	Background Information

	Content/Grade Level

	Algebra 1

	Unit

	Unit 4: Expressions and Equations

	Essential Questions/Enduring Understandings Addressed in the Lesson

	Enduring Understandings
· Relationships between quantities can be represented symbolically, numerically, graphically and verbally in the exploration of real world situations.

· Multiple representations may be used to model a given real world relationship.

· Rules of arithmetic and algebra can be used together with notions of equivalence to transform equations and inequalities. 
· Reasoning with expressions, equations and inequalities provides the means to take a complex situation rearrange it into a more usable format and determine the value for unknown quantities.

Essential Questions
· What characteristics of problems would determine how to model the situation and develop a problem solving strategy?
· When is it advantageous to represent relationships between quantities symbolically? Numerically? Graphically?

· Why is it necessary to follow set rules/procedures/properties when manipulating numeric or algebraic expressions?
· How can the structure of expressions, equations, or inequalities be used to determine a solution strategy?


	Standards Addressed in This Lesson

	
A.SSE.2 
	Use the structure of an expression to identify ways to rewrite it.

A.SSE.3 
Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression. 

a. Factor a quadratic expression to reveal the zeros of the function it defines. 

b. Complete the square in a quadratic expression to reveal the maximum or minimum value of the function it defines. 


	Lesson Topic

	Students explore equivalent forms of quadratic expressions/equations and reason to determine the appropriate uses of each form.


	Relevance/Connections

	How does this lesson connect to prior learning/future learning and/or other content areas?
This lesson explores moving between equivalent


	Student Outcomes 

	The student will:
· 
· 
.

	Summative Assessment
(Assessment of Learning) 

	How will this “Student Outcome” be assessed on a Summative Assessment?

What evidence of student learning would a student be expected to produce to demonstrate attainment of this outcome?
 

	Prior Knowledge Needed to Support This Learning

	

	Method for determining student readiness for the lesson

	How will evidence of student prior knowledge be determined?


What will be done for students who are not ready for the lesson?







	Learning Experience

	How will this experience help students to develop proficiency with one or more of the Standards for Mathematical Practice?
 
Which practice(s) does this experience address?
	Component
	Details

	
	Warm Up/Drill

	Materials Needed
· Warm-up Cards (on card stock)
Preparation
· Copy and cut out warm-up cards 
Implementation
· Students will complete the warm-up by graphing the equation on their card. The expectation is that students will be able to use graphing calculators to assist in determining the graph. 
· Students should label the vertex and x-intercept on each graph.
· The cards are arranged in sets of three so that the students group themselves using the cards. Once every student has completed their graph, students should circulate to find the other two students with the identical graphs. 
· 


	
	Motivation
	Materials Needed

Implementation 



	
	Activity 1 



	Materials Needed

Preparation

Implementation
· Steps to follow to facilitate the activity
· Key Questions 
· Formative Assessment 
· Summary 

UDL Connections 

Students work in groups of three to compare the three equations using the group capture sheet. 

Teachers may choose to have students share their conjectures and justifications in multiple ways:
· Gallery walk – advantage of having materials remain for future discussion and connection
· Group share
· 

Address the question of if it is possible to move from one form to another?

What if you are given an equation in one form and you would prefer it in another form, what do you do?

Next steps (still in lesson) – by student choice:
· First “level” – students should either know this conversion or be ready to learn it, as they represent polynomial operations 
· Standard form to factored form
· Factored form to standard form
· Vertex form to standard form 
· Vertex form to factored form [note: one way to move from vertex form to factored form would be to go ‘through’ the standard form]
· Second “level” – these involve more complex manipulation and may need additional teacher support – add suggested scaffolding examples
· Standard form to vertex form (completing the square)
· Factored form to vertex form
This is an opportunity to determine what students already know in the converting process. For example, some students may already have experience in multiplying binomials, so differentiate the lesson to meet student needs. The goal will be to ensure that students can convert flexibly between each of the forms and understand the reason to do so.

What do we do with (maybe as hanging questions that are addressed later or become extension/independent research): 
Prime polynomials – complex roots – 

Maybe capture sheet includes addressing ‘special cases’ – capture sheet becomes a tool of reference 

Closure and assessment

A model lesson in Unit 5 will be to take these conversions into a real world context through a functional lens


	
	
	

	
	Activity 2
	

	
	
	

	
	Closure
How will evidence of student attainment of the lesson outcomes be determined?
	










	Supporting Information

	
	Details

	Interventions/Enrichments
· Special Education/Struggling Learners
· ELL
· Gifted and Talented

	

	Materials
	

	Technology

	

	Resources
(must be available to all stakeholders)
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Answer Guide and Justifications


	


	


	




	The equations above provide vertex and x-intercepts that are all integers

	


	


	



	The equations above provide x-intercepts that are all integers and a vertex composed of rational numbers

	


	


	



	The equations above provide vertex and x-intercepts that include non-integral rational numbers

	


	


	



	The equations above provide vertex and x-intercepts that are all integers

	


	


	




	The equations above provide x-intercepts that are all integers and a vertex composed of rational numbers

	


	


	




	The equations above provide vertex and x-intercepts that include non-integral rational numbers

	


	


	



	The equations above provide vertex and x-intercepts that are all integers




	
Answer Guide and Justifications


	


	


	



	The equations above provide x-intercepts that are all integers and a vertex composed of rational numbers

	


	


	



	The equations above provide vertex and x-intercepts that include non-integral rational numbers

	


	


	



	The equations above provide vertex and x-intercepts that are all integers

	


	


	


	The equations above have one x-intercept, which is the vertex

	


	


	



	The equations above have one x-intercept, which is the vertex













	
Group Capture Sheet


	Equation
	

	
	

	Name for the type of equation
	


	
	

	Vertex
	

	
	

	Maximum or Minimum?
	
	
	

	Concave up or concave down?
	
	
	

	x-intercept(s)
	

	
	

	y-intercept
	

	
	



Make a conjecture about the benefit(s) of each type of equation? Why do you think this?

What do you notice about these equations and the characteristics you have identified?

What do you wonder about these equations?
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