Materials

Develop Critical Thinking
and Reasoning with Math

Simplifying Expressions
How do the Commutative and Associative Properties
help me simplify expressions?

n +

The Commutative Property
allows you to change the order
of addends.

+ n

n+6+n=
n + n + 6 = 2n + 6

+ x +
4+x+3=
x+4+3=x+7

The Associative Property
allows you to group like terms.

Repeated addends can be combined using multiplication.
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2x + 2x + 2x + 2x =
4(2x) = 8x

Exercises

Prepare students for future math learning by first solidifying their understanding of elementary math concepts and
then introducing them to key middle school math concepts. Students will learn not only how math principles
work but also how to think critically about those principles
and construct arguments so they can use the principles in
real-world situations.

Write the missing number or variable. Name the property used.
1. (p +

2. 45 + (29 + 80) = (45 + 29) +

) + r = p + (q + r)

q; Associative Property

3. 4 • 9 =

80; Associative Property

4. 2a + (a + 8) = (2a +

•4
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m; Commutative Property

7. 5 • (7 • 4) = (
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EQUATIONS

11.

Do math models represent reality?

12.
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× 3s × 7s

4; Commutative Property

Choose the simplified expression for the model.

9.

)

8x; Associative Property

8. 3s × 4 × 7s =

• 7) • 4

5; Associative Property

10.

)+8

a; Associative Property

6. (5 + 7x) + 8x = 5 + (7x +

5. m + n = n +

Simplify the expression.
13. 6 + 4x + 2 4x + 8

4y + 9 + 5
4y + 14
y + y + y + y + 14

14. x + 4x 5x

6 + a + 2a + 2
8 + a + 2a
8 + 3a

16. x + 5 + x 2x + 5

2(2c) + 8
2c + 2c + 8
c+c+c+c+8

18. x + 2x + 3 3x + 3

x+x+6
2x + 6
x+x+3+3

20. 5x + 2x + 3 7x + 3

15. 2x + 3x 5x

17. 3 + x + 6 x + 9

19. 2x + 1 + x 3x + 1

21. 4 • 2 • x 8x

Chapter 10

Student Edition
The student edition provides practice and direct
application for all math concepts students will learn.
Students will use what they have learned in lessons
to think critically about how to use math and how to
reason with math. Students will find STEM lessons that
follow the engineering design process as well as a
variety of engaging illustrations and pictures that help
them better understand how to use math to solve
real-world problems.

How We Teach It
Modeling
Students learn how to use mathematical models to build understanding of how quantities relate to structure in the real world.

STEM

Teacher Edition

Students will find a variety of STEM lessons that follow the
engineering design process to teach them how to use math to
solve real-world problems.

The teacher edition is a two-volume set that equips
educators with 6th grade math lesson plans, teaching
strategies, and a variety of other resources for creating
a successful learning environment for students. Lessons
are organized clearly and logically to support the educator in teaching students math concepts and to guide
them in developing a biblical worldview of math.

Arguments and Reasoning
Students will practice constructing arguments and explaining
the reasoning processes they use to solve math problems. As
they collaborate with their peers, they will develop an understanding of how and why math works and will learn how to
critique others’ reasoning as well as their own.

Also available: assessments and assessments answer key

Key Terms

Division
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Why am I able to

Differentiated Learning

STEM Projects
STEM

UV AND ME

• UV rays help your skin cells
produce Vitamin D.

po

The distance between two cities on a map is
2.5 cm. Given a map scale of 1 cm : 100 km,
what is the actual distance?
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l Sloan Kettering

Cancer Center.

• How could you
protect yourself?
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156 = 52n
3 in. = n

1 cm : 100 km

1 in. : 52 in.

Exercises
Write a proportion using the scale 1 in. : 12 ft to find the answer.

Dr. Brady was one of the first female
surgeons for melanoma skin cancer at
Memorial Sloan Kettering Cancer Center in
New York. In the article “At Work: Melanoma
Surgeon Mary Sue Brady,” Dr. Brady discusses
new ways of treating melanoma. She says,
“Immunotherapy is also very exciting. When I
started in melanoma, there was surgery. That
was all we could do. . . . [H]opefully someday
we’ll be able to skip surgery altogether. That’s
the way it’s going. Surgeons have to try to put
themselves out of business.”
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1. If the length of the master bedroom is 1.2 in., what
is the actual length? 14.4 ft
2. If the outside wall from the kitchen to the master
bedroom is 3.5 in., what is the actual length? 42 ft

kitchen

dining
area

master
bedroom

3. If the outside wall from the kitchen to the living
room is 2.3 in., what is the actual length? 27.6 ft
4. If the bathroom has a length of 0.5 in. and a width
of 1 in., what are the actual dimensions? 6 ft long

and 12 ft wide

living
room

bedroom
#2

bedroom
#3
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Chapter 13

• inverse operation
• dividend
• divisor
• quotient
n with multiplication
• checking divisio
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• Earth’s atmosphere
protects you from some
UV rays, but not all.

• When your shadow is short,
your UV exposure is high.
Consult the UV index and
plan ahead.

Mary Sue Brad
surgical onco y, MD
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model length 1
n
=
= 156
actual length 52

n = 250 km
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• UV sensors can tell you
how much exposure
you’ve had.
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The length of a car is 156 in. Find the length of a
model car using the scale 1 in. : 52 in.
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• Some pigments
change color when UV
light strikes them.

John Napier (1550–1617) was a Scot
who fervently defended the great
Protestant reformer John Knox. As
a Christian, he was deeply involved
in political and religious struggles
and turned to mathematics for
relaxation. Although he hoped to be
remembered for a commentary he
wrote on the book of Revelation, he
is chiefly remembered as the man
who invented “Napier’s bones,” a
multiplication table that was made
from bone or ivory. This was one of
the earliest forms of calculators used
to do multiplication and division! John
Napier also introduced the idea of a
point to separate the whole number
part of a number from its fraction
part. This point is the decimal point.

Finding the Drawing or Model Measurement

map distance (cm)
= 1 = 2.5
n
actual distance (km) 100

• Too much UV exposure
can cause sunburn,
wrinkles, eye damage,
or skin cancer.

MEET THE MATHEMATICIAN

Key Terms
• scale
• scale drawing
• scale model

bathroom
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Informative Sidebars

Scale
How are proportions used in life?

Finding the Actual Measurement
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• UV light is invisible to
your eyes, but a sunburn
or tan indicates UV
exposure.
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• Ultraviolet (UV) rays
from the sun can reach
the earth even on
cloudy days.
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Modeling
A scale is a ratio of measurements that compares the size of a
drawing, a map, or a model with the size of the actual object. A
scale drawing has dimensions proportionate to the size of the
actual object. Maps and house plans are drawn smaller than
the actual object. Illustrations of microscopic objects are drawn
larger than the actual object. A scale model is a 3-dimensional
model that is proportionate to the size of the actual object.
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1.

Why should I be concerned about solving
health and safety problems?

2.

Teachers will find suggestions for
providing students further help and
alternative methods for presenting lesson material throughout
the course.

Key Terms
• simplify expressions
• like terms

Simplify expressions by combining like terms. The Commutative
and Associative Properties of Addition or Multiplication allow you to
rewrite the expression to reorder and group the like terms together.
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