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36 Standard Units of Liquid Measure

You Will Need

e Chapter 7, Measurement

e containers which hold standard capacities: 1 or 2 liter bottles,
1 or 5 gallons, 1 or 2 quarts, pints, cups, etc.

o filler material such as rice, pea gravel, water, sand, available

¢ miscellaneous containers

Your Lesson

This activities of this lesson parallel those of Lessons 8, Standard
Units of Length, and 25, Standard Units of Weight, in this volume.
They also are related to the problems explored in Contact Lesson
184, Volume 2. In fact, if your children haven’t done this lesson
previously, you might do it first.

Discuss the containers you have gathered. What type of items are
sold in these containers? Is something like sugar ever sold or
measured in them? What type of items aren’t sold in them? Why?
What are the units of measure? How do they compare? Which units
seem appropriate to use when finding the capacity of a peanut
butter jar? of a swimming pool? etc.

This discussion can highlight distinctions between liquid and solid
measure. These distinctions are not always clear-cut, however. For
example, sugar is typically sold by weight, yet recipes call for cups
of sugar.

Invite suggestions for ordering the containers by capacity. About
how many cups in a quart? in a liter? How does a quart compare
with a liter? etc.

Examine other containers in the room. Search for some that would
hold about a quart (or some other amount). Estimate first and then
do some measuring. Try different units. Which units seem appro-
priate for particular containers?

Here is an experiment you might conduct as a continuation of the
lesson: How much water would be displaced if an object (such as an
orange) is gently dropped into a container of water?

The children can decide how to conduct such an experiment: What
equipment is needed? How shall data be gathered and displayed?
What happens if the conditions of the experiment are varied:
different objects? same object, shaped differently? differentamounts
of water in the container? etc.

The children might do further research on the topics of liquid
displacement and density of objects. Children generally find the
story of Archimedes and his experiments interesting.
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37 Reflective and Rotational Symmetry (continued)

Introduce the frame tests for reflective and rotational symmetry. Do
this by discussing the following question: How many different ways
can we fit the paper into its frame? (Please see sample dialogue in
Appendix D.)

R
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The paper can fit in its frame by flipping over each of its two
lines of symmetry. It can also fit by rotating about its center 2
of the way around (180°) and all the way around (360°).
Rotating all the way around (360°) is equivalent to not
rotating at all (0°). (Please see Teacher Tips)

Display a red trapezoid from a set of pattern blocks at the overhead
and draw a frame around it. Also have each child make a frame for
ared trapezoid at their desk. Pose these problems for investigation:
How many different ways can the trapezoid fit into its frame? How
can onebe sure the ways are different? Describe the symmetry of the
trapezoid.

| <«<—— flip over the
J—— \\ line of
\ symmetry
\J

Here are two ways to fit the trapezoid into its frame. The
trapezoid has reflective symmetry but no rotational symmetry.

Discuss the children’s work, inviting volunteers to demonstrate
their thinking at the overhead.

Have each child investigate the symmetry of the green triangle in
their set of pattern blocks with the help of the frame test. Discuss.
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40 Areas & Similarity, Part I (continued)

Opening Eyes to Math ic: Areas & Similarity, Activity 1 Blackline-198

Figure A Large Figures

Conduct a show-and-tell discussion of the results: How did the
groups proceed? What strategies did they use to arrive at answers?
Have them demonstrate the required area relationship for some of
their answers and describe any symmetry that is present.

GROUP 1 We put four figure A’s together like this. Our new shape still has
a line of symmetry.
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GROUP 2 Ours has some lines of symmetry and rotational symmetry.
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40 Areas & Similarity, Part | (continued)

Provide sufficient time here as this task may prove challenging.
Within the groups, it is important for your children to try out ideas,
discuss strategies and verify their answers with one another. En-
courage the children to record some observations or conclusions to
share later with the class.

There are many triangles which have an area 4 times that of triangle
A. Some of them are pictured here.

[ ] o [ ] [ [ ] [ ] L) [ ] ® [ ] [ ] [ ] L)
1 square

Unit. L) L] L) L] L) () L) L) L) L) L) [ ]

Any triangle with a base of 4 linear units and a height of
4 linear units will have an area of 8 square units.

Of all the possible triangles, only the one marked C is similar to
triangle A.

Here is an extension your children might enjoy: Continue the
search for triangles with area 4 times that of triangle A. How many
different ones are there? Sort (or classify) the answers in some way.
Notice that a classification of triangles has been started in the above
illustration. If that illustration were continued, what other catego-
ries of triangles would there be?

Teacher Tips

Itis not the intent to push formulas in Activity 2. In fact, we suggest
you avoid them (unless responding to a formula suggested by a
child). Your children will develop several visual strategies for de-
termining the required areas and will likely discover some interest-
ing relationships.

Mathematically, similar figures have the same shape, but not
necessarily the same size. In the case of polygons, this means that
corresponding angles are congruent and that corresponding sides
are proportional. Therefore, if one polygon is blown up to a larger
size, the angles will remain the same and each side will be enlarged
by the same scale factor.

Homework

Have the children discuss the concept of similarity with a family
member. What examples of (mathematically) similar objects can be
found around the house or neighborhood?






















42 Pattern Block Explorations (continued)

Activity 3

It’s time for you and your children to be the problem-posers! Here
are some starters for you.

Ask the children to create some problems like those in Activities 1
and 2. These problems may be presented to a neighboring group,
used as journal entries, or included in an assessment portfolio.

In Activity 1, the green triangle was assumed to have a perimeter of 1
linear unit. Consider changing the italicized parts of this assump-
tion. For example, what if the yellow hexagon (or some other block
or design) has a perimeter of 1 (or some other number like ¥2 or #3)
linear unit?

Activity 4
Look at the following pattern block designs.

T T

If it were extended infinitely in all directions, each design would
cover a plane without any gaps or overlaps. The designs, therefore,

will form tessellations of the plane (see Teaching Reference Manual,
pages 91 and 92).

The above tessellations consist entirely of green triangles and
orange squares, respectively. Ask your children to begin a tessella-
tion which uses only red trapezoids. Have the children try to do this
in a way that guarantees their design will, in fact, tessellate a plane.
How can they be sure of this?

When ready, take the class on a “field trip” to observe the proposed
tessellations displayed at different tables. Discuss some of the
results. Is it clear that the designs, if extended, will complete a
tessellation? Is there an identifiable set of trapezoids that repeats
throughout the tessellation? Two possibilities are shown on the
next page.
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43 Paper Cutting Fractions (continued)

1EZZ2]2ZC 71 I 2] I

- - — = = = 9 —+ 1

(b) Cut a rectangle with area 2 square units and one dimension of
1V4 linear units. What is the other dimension?
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Area: 2

Dimensions: 14 by 135

(c) Repeat Part (b) only this time make the given dimension 1%2
linear units; 134 linear units; 3 linear units.

(d) Cutarectangle that has dimensions of 6 linear units and % linear
unit. What is the area of this rectangle?

6
AN NN NN NN NN NN

1 square unit The 6 by V4 rectangle has area 12 square units
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44 Spinners & Graphs, Part | (continued)

The questions on Blackline 203 seek to capture the children’s
reactions to these claims. Some children may base their initial
responses on personal feelings, such as “anything’s possible”.
Others may obtain bring experimental or theoretical information
to their discussion.

GROUP 1 We’re not so sure about Company W's graph. There seems to be
way too many 1’s.

TEACHER Why does that bother you?

GROUP 1 Look at the spinner. Region 1 is half of it. So we think it should
come up about half the time.

GROUP 2 We agree. Regions 2 and 3 also have the same amount of area.
They should come up about the same number of times. (Note: Please see
discussion about this remark in Lesson 45, Spinners and Graphs, PartI1.)

TEACHER How did you decide that regions 2 and 3 have equal areas?

GROUP 2 Well, they looked the same. Then we traced region 2 and put it
on region 3. It fit right on top.

TEACHER Yes, they are congruent regions.

GROUP 1 Region 2 should come up about Y4 of the time, since it is V4 of the
spinner. That’s why we feel good about Company X's graph.

GROUP 3 We couldn’t decide. So we did 40 spins of our own and made a
graph. We got a graph like Company Y. All the regions came out about
the same.

10
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GROUP 2 Were your spins “all right”? Or maybe you didn’t spin enough.

GROUP 4 We did an experiment, too, but our needle seem to get stuck a lot.
We had different people spin and got these results. There are a lot of 1’s.
Maybe that’s what happened to Company W.
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45 Spinners & Graphs, Part Il

You Will Need

L]

Chapters 9, Probability, and 10, Data Analysis and Graphing

e transparencies of Blacklines 202 (Spinner Graphs) and 205
(Spinner B)

e materials for graphing

e chart paper and markers for each group of four children
for each child

¢ Blackline 202 (Spinner Graphs)

* Blacklines 204 (Spinner Graphs Response Sheet B)

¢ Blackline 205 (Spinner B), bobby pins or paper clips can be
used for needles

¢ Blackline 206 (Spinner Graphs Homework)

Your Lesson

This lesson repeats the activities of Lesson 44, using Spinner B
instead of Spinner A. Spinner A shows a square divided into three
regions, whereas the regions of Spinner B form a rectangle that is
not square. In both cases, the needle is at the center of the spinner.

Opening Eyes to Mathematics Spinner B Blackline-205

Divide the class into groups of four and then form teams of two
children within each group. Distribute spinner B and copies of
Blacklines 202 and 204 to each team. Demonstrate a few spins of
spinner B at the overhead and, referring to Blackline 202, present
this situation to the class:

Representatives from four companies (W, X, Y and Z) each make the
following claim: “I made 40 random spins of spinner B and the
results of these spins are shown on my company’s graph.”

Upon examining both spinner B and the four graphs, how do your
children feel about each claim?

As in Lesson 44, the following activities can elicit discussion about
this question.

Have each child think privately about these claims and then,
with their teammate, respond to the questions on Blackline
204.
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46 Ancient Numeration Systems, Part Il

You Will Need

Chapter 4, Place Value, and Chapter 6, Multiplication

* transparencies of Blackline 207 (Ancient Systems, Table 1) and
Blackline 208 (Ancient Numeration Systems, Table 2, 2 pages)

e calculators, chart paper and general materials available

e a copy of Blacklines 207 (Ancient Systems, Part II) and

Blackline 208 (Ancient Numeration Systems, Table 2, 2 pages)

for each child

Your Lesson

In Lesson 24 of this volume, children assumed the role of archeolo-
gists attempting to decipher the ancient Egyptian numeration
system. They are asked to assume a similar role in this lesson,
whereby they use available clues to decipher a numerical table. As
the “code is cracked”, the features of the ancient Babylonian
numeration system are uncovered and discussed.

There is value in examining the Babylonian system, principally
because it was a place value system that used a base of 60. We hope
you will join the children in examining the tables on Blacklines 207
and 208 for clues to understanding this system. You may find it
helpful to do this before reading the background information given
throughout thelesson. To help you do this, we have included copies
of all three blacklines here.

Opening Eyes to Mathematics  Ancient Numeration Systems, Table 1 Blackline-207
Ancient Modern
«( 7Y 2
(Y
<« ¥YY 57
T4C TYY 83
Y :‘ < 100



























































































Appendix A: Area Models for Multiplication... (continued)

b)
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+2D(x+1)=x2+3x+2

Diagram 2 (continued)
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Appendix C The Duplation Method of
Muiltiplication

The ancient Egyptians used the Duplation Method described in
Lesson 24 of this volume to multiply whole numbers. This method
of multiplication works because any whole number can be ex-
pressed as a sum of powers of 2. The Distributive Law can then be
applied as shown in the following illustration.

42

Problem: What is 21 x 42

v 1 42
—2— 84
vV 4 168or4x42
—8—336-
vV 16 6720r16x42
=32 1344-

e

882 ‘
S0 21 x 42 = 882 - lxd2ea2

—

N
(€r > | ——

4x42 =168
e B

Because division is the inverse of multiplication, the Duplation
Method may be used to divide. Here are examples showing how the

Egyptians divided.
Example 1: Example 2:
Problem: 129 + 12
Problem: 156 + 13 PP
—3—33 2 24 v
—2——26— —4—48—
[: 4 8 96V
104 l/ +6—192-
+6—208— V2 6 v
156 V4 3V
156 = 13 =12, the desired 129
quotient 129 +12 =10+ 12 + 14, the desired
quotient

The solution depicted in Example 1 above is analogous to construct-
ing a rectangle with area 156 square units and one dimension 13.
The required quotient is the other dimension of this rectangle.

[_l_|7 the desired

quotient
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