DRAFT-Geometry Unit 4: Connecting Algebra and Geometry through Coordinates

	Geometry 
Unit 4 Snap Shot

	Unit Title
	Cluster Statements
	Standards in this Unit

	Unit 4
Connecting Algebra and Geometry through Coordinates
	· Use coordinates to prove simple geometric theorems algebraically.


	· G.GPE.4
·  (
major
)G.GPE.5
· G.GPE.6
· G.GPE.7 ★ 



PARCC has designated standards as Major, Supporting or Additional Standards.  PARCC has defined Major Standards to be those which should receive greater emphasis because of the time they require to master, the depth of the ideas and/or importance in future mathematics. Supporting standards are those which support the development of the major standards.  Standards which are designated as additional are important but should receive less emphasis.

Overview
The overview is intended to provide a summary of major themes in this unit.

Building on their work with the Pythagorean Theorem in 8th grade to find distances, students use a Cartesian coordinate system to verify geometric relationships, including properties of special triangles and quadrilaterals and slopes of parallel and perpendicular lines, which relates back to work done in  Algebra 1. 

Teacher Notes
The information in this component provides additional insights which will help the educator in the planning process for the unit.

Students have worked with the Pythagorean Theorem to find distances prior to this formal course in Geometry.  However, the formulas for distance and the midpoint of a line segment may not have been previously derived or discussed.







Enduring Understandings
Enduring understandings go beyond discrete facts or skills. They focus on larger concepts, principles, or processes.  They are transferable and apply to new situations within or beyond the subject.  Bolded statements represent Enduring Understandings that span many units and courses.  The statements shown in italics represent how the Enduring Understandings might apply to the content in 
Unit 4 of Geometry.

· Objects in space can be transformed in an infinite number of ways and those transformations can be described and analyzed mathematically.
· Objects in space can be described using coordinates.
· Once an object in space is described using coordinates, it can be analyzed by manipulating the coordinates algebraically.

· Representations of geometric ideas and relationships allow multiple approaches to geometric problems and connect geometric interpretations to other contexts.
· One approach to geometric problems involves the use of coordinates.
· Using coordinates allows for geometric ideas and relationships to be connected to other contexts.

· Judging, constructing, and communicating mathematically appropriate arguments are central to the study of mathematics.
· Proofs of geometric results can be created using coordinates that are manipulated algebraically.
















Essential Question(s)
A question is essential when it stimulates multi-layered inquiry, provokes deep thought and lively discussion, requires students to consider alternatives and justify their reasoning, encourages re-thinking of big ideas, makes meaningful connections with prior learning, and provides students with opportunities to apply problem-solving skills to authentic situations. Bolded statements represent Essential Questions that span many units and courses.  The statements shown in italics represent Essential Questions that are applicable specifically to the content in Unit 4 of Geometry.

· How is visualization essential to the study of geometry?
· How does adding coordinates to a geometric figure aid in the visualization of that figure and of the relationships of its parts?

· How does geometry explain or describe the structure of our world?
· How does adding coordinates to a geometric figure more concretely tie the figure to its referent in the real world?

· How can reasoning be used to establish or refute conjectures?
· How does manipulating coordinates algebraically provide a valid form of proof?














Possible Student Outcomes 
The following list provides outcomes that describe the knowledge and skills that students should understand and be able to do when the unit is completed. The outcomes are often components of more broadly-worded standards and sometimes address knowledge and skills necessarily related to the standards. The lists of outcomes are not exhaustive, and the outcomes should not supplant the standards themselves.  Rather, they are designed to help teachers “drill down” from the standards and augment as necessary, providing added focus and clarity for lesson planning purposes. This list is not intended to imply any particular scope or sequence.
G.GPE.4     Use coordinates to prove simple geometric theorems algebraically. For example, prove or disprove that a figure 
                   defined by four given points in the coordinate plane is a rectangle. (major)

The student will:
· complete a coordinate proof to prove or disprove that a given shape is a parallelogram, rectangle, equilateral triangle, isosceles triangle, square etc.
· prove that a quadrilateral formed by joining the midpoints of all four sides of an arbitrary quadrilateral is a parallelogram even if the original quadrilateral is not. 
· prove theorems related to equilateral and isosceles triangles using coordinates.
· prove theorems related to parallelograms, rectangles, rhombuses and other quadrilaterals using coordinates.
· derive the equation of a line through two points using similar triangles. (see Teacher Notes)

G.GPE.5     Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems
                   (e.g., find the equation of a line parallel or perpendicular to a given line that passes through a given point). (major)

Note: Relate work on parallel lines in this standard to work on A.REI.5 in High School Algebra I involving systems of equations having no solution or infinitely many solutions.
The student will:
· prove that the slopes of parallel lines are equal.
· prove that the slopes of perpendicular  lines have slopes whose product is -1.
· write an equation of a line that is parallel or perpendicular to a line that passes through two given points.
· write an equation of a line that passes through a given point and is parallel or perpendicular to a line that passes through two given points
· use the slope criteria for parallel lines to prove that a figure is a parallelogram.
· use the slope criteria for parallel and perpendicular lines to prove that a figure is a rectangle. 

G.GPE.6     Find the point on a directed line segment between two given points that partitions the segment in a given ratio.  
                   (major)

The student will:
· find the midpoint of a line segment.
· derive the midpoint formula and a general formula for finding a point that partitions a directed line segment.
· find the point on a directed line segment that partitions the segment into a given ratio.
· verify that a certain point on a directed line segment partitions the segment into a given ratio.

G.GPE.7     Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, 
                    e.g., using the distance formula.★

Note: This standard provides practice with the distance formula and its connection with the Pythagorean theorem. (major)
The student will:
· derive the distance formula from the Pythagorean Theorem.
· use the distance formula fluently to find lengths of line segments.
· use the distance formula to find the perimeter of a polygon drawn on a coordinate grid.
· use coordinates to compute the area of a triangle or a rectangle drawn on a coordinate grid. 
· use coordinates to create a triangle that has the same area as another triangle but is not the same shape.










Possible Organization/Groupings of Standards
The following charts provide one possible way of how the standards in this unit might be organized.  The following organizational charts are intended to demonstrate how some standards will be used to support the development of other standards.  This organization is not intended to suggest any particular scope or sequence.

	Geometry 

	Unit 4:Connecting Algebra and Geometry through Coordinates 

	Topic #1
Using coordinate geometry as a tool

	The standards listed to the right should be used to help develop Topic #1 

	G.GPE.6     Find the point on a directed line segment between two given points that partitions the
                   segment in a given ratio.  (major)

G.GPE.7     Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, 
                    e.g., using the distance formula.★

Note: This standard provides practice with the distance formula and its connection with the Pythagorean Theorem. (major)



	Geometry 

	Unit 4:Connecting Algebra and Geometry through Coordinates 

	Topic #2
Coordinate Proofs

	The standards listed to the right should be used to help develop Topic #2 

	G.GPE.4     Use coordinates to prove simple geometric theorems algebraically. For example,
                   prove or disprove that a figure defined by four given points in the coordinate plane is a 
                   rectangle. (major)

G.GPE.5     Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric 
                   problems (e.g., find the equation of a line parallel or perpendicular to a given line that 
                   passes through a given point). (major)

Note: Relate work on parallel lines in this standard to work on A.REI.5 in High School Algebra I involving systems of equations having no solution or infinitely many solutions.



Connections to the Standards for Mathematical Practice
This section provides examples of learning experiences for this unit that support the development of the proficiencies described in the Standards for Mathematical Practice.  These proficiencies correspond to those developed through the Literacy Standards. The statements provided offer a few examples of connections between the Standards for Mathematical Practice and the Content Standards of this unit. The list is not exhaustive and will hopefully prompt further reflection and discussion.

In this unit, educators should consider implementing learning experiences which provide opportunities for students to:

1. Make sense of problems and persevere in solving them.
· Perform algebraic manipulations with coordinates.
· Orient a figure with one corner at the origin to simplify the use of algebraic manipulations with coordinates.
· Use concrete objects or pictures to help solve problems.
· Explain correspondences between equations and diagrams.
· Understand and compare different approaches.
· Monitor and evaluate progress and change course if necessary.
· Make connections to previous work or learning.
· Summarize problems in their own words.
· Identify what is given, any constraints and the goals of the problem.
· Communicate their problem-solving path.
· Break down problems into steps.

2. Reason abstractly and quantitatively.
· Represent a given situation symbolically and manipulate the representing symbols.
· Construct a proof about a specific case and use it to generalize to a proof about all cases.
· Stop and think about what symbols represent in context.
· Reason with quantities and about relations among quantities.
· Consider any units involved.
· Recognize an incorrect or unreasonable answer.
· Decontextualize application problems into problems involving geometric figures and coordinates.
· Contextualize results of a problem involving geometric figures and coordinates into a real world context.
· Represent problems in multiple ways as needed.



3. Construct Viable Arguments and critique the reasoning of others.
· Make conjectures and build a logical progression of ideas.
· Use stated assumptions, definitions and previously established results in constructing arguments.
· Analyze situations by breaking them into cases.
· Construct a proof about a specific case and use it as a model for a proof about all cases.
· Recognize and use counterexamples, especially with conjectures involving the words “all” or “none”.
· Compare the effectiveness of two plausible arguments.
· Distinguish correct reasoning from that which is flawed and explain any flaws.
· Justify conclusions and communicate effectively to others.
· Ask “what if” questions.
· Listen to the opinions of others.
· Build on the arguments of others.

4. Model with Mathematics.
· Label a figure with coordinates.
· Evaluate the merits of various coordinate possibilities.
· Recognize the limitations of labeling figures with coordinates.
· Create a geometric figure labeled with coordinates to model a situation.
· Identify important quantities in a practical situation and map the relationships using a geometric figure labeled with coordinates.
· Make assumptions or approximations to simplify a complicated situation.
· Interpret mathematical results in the context of the situation and reflect on whether the results make sense, improving the model as necessary.

5. Use appropriate tools strategically.
· Use a computer algebra system to perform algebraic manipulations with coordinates.
· Use a measuring tool to validate the result of finding a point on a directed line segment that divides the segment in a given ratio.
· Use a topographical grid in order to create figures with coordinates.

6. Attend to precision.
· Communicate precisely to others using correct vocabulary.
· State the meaning of symbols used, specifying units of measure and labeling axes.
· Perform algebraic manipulations accurately and efficiently.
· Understand the meaning of symbols used and use them correctly and consistently.

7. Look for and make use of structure.
· Look closely to discern patterns or structures.
· Use complicated objects such as algebraic expressions as single objects.
· Recognize and use the strategy of drawing auxiliary lines to support an argument.

8. Look for and express regularity in repeated reasoning.
· Recognize that line segments connecting points having the same y-coordinates are horizontal and have a slope of zero. 
· Recognize that line segments connecting points having the same x-coordinates are vertical and have an undefined slope.
· Develop formulas for midpoint, for points that partition a directed line segment and for distance.
· Note when calculations are repeated in order to simplify computation.
· Look for general methods or shortcuts.
· Evaluate the reasonableness of intermediate results.

















Content Standards with Essential Skills and Knowledge Statements and Clarifications/Teacher Notes 
The Content Standards and Essential Skills and Knowledge statements shown in this section come directly from the Geometry framework document. Clarifications and teacher notes were added to provide additional support as needed. Educators should be cautioned against perceiving this as a checklist.  
Formatting Notes
· Red Bold- items unique to Maryland Common Core State Curriculum Frameworks
· Blue bold – words/phrases that are linked to clarifications
· Black bold underline- words within repeated standards that indicate the portion of the statement that is  emphasized at this point in the curriculum or words that draw attention to an area of focus
· Black bold- Cluster Notes-notes that pertain to all of the standards within the cluster
· Green bold – standard codes  from other courses that are referenced and  are hot linked to a full description

	Standard
	Essential Skills and Knowledge

	Clarification/Teacher Notes

	Cluster Note: This unit has a close connection with the next unit. For example, a curriculum might merge G.GPE.1 and the Unit 5 treatment of G.GPE.4 with the standards in this unit. Reasoning with triangles in this unit is limited to right triangles; e.g., derive the equation for a line through two points using similar right triangles. 

	G.GPE.4     Use coordinates to prove simple geometric theorems algebraically. For example, prove or disprove that a figure defined by four given points in the coordinate plane is a rectangle.(major)
	· Ability to use distance, slope and midpoint formulas, …

	In order to prove all possible theorems using coordinate geometry, students should first experience G.GPE.6 and 7, gaining familiarity with the midpoint and distance formulas.  In middle school students found the distance between points by using the Pythagorean Theorem.  The midpoint formula has not been previously introduced.

Students need to know and be able to apply the properties of parallelograms and special quadrilaterals.

	G.GPE.5     Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line parallel or perpendicular to a given line that passes through a given point). (major)

Note: Relate work on parallel lines in this standard to work on A.REI.5 in High School Algebra I involving systems of equations having no solution or infinitely many solutions.

	· See the skills and knowledge that are stated in the Standard.

	Please look at the following link in order to see one way to prove parallel lines using the coordinate plane:  http://www.analyzemath.com/line/parallel-slope.html


Another way to prove lines parallel using the coordinate plane is to place two parallel lines on the coordinate plane.  Using lines parallel to the x-axis and y-axis and similar triangles, determine that the slopes of both lines are the same.
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	G.GPE.6     Find the point on a directed line segment between two given points that partitions the segment in a given ratio. (major)

	· Ability to use the slope formula

	Example 
See the example on page CC22 of the document found at this link
http://holtmcdougal.hmhco.com/hm_data/pdf/states/TN/math/Larson_CC_GE_SE.pdf

 It is necessary to apply this standard to directed line segments only.  It is necessary to know from which point the distance is being measured. 

	G.GPE.7     Use coordinates to compute perimeters of polygons and areas of triangles and rectangles,  e.g., using the distance formula.★
(Major)
Note: This standard provides practice with the distance formula and its connection with the Pythagorean theorem.

	· See the skills and knowledge that are stated in the Standard.

	In 8th grade (Standard 8.G.8) students applied the Pythagorean Theorem to find the distance between two points in a coordinate system.  In high school Geometry the Pythagorean Theorem should be used to derive the Distance Formula.
The midpoint formula should be introduced as well. 




















Vocabulary/Terminology/Concepts
The following definitions/examples are provided to help the reader decode the language used in the standard or the Essential Skills and Knowledge statements.  This list is not intended to serve as a complete list of the mathematical vocabulary that students would need in order to gain full understanding of the concepts in the unit. 
	Term
	Standard
	Definition

	Directed line segment
	G.GPE.6 Find the point on a directed line segment between two given points that partitions the segment in a given ratio. (major)

	Directed line segment: A line segment extending from some point P1 to another point P2 in space viewed as having direction associated with it, the positive direction being from P1 to P2. A directed line segment P1P2 corresponds to a vector which extends from point P1 to point P2.
See http://www.ilovemaths.com/3section.asp for an example of how this standard might be
Applied.







Progressions from the Common Core State Standards in Mathematics
For an in-depth discussion of overarching, “big picture” perspective on student learning of the Common Core State Standards please access the documents found at the site below. 

http://ime.math.arizona.edu/progressions/

To see what the Geometry standards in the Common Core State Curriculum Standards for High School mathematics progress from, refer to the document below.
http://commoncoretools.files.wordpress.com/2012/06/ccss_progression_g_k6_2012_06_27.pdf




Vertical Alignment
Vertical alignment provides two pieces of information:
· A description of prior learning that should support the learning of the concepts in this unit
· A description of how the concepts studied in this unit will support the learning of other mathematical concepts.

	Previous Math Courses
	Geometry Unit 4 

	Future Mathematics 

	Concepts developed in previous mathematics course/units which serve as a foundation for the development of the “Key Concept”
	Key Concept(s)
	Concepts that a student will study either later in Geometry or in future mathematics courses for which this “Key Concept” will be a foundation.

	In 4th grade, students:
· draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines and identify  these in two-dimensional figures.
· classify  two-dimensional figures based on the presence or absence of parallel or perpendicular lines.
In 8th grade, students:
· use informal arguments to establish facts about the angles formed when parallel lines are cut by a transversal
	Slope criteria for Parallel and perpendicular lines 
	In future mathematics, students will:
· use the relationship between the slopes of parallel and perpendicular lines to solve multiple layered problems appropriate for the course. 


	In 6th grade, students:
· draw polygons in the coordinate plane given coordinates for the vertices.
· use coordinates to find the length of a side joining points with the same first coordinate or the same second coordinate and  apply these techniques in the context of solving real-world and mathematical problems
In 7th grade, students:
· 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
In 8th grade, students:
· apply the Pythagorean Theorem to find the distance between two points in a coordinate system. 
	Using coordinates to find area and perimeter of figures
	In higher level courses, such as calculus, students  will:
· apply the area, surface and volume formulas for furthering their mathematical knowledge.

	In 4th grade, students:
· classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, or the presence or absence of angles of a specified size. Recognize right triangles as a category, and identify right triangles.
In 5th grade, students:
· classify two-dimensional figures in a hierarchy based on properties.
· represent problems by graphing points in the first quadrant of the coordinate plane and interpreted the coordinate values of the points in the context of the situation.
In 6th grade, students:
· draw polygons in the coordinate plane given coordinates for the vertices: use coordinates to find the length of a side joining points with the same first coordinate or the same second coordinate.  Apply these techniques in the context of solving real-world and mathematical problems
In 8th grade, students:
· apply the Pythagorean Theorem to find the distance between two points in a coordinate system.
In Algebra I, students: 
· graph functions on the coordinate plane.
· solve systems of linear equations graphically.
In Geometry Unit 1, students:
· prove theorems about lines, angles , triangles and parallelograms.
	Using  coordinates to prove simple geometric theorems algebraically

	In Algebra II, students will:
· solve systems of equations comprised of a variety of functions graphically. 
In Calculus, students will:
· use coordinates to establish relationships among objects. 

	In 6th and 7th grade, students:
· analyze ratios and proportional relationships and used them to solve problems.
In 8th grade, students:
· study the connections between proportional relationships, lines and linear relationships.
· interpret unit rate as the slope of a line.
In Algebra I, students:
· calculate the average rate of change of a function over a specified interval. 
	Find the point on a directed line segment between two given points that partitions the segment in a given ratio
	In future mathematic courses, students may:
· calculate the distance between numbers in the complex plane as the modulus of the difference, and the midpoint of a segment as the average of the numbers at its endpoints.
· apply the same reasoning to finding a weighted average in statistics.
· recognize vector quantities as having both magnitude and direction. Represent vector quantities by directed line segments, and use appropriate symbols for vectors and their magnitudes (e.g., v, |v|, ||v||, v).








Common Misconceptions
This list includes general misunderstandings and issues that frequently hinder student mastery of concepts regarding the content of this unit.
	Topic/Standard/Concept
	Misconception
	Strategies to Address Misconception 

	Distance between two points on the coordinate plane/G.GPE.4
G.GPE.7
	Students see the Pythagorean Theorem and the distance formula as unrelated concepts. 
	This You Tube video shows an example of how to derive the Distance Formula using the Pythagorean Theorem.
http://www.youtube.com/watch?v=YBeXhGl6pSE


























Model Lesson Plan(s)
The lesson plan(s) have been written with specific standards in mind.  Each model lesson plan is only a MODEL – one way the lesson could be developed.  We have NOT included any references to the timing associated with delivering this model.  Each teacher will need to make decisions related ot the timing of the lesson plan based on the learning needs of students in the class. The model lesson plans are designed to generate evidence of student understanding. 
This chart indicates one or more lesson plans which have been developed for this unit.  Lesson plans are being written and posted on the Curriculum Management System as they are completed.  Please check back periodically for additional postings. 
	Standards Addressed
	Title
	Description/Suggested use

	
	
	




Lesson Seeds
The lesson seeds have been written particularly for the unit, with specific standards in mind.  The suggested activities are not intended to be prescriptive, exhaustive, or sequential; they simply demonstrate how specific content can be used to help students learn the skills described in the standards. They are designed to generate evidence of student understanding and give teachers ideas for developing their own activities. 
This chart indicates one or more lesson seeds which have been developed for this unit.  Lesson seeds are being written and posted on the Curriculum Management System as they are completed.  Please check back periodically for additional postings.

	Standards Addressed
	Title
	Description/Suggested use

	
	
	









Sample Assessment Items
The items included in this component will be aligned to the standards in the unit.

	Topic
	Standards Addressed
	Link
	Notes

	Using coordinates to prove geometric theorems algebraically
	G.GPE.4 
G.GPE.5
	http://illustrativemathematics.org/illustrations/605

	This is a link to a classroom task that gives students the opportunity to prove a surprising fact about quadrilaterals: if we join the midpoints of an arbitrary quadrilateral to form a new quadrilateral, then the new quadrilateral is a parallelogram, even if the original quadrilateral was not.


	All topics
	All Geometry standards
	http://www.smarterbalanced.org/smarter-balanced-assessments/
	This site provides access to work being completed by the Smarter Balance consortium.  The high school sample problems can be accessed by clicking on “Mathematics High School (zip)”.  The structure used by Smarter Balance is very different from the structure used by PARCC, for this reason it is necessary to look at items to determine their value.

	All topics
	All Geometry standards
	http://illustrativemathematics.org/standards/hs

	This site provides tasks that are aligned to specific standards.  New tasks are added frequently.   Refer back to the site periodically to look for new additions. 

Steps for accessing tasks related to the content of Geometry Unit 4

1. Click on “Geometry”
2.  Click on “Show all” after G.GPE 
3. Click on “See illustrations “(this will display a list of all problems that exist for a particular standard.)
4.  Click on “name of task”



Resources
This section contains links to materials that are intended to support content instruction in this unit.

	Topic
	Standards Addressed
	Link
	Notes

	Proofs using coordinates
	G.GPE.4
	http://www.mdk12.org/instruction/curriculum/pdfs/clg2activity008.pdf

	This site provides access to a task in which students will find the coordinates of the vertices of special quadrilaterals placed in the coordinate plane.

	Polygon formed by connecting midpoints of the sides of another polygon
	G.GPE.4

	http://www.illustrativemathematics.org/illustrations/605

	This site provides a task for helping students to conjecture and prove that a polygon formed by connecting the midpoints of the sides of an arbitrary polygon is a parallelogram regardless of whether or not the arbitrary polygon is a parallelogram.

	Proofs using coordinates
	G.GPE.4
	http://www.mdk12.org/instruction/curriculum/pdfs/clg2activity007.pdf

	The activity found at this site is related to quadrilaterals on the coordinate plane.

	Similar Right Triangles 
	G.GPE.4
	http://learnzillion.com/lessons/1346-find-coordinates-of-points-on-a-straight-line

http://www.ucc.uconn.edu/~mcgavran/notes/lines.pdf

	The combined information from the two sites might help one  to understand the method described in the cluster note in Appendix A for the Cluster “ Use coordinates to prove simple geometric theorems algebraically”.
The note says “Derive the equation for a line through two points using similar right triangles.”
 Using the described method provides a perfect opportunity to build the coherence described in the CCSS. This method will require students to use the skills they learned about linear equations in Algebra I and 8th grade. 

	Proofs using coordinates
	G.GPE.4
	http://jwilson.coe.uga.edu/emt668/EMAT6680.2002/Bauers/6690%20Instructional%20Unit/5.7/5.7%20Proofs%20Coor%20Geom.html

	This site provides examples of proofs involving coordinate geometry.  Proofs given are for the triangle midsegment theorem and that diagonals of parallelograms bisect one another.  Proofs are done for specific cases and then generalized.

	Proofs using coordinates
	G.GPE.4
	http://learnzillion.com/lessons/285-prove-whether-a-figure-is-a-rectangle-in-the-coordinate-plane

	This is a link to a  lesson on how to prove a figure in the coordinate plane is a rectangle. 

	Slopes of parallel and perpendicular lines
	G.GPE.5
	http://www.analyzemath.com/line/parallel-slope.html
	This link shows one approach to proving the slope criteria for parallel lines using similar triangles.  The proof can be adapted to using coordinates.

	Partitioning a directed line segment
	G.GPE.6
	http://www.teacherschoice.com.au/Maths_Library/Analytical%20Geometry/AnalGeom_3.htm

	This site provides one approach to finding a point that partitions a directed line segment in a given ratio.  The approach shown involves a weighted average – which is elsewhere referred to as the “segment formula”.

	Partitioning a directed line segment
	G.GPE.6
	http://learni.st/users/S33572/boards/3128-partitioning-segments-into-a-particular-ratio

	This site provides instruction and a video about the midpoint formula and the “segment formula”, or a weighted average approach.

	Midpoint Formula
	G.GPE.6
	http://regentsprep.org/Regents/math/geometry/GCG2/Tmidpoint.htm
	At this site three approaches are illustrated for verifying that a point is the midpoint of a line segment.

	Partitioning a directed line segment
	G.GPE.6
	Lesson 6.7A pages CC22-CC23
http://holtmcdougal.hmhco.com/hm_data/pdf/states/TN/math/Larson_CC_GE_SE.pdf

	This site provides one approach to finding a point that partitions a directed line segment in a given ratio.  The approach shown involves the slope of the line segment.

	Deriving the distance formula
	G.GPE.4
G.GPE.7
	http://www.nctm.org/uploadedFiles/Journals_and_Books/Books/FHSM/RSM-Task/Crow.pdf

	This is a link to a NCTM lesson entitled as “As the Crow Flies” requires students to compute the distance between two locations in a city with the streets laid out on an evenly spaced square grid. The students then define a coordinate system and think about how to compute the distance by using the coordinates. An activity sheet that gives students the complete task is included.

	All of Unit 4
	G. GPE.4-7
	http://troup612resources.troup.k12.ga.us/curriculum1/mathematics/coordinate_algebra/6_algebra_geometry_coord/algebra_geometry_unit6.html

	This is a link to a unit plane written by Georgia educators which addresses the standards in this unit. 

	General
	General
	http://www.ccsstoolbox.org/

	This is a link to various resources aligned to the CCSS.  Check back periodically for new additions

	General
	General 
	https://www.desmos.com/

	This is a link to an online graphing calculator that has many different types of applications

	General
	General
	http://insidemathematics.org/index.php/high-school-geometry


	This link will take you to a collection of many different resources aligned to CCSS Geometry.  Check back periodically for new additions to the site. 

	All Topics
	All standards
	http://www.parcconline.org/samples/mathematics/high-school-mathematics

	This is a link to the PARCC Prototype items. Check this site periodically for new items and assessment information. 

	All Topics
	All standards
	http://www.parcconline.org/sites/parcc/files/PARCCMCFMathematicsNovember2012V3_FINAL.pdf

	This is a link to the PARCC Model Content Frameworks.  Pages 39 through 59 of the PARCC Model Content Frameworks provide valuable information about the standards and assessments. 














PARCC Components
Key Advances from Grades K–8 
According to the Partnership for Assessment of Readiness for College and Careers (PARCC), these standards highlight major steps in a
progression of increasing knowledge and skill. 

PARCC cited the following areas from which the study of the content in Geometry Unit 4 should progress:

· The skills that students develop in Algebra I around simplifying and transforming square roots will be useful when solving problems that involve distance or area and that make use the Pythagorean Theorem. 
· In grade 8, students learned the Pythagorean Theorem and used it to determine distances in a coordinate system (8.G.6–8). In high school Geometry, students will build on their understanding of distance in coordinate systems and draw on their growing command of algebra to connect equations and graphs of circles (G-GPE.1). 
· The algebraic techniques developed in Algebra I can be applied to study analytic geometry. Geometric objects can be analyzed by the algebraic equations that give rise to them. Some basic geometric theorems in the Cartesian plane can be proven using algebra. 

Fluency Recommendations
According to the Partnership for Assessment of Readiness for College and Careers (PARCC), the curricula should provide sufficient supports and opportunities for practice to help students gain fluency. PARCC cites the areas listed below as those areas where a student should be fluent. 

G-GPE.4, 5, 7 Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling tool are some of the most valuable tools in mathematics and related fields. 
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★ Modeling standard
