Real Kids! Real Mathl Real Teachers!

Jdy 20, 2006
Session 424
Q.45 - 1115

CAMT 2006
Houston, Texas

Sharon Benson
Region 4 Education Service Center

sbensoneesc4 net

/13.7 446815

CX)regiong




© 2006 Region 4 Education Service Center
All rights reserved.

Permission to copy c|ossroom-reoo|y materials gron’red

to attendees of CAMT 2006, Session 424

An electronic copy of this handout may be found at

www.escweb net/math/camt2006



Differentiating instruction means changing the pace, level, or kind of instruction
you provide in response to individual learner’s needs, styles, or interests.
Differentiated instruction specifically responds to students’ progress on the learning
continuum — what they already know and what they need to learn.

Heacox, 2002, p. 5

In a differentiated classroom,

e Struggling, advanced, and in-between students think and work harder than
they meant to.

e Struggling, advanced, and in-between students achieve more than they
thought they could.

e Struggling, advanced, and in-between students come to believe that learning
involves effort, risk, and personal triumph.

Tomlinson, 1999, p. 2

What should I provide?
What can they create?

QT‘I region4”
]:dmatt.\l .‘Joluuons

© 2006 Region 4 Education Service Center. All rights reserved.

Heacox, D. (2002). Differentiating instruction in the regular classroom: How to
reach and teach all learners, grades 3-12. Minneapolis, MN: Free Spirit
Publishing

Tomlinson, C.A. (1999). The differentiated classroom: Responding to the needs of all
learners. Alexandria, VA: Association for Supervision and Curriculum
Development.



What is the category for
this vocabulary word?

What is another
word that fits this
category?

What is another
word that fits this
category?

Vocabulary Word
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What is a property
or attribute of this
vocabulary word?

What is a property
or attribute of this
vocabulary word?

What is a property
or attribute of this
vocabulary word?
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Grade 7 Grade 6

Grade 8

Providing and Creating: Quantitative Reasoning and Statistics

Provide

Create

¢ Use fraction circle pieces to recreate a
given circle graph.

e Determine percent equivalents of
each portion of the circle graph.

e Justify the solution.

Given data in a table, use the fraction
circle pieces to create a circle graph.
Determine percent equivalents of
each portion of the circle graph.
Justify the solution.

e Use fraction circle pieces to complete
a partial circle graph.

e Determine fraction, percent, and
decimal equivalents of each portion of
the circle graph.

e Justify the solution.

Create a circle graph that meets the
criteria of verbal descriptors.
Determine fraction, percent, and
decimal equivalents of each portion of
the circle graph.

Justify the solution.

e Use fraction circles to recreate
pictorial representations of statistical
data.

e Write “not” statements regarding the
data.

e Justify the solution.

Use fraction circles to create pictorial
representations to illustrate “not”
statements.

Determine fraction, percent, and
decimal equivalents of each portion of
the circle graph.

Justify the solution.
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Grade 7 Grade 6

Grade 8

Providing and Creating: Developing Similarity Sense

Provide

Create

What do you notice about the two sets
of tangrams?

Use a ruler and a protractor to measure
attributes of the tangram pieces.

What else do you notice after taking
measurements?

Create a third set of tangrams that is “in
between” the two sets of tangrams.
Verify that you have created an accurate
set of tangrams by organizing your set to
form a square.

Create a third set of tangrams that is
similar to the two sets of tangrams.

Use a scale factor of 2 to create the third
set.

Are the two sets of tangrams similar?
Why?

If the sets are similar to each other, what
scale factor was used to enlarge the
original set of tangrams to make the
larger set of tangrams?

How many times larger is the area of the
larger set of tangrams than the smaller
set of tangrams?

What scale factor was used to create the
larger set of tangrams?

Create a set of tangrams with area 4
times as large as the smaller set.
Create a set of tangrams with area four-
ninths of the area of the larger set.
What do you notice?
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Thinking outside the Box

Identify three additional
number pairs that
represent this relationship.
Justify your solution.

Define the algebraic rule
for this pattern. Justify
your solution.

Compare and contrast two
of the patterns included
inside the box.

Graph the relationship.
Justify your solution.

Generate three number
pairs that do NOT
represent this relationship.
Justify your solution.

Without graphing the
relationship, how might
you hypothesize whether
or not the graph will be a
straight line? Justify your
solution.

© 2006 Region 4 Education Service Center. All rights reserved.
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Cubing -

Middle School Mathematics, Grade 6

SEQUENCE

Describe the problem-solving
process you use to determine
the solution to the following:
The perimeter of the rectangle
shown below is 40 units. What
isthelength of the rectangle?

6.5

WRITE

Compare and contrast the
process of determining the
perimeter of atriangle and
the perimeter of a
trapezoid.

ILLUSTRATE

Usearuler to draw a
rectangle with a perimeter
of 23 centimeters.

ANALYZE

The width of arectangular
gardenis 3timesits
length. The perimeter of
the garden is 40 yards.
What is the area of the
garden?

EXPLAIN

Explain the difference
between arectangle with a
perimeter of 36 and a
rectangle with an area of
36.

PERSUADE

Persuade your teacher that the
missing dimensions are 2 units
and 6 unitsif the perimeter is
24 units.

1 1
1 1

1 1
1 1
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Cubing -

Middle School Mathematics, Grade 6

SEQUENCE

Describe the problem-solving
process you use to determine
the solution to the following:
The base of aright triangleis
14 unitsless than its height.
The longest side of the triangle

is 2 units longer than the height.

If the perimeter of the triangle
is 60 units, what is the area of
the triangle?

WRITE

Aidan commented that he
could describe atriangle,
arectangle, arhombus,
and a trapezoid with the

measure of 27% units. Is

this possible? Why?

ILLUSTRATE

Marisol drew a shape with
aperimeter of 20 cm on
centimeter grid paper.

What might her shape
look like? Doesit have to
be arectangle? Why?

ANALYZE

Three times the width of a
certain rectangle exceeds
twiceits length by 3 units.
Four timesitslength is
twelve more than its
perimeter. Find the
dimensions of the
rectangle.

EXPLAIN

Create and represent a
pattern that reveals why
these formulas for
perimeter are equivalent.
o p=l+w+l+w

o p=2(+w)
e p=2+2w
PERSUADE

e Persuade your teacher that
two figures having the
same area may not have
the same perimeter.

e Persuade your teacher that
two figures having the
same perimeter may not
have the same area.
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Cubing -
Middle School Mathematics, Grade 7

SEQUENCE

Describe with words

and/or pictures the steps
needed to determine the
volume of the triangular

prism.
3in. E;;sa in.

4 1in.
WRITE ILLUSTRATE ANALYZE
Why is the volume of the
Compare and contrast the | Draw two different rectangular prism twice
formulas: rectangular prismsto that of the triangular
e V=8Bh scale. Both prisms should | prism? N \gin.
e V=nr’h have avolume of 140
e V=Ilwh cubic centimeters. @ din.
o« V=¢ 3in; 8in. 3in.
4in.
EXPLAIN
Propose how to correct the
graphic shown below.
3
7cm
V =108 cm’
PERSUADE

What is the best way to
learn the formulas for
determining volume?
Why?
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Cubing -
Middle School Mathematics, Grade 7

SEQUENCE

Describe with words and/or
pictures the steps needed to
determine the volume of a
triangular prism. The base of
the prism is an isosceles
triangle with abase of 5in.
and aheight of 4in. The
height of the prism istwice
the height of the base.

WRITE ILLUSTRATE ANALYZE
Compare and contrast What isincorrect about
how one determines the Draw arectangular prism | this picture? How might it
volumes of these prisms. and atriangular prismto be corrected?

R \gin. | scae Both prismsshould _8cm
have avolume of 140 V =384 cm® 4 cm

4in.| cubic centimeters. ]
3in . 4cm
' 8 in. 3in.

4in. 4 cm
12 cm

EXPLAIN

Explain why the formulas
listed below are
equivalent toV = Bh.

e V=xr’h

e V=Ilwh

e V=5

PERSUADE

Formulate a solid
mathematical argument
that showswhy V = zr’h
isthe formulafor the
volume of acylinder.
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Cubing -
Middle School Mathematics, Grade 8

SEQUENCE

Describe with words
and/or pictures the steps
needed to determine the
total surface area of a
rectangular prism. The
prism has a base length of
8 units, a base width of 4
units, and a height of 5
units.

WRITE

Compare and contrast the
lateral surface area of the
cylinder to itstotal surface
area. 4 ft.

41t.

ILLUSTRATE

Create anet of atriangular
prism and atriangular
pyramid. Use these netsto
illustrate the formulas for
total surface areafor both
three-dimensional figures.

ANALYZE

A student wrote the
following equation for the
total surface area of a
pyramid.

SA=16+4(10)
Sketch the net of the
pyramid to scale.

EXPLAIN

Finish this statement:

A net may be used to
represent lateral surface
area and total surface area
because...

PERSUADE

Create a“case” for using
solids to model the
formulasfor lateral
surface areaand total
surface area.

©2006 Region Education Service Center. All rights reserved.
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Cubing -
Middle School Mathematics, Grade 8

SEQUENCE

Describe with words and/or
pictures the steps needed to
determine the total surface
area of arectangular prism.
The prism’s height istwice
the length of the prism’s
base length and half of the
prism’ s width.

WRITE

Compare and contrast the
lateral surface area of a
cylinder to itstotal surface
area. The base diameter of
the cylinder istwiceits
height.

ILLUSTRATE

Create anet that represents a
rectangular prism with
lateral surface of 80 square
units and total surface area
of 112 square units. Create
the net of the pyramid with
the same base area and
height to illustrate the total
surface area of the pyramid.

ANALYZE
A student wrote the
following eguation for the
total surface area of a
three-dimensional figure.
SA=20+2(10) + 2(12.5)
Sketch the three-
dimensional figure to
scale.

EXPLAIN

Finish this statement:
The 2zrh inthe formula
SA=2zrh+ 2712
represents...

PERSUADE

Persuade your teacher that
two different prisms may
have the same total
surface area.
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Cubing Template
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SEQUENCE

WRITE

ILLUSTRATE

ANALYZE

EXPLAIN

PERSUADE

o

region4"

Educited Solutions



(IIj[j region4
Educi tll.l.l Soluri u:m



]

=

||.,g‘ 7
ol Sohuthons






