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OVERVIEW
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]In Module 6, students delve further into several geometry topics they have been developing over the years.  Grade 7 presents some of these topics (e.g., angles, area, surface area, and volume) in the most challenging form students have experienced yet.  Module 6 assumes students understand the basics; the goal is to build a fluency in these difficult problems.  The remaining topics (i.e., working on constructing triangles and taking slices (or cross sections) of three-dimensional figures) are new to students.  
In Topic A, students solve for unknown angles.  The supporting work for unknown angles began in Grade 4, Module 4 (4.MD.C.5–7), where all of the key terms in this Topic were first defined, including:  adjacent, vertical, complementary, and supplementary angles, angles on a line, and angles at a point.  In Grade 4, students used those definitions as a basis to solve for unknown angles by using a combination of reasoning (through simple number sentences and equations), and measurement (using a protractor).  For example, students learned to solve for a missing angle in a pair of supplementary angles where one angle measurement is known.  
In Grade 7, Module 3, students studied how expressions and equations are an efficient way to solve problems.  Two lessons were dedicated to applying the properties of equality to isolate the variable in the context of missing angle problems.  The diagrams in those lessons were drawn to scale to help students more easily make the connection between the variable and what it actually represents.  Now in Module 6, the most challenging examples of unknown angle problems (both diagram-based and verbal) require students to use a synthesis of angle relationships and algebra.  The problems are multi-step, requiring students to identify several layers of angle relationships and to fit them with an appropriate equation to solve.  Unknown angle problems show students how to look for, and make use of, structure (MP.7).  In this case, they use angle relationships to find the measurement of an angle. 
Next, in Topic B, students work extensively with a ruler, compass, and protractor to construct geometric shapes, mainly triangles (7.G.A.2).  The use of a compass is new (e.g., how to hold it, and to how to create equal segment lengths).  Students use the tools to build triangles, provided given conditions, such side length and the measurement of the included angle (MP.5).  Students also explore how changes in arrangement and measurement affect a triangle, culminating in a list of conditions that determine a unique triangle.  Students understand two new concepts about unique triangles.  They learn that under a condition that determines a unique triangle:  (1) a triangle can be drawn and (2) any two triangles drawn under the condition will be identical.  It is important to note that there is no mention of congruence in the CCSS until Grade 8, after a study of rigid motions.  Rather, the focus of Topic B is developing students’ intuitive understanding of the structure of a triangle.  This includes students noticing the conditions that determine a unique triangle, more than one triangle, or no triangle (7.G.A.2).  Understanding what makes triangles unique requires understanding what makes them identical.  

Topic C introduces the idea of a slice (or cross section) of a three-dimensional figure.  Students explore the two-dimensional figures that result from taking slices of right rectangular prisms and right rectangular pyramids parallel to the base, parallel to a lateral face, and slices that are not parallel to the base nor lateral face, but are skewed slices (7.G.A.3).  The goal of the first three lessons is to get students to consider three-dimensional figures from a new perspective.  One way students do this is by experimenting with an interactive website which requires students to choose how to position a three-dimensional figure so that a slice yields a particular result (e.g., how a cube should be sliced to get a pentagonal cross section). 
Similar to Topic A, the subjects of area, surface area, and volume in Topics D and E are not new to students, but provide opportunities for students to expand their knowledge by working with challenging applications.  In Grade 6, students verified that the volume of a right rectangular prism is the same whether it is found by packing it with unit cubes or by multiplying the edge lengths of the prism (6.G.A.2).  In Grade 7, the volume formula , where  represents the area of the base, will be tested on a set of three-dimensional figures that extends beyond right rectangular prisms to right prisms in general.  In Grade 6, students practiced composing and decomposing two-dimensional shapes into shapes they could work with to determine area (6.G.A.1).  Now, they learn to apply this skill to volume as well.  The most challenging problems in these topics are not pure area or pure volume questions, but problems that incorporate a broader mathematical knowledge such as rates, ratios, and unit conversion.  It is this use of multiple skills and contexts that distinguishes real-world problems from purely mathematical ones (7.G.B.6).

Focus Standards
Draw, construct, and describe geometrical figures and describe the relationships between them. 
7.G.A.2	Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions.  Focus on constructing triangles from three measures of angles or sides, noticing when the conditions determine a unique triangle, more than one triangle, or no triangle.
7.G.A.3	Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane sections of right rectangular prisms and right rectangular pyramids.
Solve real-life and mathematical problems involving angle measure, area, surface area, and volume.
7.G.B.5	Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step problem to write and solve simple equations for an unknown angle in a figure.
7.G.B.6	Solve real-world and mathematical problems involving area, volume, and surface area of two- and three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms.
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Foundational Standards
Geometric measurement:  understand concepts of angle and measure angles.
4.MD.C.7	Recognize angle measure as additive.  When an angle is decomposed into non-overlapping parts, the angle measure of the whole is the sum of the angle measures of the parts.  Solve addition and subtraction problems to find unknown angles on a diagram in real-world and mathematical problems, e.g., by using an equation with a symbol for the unknown angle measure. 
Solve real-world and mathematical problems involving area, surface area, and volume.
6.G.A.1	Find the area of right triangles, other triangles, special quadrilaterals, and polygons by composing into rectangles or decomposing into triangles and other shapes; apply these techniques in the context of solving real-world and mathematical problems.
6.G.A.2	Find the volume of a right rectangular prism with fractional edge lengths by packing it with unit cubes of the appropriate unit fraction edge lengths, and show that the volume is the same as would be found by multiplying the edge lengths of the prism.  Apply the formulas 
V = l w h and V = b h to find volumes of right rectangular prisms with fractional edge lengths in the context of solving real-world and mathematical problems.
6.G.A.4	Represent three-dimensional figures using nets made up of rectangles and triangles, and use the nets to find the surface area of these figures.  Apply these techniques in the context of solving real-world and mathematical problems.
Solve real-life and mathematical problems involving area, surface area, and volume.
7.G.B.4	Know the formulas for area and circumference of a circle and use them to solve problems; give an informal derivation of the relationship between the circumference and area of a circle.

Focus Standards for Mathematical Practice
MP.1	Make sense of problems and persevere in solving them.  This mathematical practice is particularly applicable for this module, as students tackle multi-step problems that require them to tie together knowledge about their current and former topics of study (i.e., a real-life composite area question that also requires proportions and unit conversion).  In many cases, students will have to make sense of new and different contexts and engage in significant struggle to solve problems.
MP.3	Construct viable arguments and critique the reasoning of others.  In Topic B, students examine the conditions that determine a unique triangle, more than one triangle, or no triangle.  They will have the opportunity to defend and critique the reasoning of their own arguments as well as the arguments of others.  In Topic C, students will predict what a given slice through a three-dimensional figure will yield (or how to slice a three-dimensional figure for a given cross section) and must provide a basis for their predictions.     
MP.5	Use appropriate tools strategically.  In Topic B, students will learn how to strategically use a protractor, ruler, and compass to build triangles according to provided conditions.  An example of this is when students are asked to build a triangle provided three side lengths.  Proper use of the tools will help them understand the conditions by which three side lengths will determine one triangle or no triangle.  Students will have opportunities to reflect on the appropriateness of a tool for a particular task.
MP.7	Look for and make use of structure.  Students must examine combinations of angle facts within a given diagram in Topic A to create an equation that correctly models the angle relationships.  If the unknown angle problem is a verbal problem, such as an example that asks for the measurements of three angles on a line where the values of the measurements are consecutive numbers, students will have to create an equation without a visual aid and rely on the inherent structure of the angle fact.  In Topics D and E, students will find area, surface area, and volume of composite figures based on the structure of two- and three-dimensional figures. 

Terminology
New or Recently Introduced Terms 
1. Correspondence (A correspondence between two triangles is a pairing of each vertex of one triangle with one and only one vertex of the other triangle.  A triangle correspondence also induces a correspondence between the angles of the triangles and the sides of the triangles.)  
1. Identical Triangles (Two triangles are said to be identical if there is a triangle correspondence that pairs angles with angles of equal measure and sides with sides of equal length.)
1. Unique Triangle (A set of conditions for two triangles is said to determine a unique triangle if whenever the conditions are satisfied, the triangles are identical.)
1. Three sides condition (Two triangles satisfy the three sides condition if there is a triangle correspondence that pairs all three sides of one triangle with sides of equal length.  The three sides condition determines a unique triangle.)
1. Two angles and the included side condition (Two triangles satisfy the two angles and the included side condition if there is a triangle correspondence that pairs two angles and the included side of one triangle with angles of equal measure and a side of equal length.  This condition determines a unique triangle.)
1. Two angles and the side opposite a given angle condition (Two triangles satisfy the two angles and the side opposite a given angle condition if there is a triangle correspondence that pairs two angles and a side opposite one of the angles with angles of equal measure and a side of equal length.  The two angles and the side opposite a given angle condition determines a unique triangle.)
1. Two sides and the included angle condition (Two triangles satisfy the two sides and the included angle condition if there is a triangle correspondence that pairs two sides and the included angle with sides of equal length and an angle of equal measure.  The two sides and the included angle condition determines a unique triangle.)

1. Two sides and a non-included angle condition (Two triangles satisfy the two sides and a non-included angle condition if there is a triangle correspondence that pairs two sides and a non-included angle with sides of equal length and an angle of equal measure.  The two sides and a non-included angle condition determines a unique triangle if the non-included angle measures  or greater.  If the non-included angle is acute, the triangles are identical with one of two non-identical triangles.)
1. Right rectangular pyramid (Given a rectangular region  in a plane , and a point  not in , the rectangular pyramid with base  and vertex  is the union of all segments  for any point  in   It can be shown that the planar region defined by a side of the base  and the vertex  is a triangular region, called a lateral face.  If the vertex lies on the line perpendicular to the base at its center (the intersection of the rectangle’s diagonals), the pyramid is called a right rectangular pyramid.)
· Surface of a pyramid (The surface of a pyramid is the union of its base region and its lateral faces.)

Familiar Terms and Symbols[footnoteRef:2]  [2:  These are terms and symbols students have seen previously.] 

1. Vertical angles
1. Adjacent angles
1. Complementary Angles
1. Supplementary Angles
1. Angles on a line
1. Angles at a Point
1. Right rectangular prism

Suggested Tools and Representations
1. Familiar objects and pictures to begin discussions around cross sections, such as an apple, a car, a couch, a cup, a guitar, etc.
1. A site on Annenberg Learner that illustrates cross sections: http://www.learner.org/courses/learningmath/geometry/session9/part_c/		

Assessment Summary
	Assessment Type
	Administered
	Format
	Standards Addressed

	Mid-Module Assessment Task
	After Topic B
	Constructed response with rubric
	7.G.B.2, 7.G.A.5

	End-of-Module Assessment Task
	After Topic E
	Constructed response with rubric
	[bookmark: _GoBack]7.G.A.2, 7.G.A.3, 7.G.B.5, 7.G.B.6
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