Habits of Mind )

Objectives:

« Warm up to the ideas behind the CME
Project.

» Work experientially to begin developing
mathematical habits of mind.

Page: 5 Materials: Basic Shapes Worksheet, Ruler

In-Class Experiment

Look for Patterns

1. Since this is early in the class year, it is time for introductions. If everyone
in a class shakes hands with everyone else, how many handshakes wil

1
hereber 19 studes —»(19-18)=2 = | 7| handshakes
2. How many diagonals are in a square? In a pentagon? In a hejagon? In Al

a heptagon? In an octagon? Write a formula that relates the number of e i e

and octa-mean 5, 6, 7,

diagonals of anyregular polygon to the number of sides. e e
\‘o% ; -3 “many,” what does -gon
i mean?

Definitions

A regular polygon is a closed figure with sides all equal in length and .
angles all equal in measure. A diagonal of a polygon is a segment that #S\ dCS ﬁ
joins two nonconsecutive vertices. -
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3. How is counting handshakes similar to counting diagonals? E plain.

The vertites are Similarto people.® <he,
diagorals § edges are like andishakes.
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Facilitator

Reads {out loud) the information

Keeps everyone in the team involved

Keeps the discussion going when it stalls out

“What have we tried so far?”

“Is there anything we could try a litle bit differently?”
“What do you think?”

“Can you explain why you think that?”

Resource Manager
Gathers/returns materials

Looks up information from the text

Asks questions to the teacher

“What information do we already have?”

“Before we ask, what are our guesses?
“We are stuck and need clarification on...”

Citizen (Everyone)
*Participating *Writing *“Thinking
*Listening *Respectful *Ask questions.
*Actively engaged in mathematics *Brings materials

“I didn't quite understand.”
“Another idea s...”
“What did that mean?”
“Fm sorry | missed that, what did you say?”

Recorder/Reporter

Takes notes and creates minutes
Summarizes the final ideas of the group
Speaks/presents the group's ideas to the class

Task Manager
Keeps track of time

. Alert the group when they are moving off task

“We need to move on”

“Can we make a conjecture?”

“Let’s come back if we have time”

“Our group discovered....”

Page: 5 Materials: Dot paper, Ruler

In-Class Experiment

Build Mental Agility

Consider the question “How many squares are in the
figure at the right?”

Many people would quickly answer “four,” but, in fact,
there are five squares in the figure, four small squares
and one large square.

4. How many squares are in the figure at the left below?

E){plain how you got your answer. ‘q . q smw"q Mdl\ﬂﬂ (25313%' \ b‘a

5. Copy the dot pattern at the right below. llow many squares can you make
using the dots for vertices? Draw diagrams to support dour answer.

20 the origina) {4 from above,Plus:
' i small Kited

2 \arge Hlted

15 minutes




In-Clas

- . Page: 6 (Just questions 6,7,9)

5s Experiment

Materials: Nets page, Scissors

Plan Strategies

Think about unfolding a cube and laying

W The ﬁgue that results from unfolding a

three-dimensional solid is called a net.\|

Vocab*

ere are many nets Ior a cube.

6. Which of the following are nets for cubes? How do you know?

a.‘

Visualize. Continue

only hes
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to unfold the cube in
your mind.

needs atop/pottom | | ) |5F

|

[ ] | |

7. How many different nets for a cube can you make? What does it mean for

nets to be different? | | )2 neis ave d| {Teﬁn‘t mhtn lAOlL CM"!." ('\\P
WlrgaympasbieRe gy apdiedion, 0F YOIAIL, ONe o Mmatch the,
oﬂ-\er.

9. Draw a net for a cylinder. It should include the top and bo:
faces. In your drawing, what lengths should be the same?

The ciroumference of the circle ¢ the
lenatns of 4he rec*anea\lces ‘sen:'ul
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In-Class Experiment

Model the Problem \

17.

. Repeat the experiment several times. Keep a table of your results. For the

circular

15 minutes
be same.

Materials: 3 number cubes, Tracking sheet, 18 rods
(or graphing calculators)

For this experiment, you need yn‘ée number cubeg’and eighteen rods—
three rods of each length, 1 unit through 6 units.

Roll the number cubes and pick three corresponding rods. For example,
ifyouroll 5, 3, 5, pick two rods of size 5 and one of size 3. Try to make a
triangle using the three rods as the sides of the triangle. Some sets of three
rods will work, and others will not.

ssse@es

combinations that do not work, write an explanation of what went wrong
when you tried to make a triangle.

. Write About It Your experiments dealt only with side lengths from 1 to 6 YO ® Con crew{t

and not with noninteger lengths, such as 4% or 3.14159. Write a rule that o"h‘i onole_ oh ‘3 -ﬂ

explains how you can tell if any three segments will actually fit together
to make a triangle. Some sets of three lengths just do not work. Explain m su O‘F an 2
(Ly4g

why they do not and how to predict which ones do not from the lengths Slde-s .ls
than thethit
S

involved.
Which of the following sets of three lengths will make a triangle? Explain.
a. lcm,6cm,6cm e,s b. 2cm, 4 cm, 6 cm no

¢ lecm,1cm,lcm d. 2.1cm, 4 cm, 6 cm .
WS 15 minutes

e. 0.99cm, 0.99 cm, 2€m “O
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In-Class Experiment

Visual Relationships Vo

1.
12.
13.

14.

Materials: Clay, floss or index card ey Spam——r
of a cross section of
a cube, showing one

possible shape.

wiaru
A cross section is the face you get when you make one slice through an ,

object. These questions ask you to visualize the insides of solid objects.

asquare

an equilateral triangle
arectangle that is not a square a triangle that is not equilateral
apentagon ahexagon
an octagon a trapezoid
a parallelogram that is not a rectangle

What cross-sectional shapes can you make by slicing a cube? Record which
shapes above you can make, and describe how to make them.

Can you produce any shapes that are not listed above? Draw and name any
other cross sections you can make.

If you think any of the shapes on the list above are impossible to make by
slicing a cube, explain what makes them impossible.

What cross sections can you construct from the following shapes?

a. asphere b. a cylinder

15 minutes

Wrap-up/Exit Slip:

* Make sure that everyone that was/is in your group is on
your paper. Hand your paper to the center of the room and
I will collect them.

What did you learn from these experiments?



