[image: image1.png]* i ARIZONA’S

COMMON CORE STANDARDS





[image: image16.png](X
x ARIZONA’S

COMMON CORE STANDARDS




Arizona’s Common Core Standards 
Mathematics 

Grade HS —Sample Lesson

Arizona DepaRtment of Education
High Academic Standards for Students
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Sample Lesson/Unit:  Geometry_________________________________________________________

Grade Level:   High School _____________________________________________________________   

The goal of using Arizona’s Common Core Standards (ACCS) is to provide the highest academic standards to all of our students. Universal Design for Learning (UDL) is a set of principles that provides teachers with a structure to develop their instruction to meet the needs of a diversity of learners. UDL is a research-based framework that suggests each student learns in a unique manner.

A one-size-fits-all approach is not effective to meet the diverse range of learners in our schools. By creating options for how instruction is presented, how students express their ideas, and how teachers can engage students in their learning, instruction can be customized and adjusted to meet individual student needs. In this manner, we can support our students to succeed in the ACCS.

Below are some ideas of how this ACCS lesson/unit is aligned with the three principles of UDL; providing options in representation, action/expression, and engagement. As UDL calls for multiple options, the possible list is endless. Please use this as a starting point. Think about your own group of students and assess whether these are options you can use.

REPRESENTATION: The “what” of learning. How does the task present information and content in different ways? How students gather facts and categorize what they see, hear, and read. How are they identifying letters, words, or an author's style?

In this lesson, teachers can…

	Differentiate the shapes that the students use in notecard activity.  Students can also technology to assist with finding slope.  Students are working with partners to identify the characteristics of the shapes.  


ACTION/EXPRESSION: The “how” of learning. How does the task differentiate the ways that students can express what they know? How do they plan and perform tasks? How do students organize and express their ideas?

In this lesson, teachers can…

	Students would present the characteristics in multiple modalities( whiteboard, PowerPoint, posters) 


ENGAGEMENT: The “why” of learning. How does the task stimulate interest and motivation for learning? How do students get engaged? How are they challenged, excited, or interested?

In this lesson, teachers can…

	Limit the shapes to rectangle and squares. Show  a picture of a baseball field, soccer, football, basketball, construction, framing pictures…to bring relevance to the task.  


Visit http://www.udlcenter.org/ to learn more information about UDL.

Grade __________10_____________________
Subject ___Geometry____________________
Unit _______________________________ 
Lesson _______________________  Date/Length _____________
	Content Standards Alignment: 
Major Focus: HS.G-GPE.4  Use coordinates to prove simple geometric theorems algebraically.
Supporting Focus: HS.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);
HS.G-CO.11  Prove theorems about parallelograms. Theorems include: opposite sides are congruent, opposite angles are congruent, the diagonals of a parallelogram bisect each other, and conversely, rectangles are parallelograms with congruent diagonals.



	Standards for Mathematical Practice Focus
MP1  Make sense of problems and persevere in solving them (involved throughout).
MP3   Construct viable arguments and critique the reasoning of others.
MP5  Use appropriate tools strategically.
MP6  Attend to precision.

	Desired Results
(What are the lesson outcomes?)

	 As a result of this lesson, students will be able to: prove algebraically that a geometric figure is a given shape while communicating their reasoning to other students


	As a result of this lesson, students will know/understand that: how to apply slope and distance formula as it relates to the definition of geometric shapes


	Aligned Assessment Evidence  

(How will the students’ understanding of the lesson outcome be determined?)

	Pre-assessment: What are the prerequisite skills that are needed to access the content of this lesson?
· Given a line segment and/or ordered pairs on a line segment in the coordinate plane, the students will determine the slope and the distance.

· Given specific geometric figures, students will list characteristics of each figure.



	Formative Assessment: How will students be expected to demonstrate mastery of lesson outcomes during in-class checks for understanding? (e.g.: student self-assessment, embedded assessments, checking for understanding, questions, homework, etc.)
· Multiple formative assessments. Refer to check for understanding column


	Questions

	Probing                                                   (Clarify student thinking; Enable students to elaborate their thinking for their own benefit and for the class)
	Assessing 
(Assess whether students understand;  Provide opportunity to scaffold students who get “stuck”)
	Extending Thinking                             (Support students in building upon their thinking and understanding)

	· How will you prove that this is a square?
· What algebra is necessary to prove the characteristics of the geometric figure you were given?

· What are the characteristics of the diagonals?

· How is slope used to describe the placement of lines?
	· Based on the feedback you receive in sharing your proof, how would you strengthen your proof?


	· How can you prove that this transformation preserves the shape of the figure?


	Learning Plan

	Learning Plan Introduction:  Include a brief summary of how Focus, Coherence, and Rigor (Conceptual Understanding, Procedural Skill and Fluency, and Application) are addressed within the learning activities.
· The focus of the lesson is standard HS.G-GPE.4 with supporting standards HS.G-GPE.5 and HS.G-CO.11
· Students are developing what they learned about slopes and lines in 8th grade along with the characteristics of quadrilaterals that they learned in prior grades.
· Students are working within two different domains in regards to congruence and geometric properties with equations.
· Students will apply strategies to algebraically prove geometric theorems to a new situation.
Materials Needed:

Technology Tips:

· Graph paper
· Index card with quadrilateral pictures and names on one side (enough for one for each student)
· Optional: Use geometric software to support student calculation of slope/distance
Possible Misconceptions
Suggestions
· There is only one way to approach a proof
· The critiquing arguments of others allows for students to be exposed to and accept multiple strategies
Academic Vocabulary:  General Academic Vocabulary, Content-Specific Vocabulary (e.g. absolute value, inequality, equation),  Meta-language occurring in processes or expressions (e.g. estimate a value, factor a number,  round to the nearest hundredth), and Symbols (e.g. symbols used in mathematical expressions, graphics such as those used in geometry for line (↔), providing verbal expressions for numerical expressions, such as “3x + 6” means “six more than three times a number.”)
General

· Viable argument
· Critique

· Characteristics

Content

· Slope

· Distance (formula)

· Algebra

· Geometry

· Proof

· Parallelogram

· Quadrilateral

· Diagonals

· Coordinate plane

· Coordinates

· Perpendicular (symbol, too)

· Parallel (symbol, too)

· Bisecting

· Transversals

· Square

· Rectangle

· X & y axes

· rhombus

· kite

· trapezoid

· isosceles

· right angle (symbol, too)

· transformations

· translations

· symbols for tick marks on geometric figures
Teaching and Learning Activities

(How will students be engaged in understanding the lesson outcome?  How will the task/activity develop student sense-making and reasoning?  How will the task require student conjectures and communication?)
Activity /Task
What will the teacher be doing?

What will the students be doing? 
How will students be actively engaged in each part of the lesson?
Beginning-of-Class Routines
How does this routine connect to students’ prior knowledge?

Actions
Check for understanding
Tapping into prior Knowledge:  (Background) TSW determine the slope of a line on a graph and find the distance between two points 

Present a line on a graph with the points.  Ask students to find the slope of a line and the distance between these two points on the line?    (4,5) (2,1)
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Find someone in the room that solved for the slope a different way but got the same answer. If answer is incorrect, find the mistake and share with another the proper solution. 

Individually, use background knowledge to solve for the slope of a line and finding the distance.  

TSW list characteristics of geometric figures or lines (Characteristics any include perpendicular, parallel, bisecting, transversals…) MP3, MP6
Distribute index cards to students. Each pair will have the same shape- but they will each have a card. Give ‘square’ cards to everybody, then distribute remaining figure cards randomly (except rectangle which is the teacher example)
Students will find matching shapes with other pairs of students and compare characteristics, write an additional characteristics on the back of the card based on conversation with other pairs of students.  Students need to use academic vocabulary to describe the characteristics of their shape. MP 3
TSW list all the characteristics of their stated figure that they can in pairs. 

Action/Activity: Think/Write/Pair/Share 

· Individually, the student will write/label the characteristics of the figure on the back of their card
· Students will share with their partner and update the characteristics/labels of their figures

· Students will find matching shapes with other pairs of students and write/label any additional characteristics on their card
TTW model a simple geometric proof of a rectangle given coordinates on a coordinate plane. 

Example Link 1, Link 2
TSW provide characteristics of a square

UDL strategy

* Use technology 

*Squares or rectangles should be given to those students that may need extra support in completing the activity

Directing students with the card “square” to provide the characteristics on their card based on group discussion,  TTW write characteristics on the board

Look for:

All sides equal length

All angles 90 degrees (form perpendicular lines)

Opposite sides are parallel

Students that completed the square will present the characteristics from the square card. Other students will critique or add to the list of characteristics. 

TSW identify the first step in proving the quadrilateral on a grid is a square

Provide four coordinates creating a square to the class, the square will not run parallel with the x and y axes. 

Teacher will pose the question:  How will you prove that this is a square?  (Leave this open-ended to create different pathways of problem-solving)

1. The teacher will discuss with students that order can be different, but let’s look at side lengths first

2. Think Pair, Share - students will discuss how to determine side lengths are the same (distance formula), use volunteers/non-volunteers to share out

After plotting the points on a coordinate plane, the students will determine how to determine if the side lengths are congruent

TSW prove sides of a square on a coordinate plane are identical using the distance formula

Provide instructions to determine side lengths of the quadrilateral 

Share with partners the side lengths determined from distance formula, teacher needs to walk around checking accuracy of individuals (MP6)
Calculate the distance of all four sides 

TSW determine the next step in proving the quadrilateral is a square

Provide guiding questions to get students to determine that all adjacent sides are perpendicular

Student discussion, sharing out

Looking at the characteristics, the students will discuss what is the next step to prove it  is a square

TSW determine if all angles in the square are perpendicular (MP6)
Provide guiding questions to class to discuss how to determine if each angle is 90 degrees

Look at student papers, listen to discussions

In pairs, use appropriate way to determine slope of all four lines and prove the lines are perpendicular (product = -1)

TSW determine what else is necessary to prove the figure is a square (MP1, MP6)
Provide guiding questions on what information the students already have to complete proving the figure is a square

Discussions in pairs, non-volunteer sharing

Referring back to the characteristics, determine that determining opposite sides are parallel using slope

TSW prove that each set of opposite sides are parallel

Look at student papers, listen to discussions

Using previously determined slopes, determine opposite sides are parallel in pairs

Review the process, calculations and model writing the proof based on the previous student responses. 

Exemplar proof 

TSW graph given points on coordinate grid and determine the exact figure based on a proof of characteristics of the shape (MP5, MP6)
UDL 
*Carefully selecting coordinates that fall in all four quadrants would provide for students needing challenges*

Provide pairs of students’ coordinates that match their geometric figure on the original index card.  
Observe pairs of students as they create the figures and determine the shape formed.  
Working in pairs and using the characteristics of geometric shapes, determine the figure created by coordinates and prove it.  
TSW discuss their proof with another group and critique the other group’s reasoning (MP3, MP6)
Match pairs of students appropriately and provide directions. Students will use the self-assessment to evaluate the other proofs.  
Listen to group conversations

Share the proof with at least another group and the listeners will critique the proof and make suggestions if errors or incompleteness is evident

TSW write a response to the following prompt:

Based on the feedback you received in sharing your proof, how would you prove that a set of coordinates is a specific quadrilateral?

What algebra is necessary to prove the characteristics of the geometric figure you were given?

Provide directions

Journal writing

Students indicate the need to algebraically prove distance, parallel, and perpendicular for any 4 pairs of coordinates and why
Enrichment: Proving the figures using their diagonals, and/or transversals
SCORING:

10pts-addresses all three with valid support for all three
8: addresses at least two with valid support for both
6: addresses all three with weak or no support
4: addresses at least two with weak support
0 or 2: no to little attempt made
Write in journal

Connections - TTW give the students a paragraph that introduces transformation (dilations, rotations, translations, reflections)
Facilitating
TSW read the paragraph and determine how to prove a transformed figure is still similar or congruent
Closure:  (How will student questions and reflections be elicited in the summary of the lesson?)
TSW do 3-2-1 activity where they will be listing 3 things they know, 2 things they have questions about, and 1 thing about how they could apply this knowledge to a real world application.


Note-cards 
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Rhombus
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Square
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Parallelogram
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Rectangle 
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Kite
	Trapezoid
	Isosceles Trapezoid
	Right Trapezoid

	Rhombus
	Square


	Parallelogram
	Rectangle 

	Kite
	Trapezoid
	Isosceles Trapezoid
	Right Trapezoid


Square

[image: image2]

   

(2, 4)  (5, 8)  (9, 5)  (6,1)


Rectangle
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(0,3)  (3,0)  (1, -2)  (-2, 1)


Trapezoid
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(4,1)  (5,5)  (6, 6)  (8, 5)
Right Trapezoid
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 (-1,2) (3,2) (-1,-1) (7, -1)


Isosceles Trapezoid


[image: image6]
(-2, 4)  (4,3)  (9,-4)  (-9,-1)


Kite
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(4, 4)  (2, 3)  (3, 2)  (-1, -1)

Rhombus
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(1, 9)   (3,3)  (1,-3)  (-1,3)


Parallelogram


[image: image9]
(-3,1)   (4, -3)   (4, -5)   (3, -3)
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