘use a rubberband to show a poésible path the boy

or girl could take t§ the swing set. Repeat until the students have displayed
at least three different paths. Now ask the students which éath isrthe shortesf.

After several similar examples, the children could be reminded that they were B

drawing line segments when they were using the coloring books. -
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Materials:

" that will serve the same purpose).

Activity 5:

In this activity we hill discuss inside, outside, and on a plane figure. -’

This is the third and most formal presentation of these concepts. We can expect
that most children will have a firm grasp of these ideas upon completing the
following sequence of activities.

In addition, we wish to use the terms path, sides, and line segment to

refer to the different figures that we construct. This is not to say that
every child must use this vocabulary, but that the teacher should use it correctly

to provide an informal example for the children. This effort to illustrate the

correct use of inside, outside, on, and line segment with respect to plane

figures is a goéd readiness activity for the concepts of area and égrimeter to

be discussed later.

Pegboard, pegs (plain and cslored), rubber bands (or any other material -

Arrangement: .

Use large or small group as appropriate.

R —

Procedure:;

l. Draw a square, rectangle,and circlejon the chalkboard,Ahavé the pupil; N

identify them.  (The pupils may be asked to draw the figures for the

class.)

2. Now, draw a large triangle on the chalkboard and trace with your finger

-



-

the path or line segments that form the figure, stressing that the line-

segments, not the interiér, make up»fﬁe triangle.

Draw a large square or rectangle and have a student come forward and

- trace the path that forms the figure. ﬁaveﬂone of the. students tell how

el

many line segments (sides) make up the figure.

Construct a triangle on your pegboard with a large rubber band and three

white pegs (see Figure 10). Then take a colored peg and place it first

Figure 10

inside and then outside the triangle while a pupil télls what position
the peg is in. (Pupils may be asked to placé the peg.)

Use the above activity with a square and a rectangle.

Construct a squafe and a triangle on your pegboérd (see Figure 11),

Figure 11




H

Have a pupil place a colored peg (point) inside the triangle, inside

the square, outside the triangle, outside the square, inside the

triangle and squére; inside the triangle and outside the square. Have
- the pupil point to arpeg (point) on both the square and triangle.

7. Label the pegs (points) with letters as shown. We may need to remind

L © the children that the letters are used so we know which points we are

o

- : talking about.
8. Play a guessing game as follows: Describe a point by its,posifion and
. let the children guess the name (letter) of the point (see Figure 11).

Example: 1I'm thinking of a point (peg) that is inside the triangle.
‘ Answer: Point C.

9, ﬁsing Practice Page 1 on page uo,,havé th%,children work the first
) T

- - —
e T——— = T

exercise with you,'and then let them complete the others by themselves.

(a) This Practice Page is for further work with the terms inside, outside

and on. If the preceding activities have been used, the pupils'
memories need only be refreshed by going over the first part of the -

. .exercise. It is advisable to allow the pupil to read the instructions .

whenever possible. In doing the first-exercise, you may call the

student's attention to the use of the letters to name the dots (points).

-

Have the pupils verbalize their answers and discuss ‘their reasoning.

10. Practice Page 2 on page 41 is for further—practice with the terms ihside,

——

outside, and on. If you have used the preceding activities, we need only
refresh the pupils' memories S;vééing over the first part of the exercise.

- - It is advisable to allow the pupil to read the instructicas whenever

possible,
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PRACTICE PAGE 1

INSIDE THE SQUARE

#
»

' INSIDE THE TRIANGLE

ON THE TRIANGLE

- @ E .
- OUTSIDE THE SQUARE AND OUTSIDE THE TRIANGLE . —

————————————

1

®h INSIDE iI‘HE CIR?LE

o| INSIDE THE TRIANGLE
B

- ' A\l - OUTSIDE THE SQUARE

ON THE SQUARE

7 . o INSIDE THE SQUARE AND INSIDE THE CIRCLE -

ON THE SQUARE

OUTSIDE THE SQUARE

.D - t
- ON THE- TRIANGLE AND
- ' ON THE SQUARE,
B E
. . INSIDE THE TRIANGLE AND .

INSIDE THE SQUARE




PRACTICE PAGE 2

OUTSIDE THE TRIANGLE AND INSIDE THE CIRLCE

+

INSIDE THE TRIANGLE

INSIDE THE CIRCLE

ON THE TRIANGLE

orF

OUTSIDE THE SQUARE - -

ON THE TRIANGLE

%

Ras) OUTSIDE THE TRIANGLE
B -
ON THE SQUARE AND ON THE TRIANGLE
INSIDE THE SQUARE AND INSIDE THE TRIANGLE
A B

ON THE CIRCLE

#
e

ON THE SQUARE

ON THE CIRCLE AND ON THE SQUARE

INSIDE THE CIRCLE

INSIDE THE CIRCLE AND OUTSIDE THE- SQUARE




ACTIVITY SEQUENCE V

*

Cbjectives:
1. To introduce measurement as a means of comparison.
2. To provide a sufficient number of experiences so as to develop. a need

for and, in turn, an understanding of a stand?rd unit of measure,

To develop an intuitive understanding of the various standard units

of measure, such as the inch, the foot, and the yard.
4. To present activities that are conducive to the learning of an estimation

skill.

5. To illustrate through appropriate choice of measuring units that measure-

e ment of length is linear.

6. To demonstrate the need to be practical about selecting different units

of measure.

Activity 1:

This activity relies on the chilgéﬁégggpral de;ire to compare, for
example: "I'm bigger than James," or "Michelle is shorter than Billy." This
comparisopAis a basic form of measurement where the unit of measure is the
individual himself or any nearby object. Such activities will aliow the child

to become familiar with such comparative terms as shorter, longer, etc.

-

Materials:

Yarn, string, pencils, rope, etc.

Arrangement:

Class observes while individuals perform certain tasks.

42




Procedure:

Select two students from the class and ask which is the taller. Onc;
the answer has been given, ask pupils how they know their answer is correct.
*e w;uld expect some kind of comparison to ks m;ae.r The students will probably
need some help in stating that they compared one student to the other. However,
we must be sure to élloﬁ the students ample opportunity to expressrtheir tﬂoughts.

Once this cémpariSOn and discussion have taken place, similar activities should

be used with objects, such as pencils; chalk, strings of different length, etc.

Actig;xy 2:

We are attempting to show the child that in measurement we must always
bggin with a.common origin, and that changing the position.of an object does
not alter its _length; it may, however, chaﬁge'its appeér;ncé. A young child

should not be told thisj he must learn such -a concept®by experienciﬁé many

Y

comparative activities. :

Materials:

Yarn, feltboard, rope or string.

éggaﬁgement:

The class plays the game as a group.

Procedure: ' ) —
1. Prepare several lengths of yarn, rope, or string, one of which is as
long as your desk or some other convenient object (see Figure 12 on

following page). Place the yarn or string on the bulletin board and

ask the students if they think any of the pieces on the board are as long




2.

/\/\/»/\/
\ /\/\/

Figure 12

as the desk—ZOr other convenient object you have selected). They should
be allowed to guess, and as each child answers, his guess should be
confirmed or shown false by taking the string he chose from the bulletin
board and comparing it with the desk. Several wrong ;nswers will‘most
likely‘be given because of the way the pieces are arranged on the bward. )
This could be discussed in terms of how ;e,compare lengths. For example,
we must stretch out the rope or string first (see figure 13 beiow).
Again, set up a bulletin board similar to the above (see Figure 12).
However, this time‘fhé strings will represent the length or heiéht of
several différenf objects in the room. Ask the child?eﬁ to identify

the rope or yarn that is as long as the cabinet or some other object.

- Each guess should be verifiedvby actual comparison.

[ 3

A

ws—*';

Figure 13
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Activity 3:
This activity is a continuation ;f the preceding comparison activities,

with one addition. We are now introducing measurement’by a secondary -omparisonj

that is, we no longer compare objects with each othér; but by using a repre-’

sentation of their length. This concept is far more difficult than it apéears

and should not be treated lightly.

Arrangement:

Class observes, selected individuals performing assigned task.

1

Procedure:

1. Give each child a piece of string or strip of paper and ask him to
cut it the same,lﬁggth as some object in the room, sﬁch as a bhook,
pencil, etc. Have several pupils show their string or strip, and ask
how they kncw the length is correct.

2, Have two children show how tall (measure) a third child is by using
a piece of rape. Then, help the students tape the length of rope to
tae board and put the student's name g& it. Repeat the process for a
second child, After completing both measurements ask the rést of the

class to tell by looking at the board who is-the taller (see Figur:z 14).

L

Figure 14




Send one child into the hall and ask another to step to the front of

the room. Now ask the class who is the taller, thgvchild outside or
the one in front of the class. We are trying to have the childr n
recognize the need for measuring each child by some means other than
the actual physical side-by-side comparison; that is, a measurement
strategy similar to that used in paragraph (2).

After comp.eting the above activities, the children may find it

interasting to represent all their heights on one of the chalk or

"bulletin boards. This can be done by having the children measure "each

other with string or yarn, cut off the appropriate length, and place

x

it on the board with the name under i;A(Figure 15).

Figure 15

Hank . Mary Mike Jan Kathy

This type of activity can be thought of as the first ieadiness activity
for graphing. You may want to make a new graph later';n<:he,year to

show change, so the originai;gbaph can be stored for later use.

*




Activity 4:
With this activity we hope to develop the notion that many different
cbjects can serve as a unit of measure. We have listed only a few items that

{

may be used. The teacher should feel free to use any additional un;;s'bf”"_,

measure she finds apprcpriate.

Materials: .

Rope, string, paper clips, chalk, etc.

*

Arrangement:

Class observes a2 selected students or small groups perform.

Procedure:

1. Have as many as possible of the above ﬁentioned items available on a
table for the childrens' use in measuring. A record should be kept

for each of the following five activities.

. -

+
i e

(a) List each object and 1ts length, for example, "The desk is 5 .
ropes long." )

(b) Select a child to help measure the length of your desk with a
piece of rope. Ask, "How long is the desk?" Then measure the
desk by placing the rope along the desk and hav1n§ the child i;rk
the end of thz rope with his finger. ﬁove the end of the rope to
his finger and Eonghue as before. Of course, your answer will
be approximate. | o

-

(c) Pick other children to help in measuring different objects with

diffe..nt units of measure, until you think they have mastered

the mechanics of measurement -




IS

-

No;, have the students measure the same object with different
units of measure. Record the answers as suggested'and then discuss
the reason for the difference in the answers. For example, "Tha
desk is 4 rcpes long, but it is 7 strings long." )

(e) After using many different exémples similar to the two above, we-

hope to conclude that in order to have measurements which are

understood by everyone, we should use the same unit of measure

or we should mezsure with the sam® thing.

Activity 5:
This activitygnots6nl§”¢ontinues to develop the last concept in Activity 4,
but it is a readiness actrivity for the standard units of measure called inch,

foot, and yard.

Materials:

None

Procedure:

Ask the class how far it is across the room. Do not immediately suggest
a way to measure it, but let the children discuss how they would want to do
it. After talking about several ways, you can suggest the number of steps
as one means of mearuring. Have a child tell how many steps he thinks it
would be, then have him try it. Once he obtains a number, count the number
of steps it takes you to walk across the room (which will be different from

the student's). At this point, we can ask why we got different answers. Next,

RS

measure the same distance by placing one shoe immediately in front of the othed

_ (see Figure 16 on the following page).




Figure 16

.

Have the students count the number of times you use your shoe and then select

. a student to do the same type of measurement. Again, we should dlSCUSS why we

get a different number of steps (keep a record of each measurement on the

board). -

Activity 6:

Once the child comprehends why there are fewer or more steps (Acrivity 5)

" when different people are measuring; we'can introduce the elf shoe, the -
human shoe, and the glant shoe as units’ of’measure (Figure 18) These shoes
T« aré’ ong 1nch, one foot and one yard in length; however, the child is not to

be told this. The objective of this development is to show that the name of -

*

the unit is arbitrary and may be called anything_we wish. Also, we nanf,to

1ntroduce the notlon of one measure be1ng part of another. For instance, one

human shoe is as long as 12 elf shoes.

o ) Materials: -
ELf shoe (1l-inch long), human shoe (1-foot long), giant shoe (l-yard long),
and various other -measuring units. Cut these shoe-shapes from“poster board and

Y

- . draw on them so they lcok like the shoes on'page S1.




Arrangement:

~__ Introduce in large groups and then use groups of 4-6 children.

. Procedure:
'ﬂBefore proceeding, review a few measurements using a child's shoe
(see Activity 5) and the teacher's shoe 7
Ask thé children how long they think a giant's shoé woul& be. After e
several guesses, bring out the cutout of the shoe. Discuss its length and
whether or not a man's shoe would be shorter.; Then bring out the cutout of
a maﬂ‘; shoe. Similarly,—intgoduce the‘ﬁlfwshoe. (Pleasg feel free to make
up any appropriate stofy'with the children to introduce these items; The
. ) oﬁl§ ;ecessary goal*is that they obs;rve the relative lengths). _
. - After the intfé&uctiohréf'the:aﬁdvé hnits, seleét ;bjééfs to Se méa;ured'
~ and help the children measure the objects. You may wish tc’éut down strips of .

tape on the floor to be measured. *

4 giant shoes long

§

Figure 17

Give each child as much practice as possible with these measurement tasks before

proceeding to any new material. . 7 : E



. Aqtivit& 7:
It will igmg@ig;elyibecome apparent that not everyone who wishes ta measure

é:;istance will have a set of shoes, so something else muét be done. 1In this

activityt we will substitute lengths of wooden lattice for the caraboard shoes .

We will pretend that the -lattice is the same as one of the shoes; that is, it

is the- same length.

. Materiais:

Wooden lattice of the same length as cutouts of elf, giant, and human shoes.

Arrangement: ) ’ ) ) N
Introduce in large group and then use. groups of 4-6 children.,

" Procedure: -

Display the set of shoes and the lengths of lattice as follows: -

Figure 18

¥
’
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! " Have a child compare the giant shoe andithe lattice above it. Wé, of
course, want all to see that they are the same Lgﬁgth.r The same comparisoﬂ
should be made with the other shoes and piéces of lattice. This‘comparison
" can :also be illustrated by first measuring some—object witﬁ~the shoe and
observing that both measurements result in the same answer. After coﬁpleting-
several sqch measurements, we could discuss calling the lattice by the names: A*}».
giant shoe, human shoe, and elf éhoe, exgléiping that this would al;ow,every~

one to have a set of shoes.

At this time the l-yard stick becomes the giant shoe, the 1-foot stick

o - the human shoe, and the l-inch stick is the elf shoe.’ ° ’

»

Activity 8: R
This activity:is'aimed at developing a reasonable selection of a unit of -

- measure; that is, the child would not measure the length of the hall with an

elf-shoe unit nor a book with a giant-shoe unit. Also, we will begin the

“development of estimation.

Materials:

Giant shoe, elf shoe, human shoe (now using the lattice form of units).

Arrangement:

'M‘Pqeferably,small groups.

Procedure: 1

l. At the beginningrof the activity, vemind the children that we are to

.

call the sticks by the gianf shoe, elf shoe, and human shoe names.

-

"We are doing this because each of us has a set of sticks which we call

shoes and so it is easier to do our measurements." Have a student choose



‘an object he wants to measure. Then call on apother student to m;asure*' -
the ;ame object. However, before this seécond student can measure it, he
must pick the unit of measure he wants to use (piece of lattice). Once
T he has measu;ed the objéét.and you and the class are satisfied he is
correct, he m;y chooseé the next object to'be mea;ured. This activity can

R ) ’ be continued as long as the student's interest will allow. While making

- , these measurements with a giant shoe, we would ask, "Do you think it would

o . —
take more or fewer human shoes to measure the object?"

2. Use the same unit of measure as in (1) above. Choose an object to be ..

measured, and then have a student guess how long it is comparéa‘with one
- o of the sticks. - He should use the name of the stick in the guéés. After

the guess has been made, check his guess with ‘the help of the rest of
the class. Even if the guess is inaccurate it should not be termed wrong
since it is only an estimate. Help the childfen to improve through further

practice. Always check estimates by measuring!

3. After completing the activities above, choose one object that has been

measured with different units of measure and have two children (one at

B

a time) measure it with the same unit of measure. Afte? each has given
his answer (hépefully the same), discuss this with the class. '

l NbTE: Each of the above activitiesris merely représentative of the sequence
7thgzxyg,expeét a child to follow. But this list should not be considered
mandatory; on the contrary?ﬂghé teacher will make this unit a success B&
adding or delefing:activities accor§ing to her judgement.

-

Activity 9:

This and other similar activities are to be used to help the child under-

stand‘the use of.multiple units of measure. For instance, we may say that the

*
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'dgsk is two giant shces and one human shoe long.

o

Materials:
Three pieces of lattice (giant, elf and human shoe .ze) for each child;

cutouts of one dog, one doghouse, one bowl and a rope.

Arrangement:

Small group if possible,

Procedure:

Using the three sticks (shoes) present the following problem:

Spo% is tie& ﬁithia rope to his doghouse. But, as you‘can see, he can
not réach his dinner in therbowl (Figure 19), "Can you give him a piece éf rope
long enough so ﬁe can reach his bowl?" (More than enough rope should be

provided.)

Figure 19
‘The first answer will most likely be found by picking up all the rope,
comparing it to what is needed, and then cutting it. Next ask the children
what they would do if they didn't have the rope and had to go down to a store
and buy it. Refer to the three sticks and ask if they could use those to
measure what they needed. It™may be difficult to get any practical results at

first, but we would hope eventually to arrive at anr answer that would be

approximately correct. The teacher may be able to‘elicit an answer such as "The

rope will have to be two giant shbes, a human shoe, and an elf shoe long."

-,
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ACTIVITY SEQUENCE VI

- Objectives: -

1. To introduce linear measurement as a means of finding perimeters._. . . - _

2. To providg further experiences in the use of previously developed
) " units of measure.
3. Each child is to learn in an oral and informal way the relétion .
. concept of betweeness and the use of the mathematical relations’ .
greater than and less than. i
) 4. To reinforce the term path as a means 9f discussingﬂ; g%yep,line:‘
segment or segments.
Activity 1:
Thisractivity is to function as a continuation of the dnglOPment of
the éoncept of standafd uﬁit. Therefore, we must be sure to use a positive -
‘approach to incorrect or partially cof?ect answers, ) ’ :
Materials: T .
~ Geoboards, worksheets, rubber bands. .
R —_ e
N Arrangement: . . .
‘To insufe that each child is introduced to the concept correcfly?“?%??ﬁ*Mm?{ - -

will be advisable to have groups of 4-6 children for this activity. Aléo,l
since the activiéy has several parts, it is possible that it may not be com-

pleted in a single class period.



Procedure: . ’ ;

1.

D]

FERRY

Construct a square on your geoboard and ask how long each side is.
Let‘the answers vary as far as the hame of the measure is concerned.'Q
1t might be sc many spaces, nails, etc,

Construct a rectangle an5>proceed as above, but guiding the children

into using the term unit, that is, "it is 6 units long".

Construct paths on your geoboard similar to the following: g

r v

ﬁ —e- q
T 1
S — —

. ,Figure*2or
Ask the children how ﬁany units long,aré each of the pa;hs.
Present the children with %:he work sheet zExercise I) on pag; 57.
Work the first two egamples with the class and then let them finish
alone. 7 - ‘
Using Activity 1 (Exercise II) on page 58, ask the children how many

units it is from A to B? How many units from B to C? How many units

‘Nfggw c t¢*D?W How many units from D to A? Then ask how many units

o . P

is it _if we go all the way around, starting at A and ending at A.

Record this answer on the line numbered 1 below the figures. Do the

-

same for 2 and let the children work 3 and 4 by themselves.




Exercise I

' L -
A °® B 1. Units :
- o L ® @ ® o ® B ‘
A —e g B 2. i Units
L ]  J e ) ® o -
[ ) L4 [ ] ‘ [ [ o o '

3. ] - Units )
4, Units
) ® ) ] ) ® ® Ty
Ag——————o o - o——ob 5. - Units
® ® ® L o [ J ®

6. .
Which'path is the shortest?
.

Path 1 Path 2 Path 3
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factivity 3:

Activity 2:
In this activity some of the childrer will select from a set of objects

an appropriate measure to find out the distance around objects. The children
will be asked what the total distance is around the objects rather than the
length of each side.

Haterials:

i s

Objects for Measuring: clothes pims, paper clips, sticks of varyingh

Premed -

lengths, string. -

Objects to Measure: clothes hanger, napkins, wallet, kite, checkers, etc.
Arrangement: ' T

The class works as a whole by having different children select what is

the best unit of measure for them.

Procedure: P

From the groups of objects (paper clips, ciothes pins,iéti;ks of varyingii
lenétﬁs) ﬁave the children select the object they would perfer to use for
measuring the clothes hanger, napkin, kite, etc. Encourage the children. to use
paper clips, clothes pins, and stickg on the same figure. Most children-will
soon recognize the need for a fixed standard unit of measure. The teacher

shoﬁld encourage the children to express in discussion the problems they would

have using ‘many different units and the advantages of using a standard unit.

}

-

We can now refer back to the three units of measure that have already_beenr

establishéd (elf, human, and giant shoes). Each child will be using the sticks

they named elf sﬁoe, human shoe,rgndrgiant shoe.




Materials: . ’ .

Large cardbcard cutouts of familiar objects, such as a flag, boat, etc.

Arrangement:

Every effort should be made to work in small groups during this activity.

Procedure:’

Have the children select a cardboard cutout to be measured by their -
group. The oﬁject‘is then traced with chalk on the floor, after which at
least two children and the teacher should ise one of'the "shoe" units to find
the perimeter, Aftér using different units for the measurements, discuss the
reason for the variationiin the numbers found in the measurements. 1If, in
measuring the distance around the Figure, thé total distance 'is between 9

and 10, 10 and 11, etc., discuss the concepts of greater than and less than.

some qf the children will also reason intuitively that when a larger unit of
measnfe is used,'the»number of total units will be smaller. When a smaller
B unit of méasure is used, the number—of units will be larger when measuring
thé:same figure. - If the group is interested in this comparison, a class chart
r~cou1d be started by the teacher and children to record of measures in terms of
i #

units used.

A " NOTE: As the opportunity arises, introduce similar activities.

Activity u:

Without observing a particular group of children, it is impossible to
predict when they are ready to us= %he names yard, foot, and inch for the
standard qpits of measure we normally use. Thus far, we have used many different

units of measure as a means to develop the need for and an understanding of a -

“stafidard unit of measure. We have used standard names for some measuring units
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such as giant shoe, human shoe._and elf shoe, butr we need names that eveyryone

will understand. Hence, we must use names that are familiar to a great number

-

of people; that is the yard, foot, and inch.

Materials:

AR

Each child will need the sticks-we have been calling giant shoe, human

shoe, and elf shoe:

Arrangement:
* .

Class works as a whole.

Procedure:

>
;

" ‘Discuss thé need for having words tﬁét many people understand and why
we learn new words. Then tell the*c@ildren.we are going to rename our sticks so
everyone (mother, father; etc.) will know what we ave talking abourt,We will -
ﬂ;u call the elf shoe an iﬁch, the human shce a foot, and the giant shbe a yar@. .
Explain and discuss the fact that the change of name does not change the way we
use these measures, but that we now have new names for the sticks..

After discussing the new names, any measurement activity may bérused to
familiarize the children with them. No single exercise can be expected to do T .
the job. Ybu, as the teacher, should .take advantage of every opportunity to
engage the child in measurement tasks. Real problems that may arise in class

requiring the use of measurement should be solved, whenever possible, by the

~ ‘children.
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APPENDIX IT 7 ‘ -

-

Shapes similar to these but enlarged approximately five times should

be cut from posterboard for use in the activities described on page
310 - _
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