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Module 1 Overview
Composing and Decomposing

  Why is this Module 
named Composing and 
Decomposing?

Throughout Grade 6, students reason, 
look for structure, and identify similarities 
across mathematical domains: number and 
operations, proportionality, expressions, 
equations and relationships, measurement 
and data, and personal financial literacy. 
Composing and Decomposing begins this 
work by deepening student understanding 
of numbers and shapes and exploring their 
relationships. Students compose familiar 
numbers and shapes into less familiar or 
more complicated ones. They decompose 
large numbers and complex shapes into 
smaller numbers and simpler shapes to 
perform calculations. As students become 
more flexible with how they see shapes and 
numbers, they will better understand their 
structure, which in turn will enable them 
to develop strategies for solving problems 
across mathematical domains.

Students learn to approach a problem by 
decomposing (taking apart) or composing 
(putting together) objects or numbers 
already understood. By grade 6, students 

have developed some number sense; they 
have broken down numbers into sums, 
differences, products, and quotients. 
Now, students discover that numbers 
are composed of numerical expressions, 
and learn to make use of the distributive 
property. In previous grades, students 
studied basic shapes and determined 
their areas. Now, they calculate the area of 
complex shapes by composing them from 
familiar shapes. Students apply these skills 
as they calculate surface area of rectangular 
and triangular prisms and pyramids from 
their nets. They also calculate volume of 
rectangular prisms with rational number 
dimensions. Students have studied whole 
numbers, fractions, and decimals. Now, 
they learn to see these forms of numbers 
as composing a single set that can all be 
plotted on the same number line. They will 
continue to build fluency with operating 
with rational numbers throughout this 
module and course.

Module 1 sets the stage for the habits of 
mind students will develop as they grow 
in their mathematical understanding. To 
see structure across domains, students 

“Understanding of and proficiency with measurement should flourish in the middle grades, 
especially in conjunction with other parts of the mathematics curriculum.”—Navigating 
through Measurement, page 4
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must be able to shift perspective and see 
objects and numbers as entities on which 
to operate, not just as isolated objects or 
numbers. When students encounter a new 
idea, they should ask themselves, “Is this 
problem or idea similar to another problem 
or idea I’ve learned in the past?” “Are 
there similarities between this topic and a 
previously learned topic?”

  What is the mathematics 
of Composing and 
Decomposing?

Composing and Decomposing contains 
four topics: Factors and Multiples, Positive 
Rational Numbers, Angles and Shapes, 
and Decimals and Volume. Students begin 
this module by examining the relationships 
between numbers and shapes, using areas 
models to solve problems. They strengthen 
their skills with fraction and decimal 
operations, then use these skills to solve 
problems involving area of various shapes 
and volume of rectangular prisms.

Factors and Multiples connects number 
properties and the areas of two-dimensional 
shapes. Students use the distributive 
property and prime factorization to write 
equivalent numeric expressions and 
calculate greatest common factors and 
least common multiples. Throughout this 
topic, connections are drawn between area 

models and factors, using properties of 
arithmetic as tools for exploration.

Positive Rational Numbers merges the 
sets of numbers that students have 
previously studied into a single set of 
numbers. Students focus on representing, 
comparing, and creating equivalence of 
fractions using a physical model. They move 
from the concrete model of fractions to a 
more abstract model on the number line. 
To understand relative size of fractions, 
students compare them to benchmark 
fractions and investigate the relationship of 
the numerator and denominator of fractions. 
They review multiplication of whole 
numbers with fractions using area models 
to develop understanding of fraction by 
fraction multiplication. Student draw on the 
inverse relationship between multiplication 
and division to develop an understanding of 
fraction division.

In Angles and Shapes, students begin with 
studying the relationships of angles and side 
lengths of triangles before they develop the 
area formula for a triangle by decomposing 
rectangles to calculate area. Students 
model the area formulas for parallelograms, 
trapezoids, and triangles by decomposing 
and composing parts of shapes due to the 
additive nature of area. Finally, students 
calculate the area of composite figures by 
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decomposing a complex figure into familiar 
shapes to calculate their areas.

Decimals and Volume builds off of Grade 5 
mathematics knowledge of volume of cubes 
and rectangular prisms. Students deepen 
their understanding of volume of rectangular 
prisms with positive rational number 
dimensions. The work with volume formulas 
serves to build fluency of operating with 
rational numbers, specifically decimal 
operations in this topic. Students use their 
knowledge of area of composite figures from 
the previous topic to determine the surface 
area of rectangular and triangular prisms and 
pyramids. They calculate the surface area of 
the three-dimensional solids by determining 
the area of their two-dimensional nets which 
are composed of rectangles and/or triangles.

  How is Composing and 
Decomposing connected 
to prior learning?

In Composing and Decomposing, students 
use what they already know about area, 
number properties, and volume to access 
grade 6 mathematics. Their prior knowledge 
is formalized and used as a basis for the 
fluency number standards.

The course begins with familiar shapes and 
numbers, and students move from an intuitive 
understanding of shape and how to compose 
and decompose numbers to a formalization 
of the ideas studied in elementary school. 
This module develops students’ mathematical 
language around number properties and 
shape, putting formal language around 
operations, properties, and strategies students 
have used throughout elementary school.

  When will students use 
knowledge from Composing 
and Decomposing in future 
learning?

Fluency develops over time. This module 
supports future learning by establishing the 
fluency standards at the beginning of the 
course, allowing students to practice these 
skills throughout the rest of the course. 
Composing and Decomposing sets the 
stage for seeing structure in numbers 
and shapes. Students will continue to use 
fractions and decimals in their work with 
geometric shapes, percents, expressions, 
equations, graphs, and statistics.
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Texas Accelerated Grade 6: Module 1, Topic 3 Pacing Guide
*1 Day Pacing = 45 min. Session

Module 1: Composing and Decomposing
Topic 3: Angles and Shapes

Lesson # Lesson Title Lesson Subtitle Highlights TEKS Pacing*

ELPS: 1.A, 1.C, 1.E, 1.F, 1.G, 2.C, 2.D, 2.E, 2.G, 2.H, 2.I, 3.A, 3.B, 3.C, 3.D, 3.E, 3.F, 4.A, 4.B, 4.C, 4.G, 4.K, 5.B, 5.E, 5.F, 5.G

1 Consider 
Every Side

Constructing 
Triangles Given 
Sides

Students use patty paper, pasta, and construction 
tools to explore the information required to create no 
triangles, unique triangles, or multiple triangles when 
given two or three possible side lengths. They learn that 
an infinite number of triangles can be made from only 
two side lengths. They also learn that unique triangles 
are formed when provided with three segments that 
are sufficiently long in relation to each other. Students 
should note that if all the measures of a triangle are 
the same as another triangle, even though they are in 
different orientations, the provided information creates 
a unique triangle. Students then summarize their 
knowledge of the conditions that form 0, 1, or multiple 
triangles.

6.8A 2

2 Turning a 
One-Eighty!

Triangle Sum 
Theorem

Students explore and justify the relationships between 
angles and sides in a triangle. They establish the 
Triangle Sum Theorem and use the theorem as they 
explore the relationship between interior angle 
measures and the side lengths of triangles. They then 
practice applying the theorem.

6.8A 1
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Lesson # Lesson Title Lesson Subtitle Highlights TEKS Pacing*

3 All About 
That Base… 
and Height

Area of Triangles 
and Quadrilaterals

Students use previously known area formuals and the 
principle of area conservation to investigate the areas 
of parallelograms, triangles, and trapezoids. They use 
this knowledge to develop formulas for the areas of 
these shapes, practice calculating areas, and solving 
area-related problems. Students learn that the choice of 
base or height does not affect the area of the shape.

6.8B
6.8C
6.8D

2

4 Slicing and 
Dicing

Composite 
Figures

In this lesson, students calculate the area of complex 
figures. They compare two methods: decomposing a 
figure into familiar shapes and composing a figure into 
a rectangle. Students then solve problems in context, 
including the area of countries, using map scales to 
approximate areas. They use given dimensions and 
problem solving to calculate the area of a triangle 
embedded in a square.

6.8D
7.9C

2

End of Topic Assessment 1

AccG6_M01_T03_Pacing Guide.indd   2 6/28/21   5:08 PM



Carnegie Learning Family Guide Accelerated Grade 6

Module 1: Composing and Decomposing
TOPIC 3: ANGLES AND SHAPES
In this topic, students determine if three 
given line segments will construct a 
triangle or not. They use hands-on tools to 
make and justify conjectures about the sum 
of the interior angles of a triangle and the 
relationship between the triangle side and 
angle measures. From their knowledge of 
rectangles and area, students also develop 
the formula for the area of parallelograms, 
triangles, trapezoids, and use the formulas 
to calculate the area of composite figures.

Where have we been?
Students begin this topic by building off 
their previous knowledge of triangles to 
 discover the Triangle Sum Theorem. In pre-
vious years,  students have learned about 
area of squares and rectangles, now they 
will  decompose rectangles to derive area 

formulas for  parallelograms, triangles, and 
trapezoids. Then students will calculate the 
area of  composite figures by decomposing 
them into familiar shapes and then adding 
together the area of those shapes.

Where are we going?
This topic provides the building blocks for 
the remaining geometry topics in middle 
school, as well as those in high school. 
Students will continue to build knowledge 
of angle relationships in middle school as 
they understand the angle relationships 
created when a set of parallel lines are cut 
by a transversal. Students’ knowledge of 
area of familiar shapes along with area of 
composite figures from this topic will be 
built upon when students calculate surface 
area of three-dimensional solids using their 
nets or a formula.

TOPIC 3: Family Guide   •   1

Using Formulas to Calculate Area
The height of a triangle is the length of a line 
 segment drawn from a vertex of the  triangle 
to the opposite side so that it forms a right 
angle with the  opposite side. 

For example, in this triangle, the base, b, is 
equal to 2 yards and the height, h, is equal 
to 1.5 yards.

Area of a triangle 5    1 __ 2   bh

 5    1 __ 2   (2)(1.5)

 5 1.5 square yards

base

height

baseC A

B

A B

C

height

base

A

B C

height

2 yd

1.5 yd
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Myth: Asking questions means you don’t  
understand.
It is universally true that, for any given body of knowledge, there are levels to  
understanding. For example, you might understand the rules of baseball and follow a game 
without trouble. But there is probably more to the game that you can learn. For example, do 
you know the 23 ways to get on first base, including the one where the batter strikes out?

Questions don’t always indicate a lack of understanding. Instead, they might allow you to 
learn even more about a subject that you already understand. Asking questions may also 
give you an opportunity to ensure that you understand a topic correctly. Finally, questions 
are extremely important to ask yourself. For example, everyone should be in the habit of 
asking themselves, “Does that make sense? How would I explain it to a friend?”

#mathmythbusted

Talking Points
You can further support your student’s 
learning by asking questions about the work 
they do in class or at home. Your student 
is becoming fluent with fraction operations 
and gaining experience with the area of 
two-dimensional shapes.

Questions to Ask
•  How does this problem look like  

something you did in class?
•  Can you show me the strategy you used 

to solve this problem? Do you know 
another way to solve it?

•  Does your answer make sense? Why?
•  Is there anything you don’t understand? 

How can you use today’s lesson to help?

Key Terms 
Triangle Inequality Theorem

The Triangle Inequality Theorem states 
that the sum of the lengths of any two 
sides of a triangle is greater than the 
length of the third side.

Triangle Sum Theorem

The Triangle Sum Theorem states that the 
sum of the measures of the interior angles 
of a triangle is 180°

composite figure

A composite figure is a figure that is 
made up of more than one geometric 
figure.

2   •   TOPIC 3: Angles and Shapes

Math Myth Busted
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How is XXX organized?

hello   How is Angles and Shapes 
organized?

This topic begins with students determining 
if three given line segments will construct 
a unique triangle or no triangle, thus 
developing the Triangle Inequality Theorem. 
Students then use hands-on tools to make 
and justify conjectures about the sum of 
the interior angles of a triangle and the 
relationship between triangle side and 
angle measures. Next, students review 
their understanding of area as additive, of 
composing and decomposing rectangles, 
and the formula for the area of a rectangle. 
From their knowledge of rectangles and 
area, students develop the formula for 
the areas of parallelograms, triangles, 
trapezoids, and use these formulas to 
determine the area of composite figures.

  What is the entry point for 
students?

Students begin the topic building off 
their previous knowledge of triangles 
by exploring facts about triangles. They 
determine if any three given line segments 
will construct a triangle. They draw a 
triangle, rip it apart, and fit the angles 
together, noting that the angles form a line; 
therefore, the sum of the interior angles 
of a triangle is 180°. Students then use 
tools, including the Triangle Sum Theorem 

and rulers, to determine the relationship 
between the lengths of the sides of a 
triangle and the measures of the angles.

Students enter grade 6 with a conceptual 
understanding of area and fluency in 
computing the perimeter and area of 
rectangles. This topic goes beyond 
memorizing area formulas into developing 
area formulas for new shapes based on known 
area formulas. Students will decompose 
composite figures into familiar shapes that 
they know area formulas for, such as squares, 
rectangles, triangles, parallelograms and 
trapezoids. They determine the area of these 
familiar shapes in order to determine the total 
area of the composite figures.

How does a student
demonstrate understanding?

  How does a student 
demonstrate understanding?

Students will demonstrate understanding 
of the standards in this topic if they can:
• Determine if three given line segments 

will construct a triangle.
• Informally prove that the sum of the 

interior angles of a triangle is 180°.
• Determine the relationship between the 

lengths of the sides of a triangle and the 
measures of the angles.

• Recognize and know how to compose  
and decompose shapes into triangles  
and rectangles.

Angles and Shapes
Topic 3 Overview 
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• Apply the techniques of composing and/
or decomposing to determine the area 
of triangles, special quadrilaterals, and 
composite figures to solve mathematical 
and real-world problems.

• Discuss, develop, and justify formulas for 
triangles and parallelograms.

   Why is Angles and Shapes 
important?

In this topic, students establish important 
triangle relationships through reasoning, 
logic, investigating, and testing conjectures. 
Students informally derive the area formulas 
of parallelograms, triangles, and trapezoids 
from their previous knowledge of the 
area of rectangles by decomposing and 
composing shapes. Area will continue to 
be used in problem-solving throughout 
this course. Students will calculate area 
of composite shapes, then connect that 
understanding to calculating the surface 
area of solids using their two-dimensional 
nets. 

Throughout this topic, students are 
expected to follow lines of logic to reach 
conclusions, which is foundational for 
formal proof in high school.  The geometric 
results established in the topic via informal 
arguments will be formally proven in high 
school, but their experiences in this topic 

provide them with opportunities to build 
intuition and justify results.

How do the activities in XXX promote 
student expertise in the 

mathematical practice standards?

  How do the activities in 
Angles and Shapes promote 
student expertise in the 
mathematical process 
standards? 

All Carnegie Learning topics are written 
with the goal of creating mathematical 
thinkers who are active participants in class 
discourse, so elements of the mathematical 
process standards should be evident 
in all lessons. Students are expected to 
make sense of problems and work toward 
solutions, reason using concrete and 
abstract ideas, and communicate their 
thinking while providing a critical ear to the 
thinking of others.

Precision, the choice of appropriate tools, 
and the use of structure are highlighted in 
this topic. Students use objects along with 
mathematical and construction tools to 
determine relationships in triangles, derive 
area formulas for parallelograms, triangles, 
and trapezoids from the area formula of a 
rectangle, and calculate the area of composite 
figures. Students are encouraged to look for 
structure in shapes so they may compose and 
decompose shapes to make connections, 
develop, or solidify new area formulas.

TOPIC 3: Angles and Shapes   •   3
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Materials Needed

• Patty paper 
• Protractor 
• Ruler 
• Compass 

• Straightedge 
• Scissors 
• Glue sticks or tape
• Pieces of raw pasta (spaghetti or linguine)

TOPIC 3: Angles and Shapes   •   3
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 Learning Together
ELPS:  1.A, 1.C, 1.E, 1.F, 1.G, 2.C, 2.E, 2.I, 3.D, 3.E, 4.B, 4.C, 5.B, 5.F, 5.G

Lesson Lesson Name TEKS Days Highlights

1 Consider Every Side:

Constructing Triangles 
Given Sides

6.8A 2 Students use patty paper, pasta, and construction 
tools to explore the information required to create 
no triangles, unique triangles, or multiple triangles 
when given two or three possible side lengths. 
They learn that an infinite number of triangles 
can be made from only two side lengths. They 
also learn that unique triangles are formed when 
provided with three segments that are sufficiently 
long in relation to each other. Students should 
note that if all the measures of a triangle are the 
same as another triangle, even though they are in 
different orientations, the provided information 
creates a unique triangle. Students then summarize 
their knowledge of the conditions that form 0, 1, or 
multiple triangles.

2 Turning a One-Eighty!:

Triangle Sum Theorem

6.8A 1 Students explore and justify the relationships 
between angles and sides in a triangle. They 
establish the Triangle Sum Theorem and use the 
theorem as they explore the relationship between 
interior angle measures and the side lengths of 
triangles. They then practice applying the theorem.

3 All About That Base… 
and Height:

Area of Triangles and 
Quadrilaterals

6.8B
6.8C
6.8D

2 Students use previously known area formulas and 
the principle of area conservation to investigate the 
areas of parallelograms, triangles, and trapezoids. 
They use this knowledge to develop formulas for 
the areas of these shapes, practice calculating 
areas, and solving area-related problems. Students 
learn that the choice of base or height does not 
affect the area of the shape.

4 Slicing and Dicing:

Composite Figures

6.8D
7.9C

2 In this lesson, students calculate the area of 
complex figures. They compare two methods: 
decomposing a figure into familiar shapes and 
composing a figure into a rectangle. Students then 
solve problems in context, including the area of 
countries, using map scales to approximate areas. 
They use given dimensions and problem solving 
to calculate the area of a triangle embedded in 
a square.

TOPIC 3: Angles and Shapes   •   54   •   TOPIC 3: Topic Overview
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Suggested Topic Plan
*1 Day Pacing 5 45 min. Session

Day 1 Day 2 Day 3 Day 4 Day 5

TEKS: 6.8A

LESSON 1
Consider Every Side
GETTING STARTED

ACTIVITY 1

LESSON 1 continued
ACTIVITY 2

ACTIVITY 3

TALK THE TALK

TEKS: 6.8A

LESSON 2
Turning a  
One-Eighty!
GETTING STARTED

ACTIVITY 1

ACTIVITY 2

TALK THE TALK

TEKS: 6.8B, 6.8C, 
6.8D

LESSON 3
All About That 
Base...and Height
GETTING STARTED

ACTIVITY 1

ACTIVITY 2

LESSON 3 continued
ACTIVITY 3

ACTIVITY 4

TALK THE TALK

Day 6 Day 7 Day 8

TEKS: 6.8D, 7.9C

LESSON 4
Slicing and Dicing
GETTING STARTED

ACTIVITY 1

LESSON 4 continued
ACTIVITY 2

TALK THE TALK

END OF TOPIC 
ASSESSMENT

Assessments
There is one assessment aligned to this topic: End of Topic Assessment.

TOPIC 3: Angles and Shapes   •   5
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Angles and Shapes 
Summary
KEY TERMS
• Triangle Inequality Theorem
• Triangle Sum Theorem
• parallelogram

• variable
• trapezoid
• composite figure

Triangles are congruent when all of their corresponding angle measures and corresponding 
side lengths are the same. When given information can be used to construct congruent  
triangles, the information is said to define a unique triangle.

The Triangle Inequality Theorem states that the sum of the lengths of any two sides of a  
triangle is greater than the length of the third side.

 AC 1 CB . AB 

 BA 1 AC . BC 

When given two line segments, it is possible to construct an infinite number of triangles. When 
given three line segments, it is possible to either construct a unique triangle, or no triangle.

LESSON 

1 Consider Every Side

A B

C

A B

C
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2   •  TOPIC 3: Angles and Shapes

The Triangle Sum Theorem states that the sum of the measures of the interior angles of a 
triangle is 180°. The longest side of a triangle is opposite the interior angle with the greatest 
measure and the shortest side is opposite the interior angle with the least measure.

The Triangle Sum Theorem can be used to determine the measure of the third angle of a 
triangle when two angle measures of the same triangle are given.

 x 1 22 1 104 5 180 
 x 1 128 5 180 
 x 5 52 

The measure of the third angle in this triangle is 528.

 228 1 1048 1 528 5 1808 

104°

22° x

LESSON 

2 Turning a One-Eighty!

A parallelogram is a four-sided figure with two pairs of parallel sides, with each pair  
equal in length.

In a parallelogram, the height is the perpendicular distance from the base to the 
 opposite side. The area of a parallelogram is equal to b ? h, where the variable b 
 represents the base and h represents the height. A variable is a letter that is used to 
 represent a number.

For example, in this parallelogram, the base, b, is 20 feet and 
the height, h, is 12 feet.

Area of a parallelogram 5 bh
 5 (20)(12)
 5 240 square feet

LESSON 

3 All About That Base . . . and Height

20 ft

12 ft
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base

height

baseC A

B

A B

C

height

base

A

B C

height

2 yd

1.5 yd

The area of a triangle is equal to    1 __ 2   bh. The base of a triangle can be any of its sides.

The height of a 
 triangle is the length 
of a line  segment 
drawn from a  vertex 
of the  triangle to 
the opposite side 
so that it forms a 
right  angle with the 
 opposite side. 

For example, in this triangle, the base, b, is equal to 2 yards and the 
height, h, is equal to 1.5 yards.

Area of a triangle 5    1 __ 2   bh

 5    1 __ 2  (2)(1.5) 

 5 1.5 square yards

A trapezoid is a quadrilateral with two bases, often labeled b1 and b2. The bases are  
parallel to each other. The height is the perpendicular distance between the bases. The area 
of a trapezoid is equal to    1 __ 2  (b1 1 b2)h .

For example, in this trapezoid, one of the bases is 8 meters and the other base is 12 meters. 
The altitude, or height, h, of the trapezoid is 9 meters.

Area of trapezoid 5    1 __ 2  (b1 1 b2)h 

 5    1 __ 2  (8 1 12)(9) 

 5    1 __ 2  (20)(9) 

 5 90 square meters 12 m

9 m

8 m
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4   •  TOPIC 3: Angles and Shapes

A composite figure is a figure that is made up of more than one geometric figure.

Area is additive. The area of a composite figure can be determined by decomposing it into 
familiar shapes and then adding together the areas of those shapes.

The composite figure shown is composed of a rectangle and a triangle. 

Area of composite figure 5 Area of Rectangle 1 Area of Triangle

   5   (7)  (13)  1   1 __ 2   (7)  (7)  

   5  91 1 24   1 __ 2   

   5  115   1 __ 2   

The area of the composite figure is  115   1 __ 2    square inches.

LESSON 

4 Slicing and Dicing

20 in.

7 in.
7 in.
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