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Glossary 

	Topic 2
	Quadratic Functions and Equations

	Big Idea
What enduring understandings are essential for application to new situations within or beyond this content?
	[bookmark: _GoBack]Students will extend previous understanding of quadratic functions.  Students will identify different forms of quadratic functions and their key features. Students will explore complex numbers and solve problems with complex numbers.  Students will learn different methods for solving quadratic equations. 

	Essential Question(s) 
What questions will provoke and sustain student engagement while focusing learning?
	How do you use quadratic functions to model situations and solve problems? 

	Enduring Standard(s)
Which standards provide endurance beyond the course, leverage across multiple disciplines, and readiness for the next level?
	Enduring Understandings 
All quadratic functions are transformations of the parent function f(x) = . The vertex from of the quadratic function highlights the key features of the function’s graph and shows how the graph of the parent function can be transformed. 
Standards for Mathematical Practice 
1. Make sense of problems and persevere in solving them
2. Reason abstractly and quantitatively
3. Construct viable arguments and critique the reasoning of others
4. Model with mathematics
5. Use appropriate tools strategically
6. Attend to precision
7. Look for and make use of structure
8. Look for and express regularity in repeated reasoning


	Supporting Standard(s)
Which related standards will be incorporated to support and enhance the enduring standards?  
	Standards for Mathematical Content 
HAS.CED.A.2 Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.
HSF.IF.B.4 For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the relationship. Key features include: intercepts; intervals where the function is increasing, decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity. *
HSF.BF.B.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of k (both positive and negative); find the value of k given the graphs. Experiment with cases and illustrate an explanation of the effects on the graph using technology.
HAS.REI.B.4 Solve quadratic equations in one variable.
HSA.REI.B.4.a Use the method of completing the square to transform any quadratic equation in x into an equation of the form (x - p)2 = q that has the same solutions. Derive the quadratic formula from this form.
HSA.REI.B.4.b Solve quadratic equations by inspection (e.g., for  = 49), taking square roots, completing the square, the quadratic formula and factoring, as appropriate to the initial form of the equation. Recognize when the quadratic formula gives complex solutions and write them as a ± bi for real numbers a and b.
HSA.REI.C.7 Solve a simple system consisting of a linear equation and a quadratic equation in two variables algebraically and graphically. For example, find the points of intersection between the line y = -3x and the circle x2 + y2 = 3.
HSN.CN.A.1 Know there is a complex number i such that i2 = -1, and every complex number has the form a + bi with a and b real.
HSN.CN.A.2 Use the relation i2 = -1 and the commutative, associative, and distributive properties to add, subtract, and multiply complex numbers.
HSN.CN.A.3 (+) Find the conjugate of a complex number; use conjugates to find moduli and quotients of complex numbers.
HSN.CN.C.7 Solve quadratic equations with real coefficients that have complex solutions.
HSA.REI.D.11 Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, e.g., using technology to graph the functions, make tables of values, or find successive approximations. Include cases where f(x) and/or g(x) are linear and absolute value functions. *


	Instructional Outcomes
What must students learn by the end of the unit?
	I can…
· Create and graph quadratic functions in vertex form by identifying and interpreting the key features. 
· Rewrite quadratic functions in vertex form using the standard form. 
· Interpret key features of the graph of a quadratic function.
· Rewrite quadratic functions in standard form.
· Rewrite quadratic functions in factored form.
· Identify key features of quadratic equations.


	Performance Expectations
What must students be able to do by the end of the unit to demonstrate their mastery of the instructional outcomes?
	Students who demonstrate understanding can…
· Create quadratic functions in vertex form to represent relationships between variables as shown in their graphs. 
· Write quadratic equations in vertex, standard, and factored forms.  
· Use different forms of quadratic equations to identify key features and find the zeros of quadratic functions.
· Solve quadratic equations using factoring, completing the square, and the Quadratic Formula. 


	Essential Vocabulary
What vocabulary must students know to understand and communicate effectively about this content?  
	Essential Vocabulary

Vertex
Parabola
Quadratic function
Vertex form of a quadratic function
Standard form of a quadratic function
Zero of a function
Zero product property
Perfect square trinomial
Completing the square
Radicand
Discriminant
Quadratic Formula
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	Subject and Grade Level
	Algebra 2 Unit 2

	Unit Title
	Quadratic Functions and Equations

	Summative Assessment of Learning
In what way will students meet the performance expectations to demonstrate mastery of the standards? 
	

	Instructional Outcomes
How will the instructional outcomes be sequenced into a scaffolded progression of learning? 
	Learning Activities
What well-designed progression of learning tasks will intellectually engage students 
in challenging content?
	Formal Formative Assessments
What is the evidence to show students have learned the lesson objective and are progressing toward mastery of the instructional outcomes?

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Integration Standards
What standards from other disciplines will enrich the learning experiences for the students?
	

	Resources  
What resources will be utilized to enhance student learning?
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[bookmark: EnduringStandards]Enduring Standards
Enduring Standards are a priority set of essential standards and expectations that are critical for student success.  They are a small subset of standards that represent the most important concepts, content, and skills of the curriculum.  Enduring standards, also known as Power Standards or Essential Standards, meet three criteria:
1. ENDURANCE – Does it provide students with knowledge and skills that last beyond a single test date and have life-long value?
2. LEVERAGE – Does it provide knowledge and skills that are of value in multiple disciplines?
3. READINESS – Does it provide students with essential knowledge and skills that are necessary for their success in the next grade level?
Enduring standards are explicitly taught and intentionally assessed through summative measures.  Student mastery of the enduring standards is the primary focus of instruction, providing a guaranteed and viable curriculum that allows for equal access to opportunity for learning for all students.  

Sources:
Focus 
Reeves and Ainsworth

[bookmark: FormativeAssessment]Formative Assessment for Learning
Formative Assessment, also referred to as “assessment for learning,” is a process through which teachers and students gather evidence for the purpose of making instructional adjustments to improve learning.  It is on-going and occurs throughout the lessons and unit.  Sometimes it is referred to as a check for understanding.  Formative assessment can be either informal or formal.  In the classroom, we assess the group informally through intangible means such as questioning, dialogue, observation, or other anecdotal evidence.  Formal formative assessments typically require tangible evidence of learning from each individual, such as quizzes, exit slips, performance tasks, or a product of some sort.  It is important to remember that it is not the instrument that is formative; it is the use of the information gathered, by whatever means, to adjust teaching and learning, that merits the formative label.  Formative assessment, therefore, is essentially feedback, both to the teacher and to the student about present understanding and skill development in order to determine the way forward.  There should be a direct and aligned connection between lesson objectives, lesson activities, and the formative assessment measures used to gauge learning progress.  

Sources:
Danielson’s KY Framework for Teaching, 2011
Domain 1, Component F:  Designing Student Assessments

Classroom Assessment for Student Learning (CASL)

Results Now

Inside the Black Box

[bookmark: InstructionalOutcomes]Instructional Outcomes
Instructional Outcomes are clear statements of intended learning that lead to the development of sound formative and summative assessments.  They describe what students are expected to learn after successfully completing a lesson(s) or learning experience.  Instructional outcomes reflect important learning and are written in terms of what students will learn rather than do.  Outcomes are congruent to the big ideas and enduring standards of the discipline and represent a range of knowledge, including factual, conceptual, reasoning, social, management, communication, and dispositions.  

NOTE:  The terms “Learning Targets” and “Instructional Outcomes” are synonymous and are used interchangeably in PGES support materials created by the Kentucky Department of Education.  
Sources:
Danielson’s KY Framework for Teaching, 2011
Domain 1, Component C:  Setting Instructional Outcomes

Classroom Assessment for Student Learning (CASL)
	
[bookmark: LearningActivities]Learning Activities
Learning Activities refer to the series of thoughtfully constructed and cognitively engaging learning tasks.  Learning activities should incorporate the use of appropriate resources and materials, high-yield instructional strategies, and consistent structures including opportunities for literacy development, differentiation, modeling, practice time, and constructive feedback. Learning activities are punctuated by informal formative assessment measures throughout the lesson to see how well students are progressing in their learning.  Learning activities should be directly aligned to the lesson objective with a broader focus on eventual mastery of the related instructional outcome.

Sources:
Danielson’s KY Framework for Teaching, 2011
Domain 1, Component E:  Communicating with Students
Marzano’s Classroom Instruction that Works
Results Now

[bookmark: LessonObjectives]Lesson Objectives
Lesson Objectives are specific, measurable statements that define the instructional purpose of the lesson.  They assert in clear, kid-friendly language exactly what the student will be learning during that particular lesson.  Lesson objectives are created by breaking down the instructional outcomes into a logical and sequential progression of learning goals.  Each objective builds on the previous one, scaffolding the progression of learning until alignment with the instructional outcomes and, eventually, congruency with the standard is reached.  Mastery of the lesson objectives are assessed through formative measures. 

Sources:
Danielson’s KY Framework for Teaching, 2011
Domain 1, Component E:  Designing Coherent Instruction
Domain 3, Component A:  Communicating with Students
Results Now

[bookmark: Resources]
[bookmark: PerformanceExpectations]Performance Expectations
Performance Expectations are measurable criteria that describe what proficiency looks like when the instructional outcomes are reached.  These criteria define the minimum expectations for rigor at that point in the learning progression and should require application of the knowledge at higher cognitive levels.  The performance expectations provide an outline for the development of summative assessments of learning, including appropriate product-, project-, or performance-based options.


Sources:
Danielson’s KY Framework for Teaching, 2011
Domain 1, Component F:  Designing Student Assessments
NGSS


Resources
Resources are the key materials utilized by teachers.  Resources fall into several different categories:  those used in the classroom by students, those available beyond the classroom walls to enhance student learning, those for teachers to further their own professional knowledge and skill, and those that can provide non-instructional assistance to students.  Resources include such things as books and other print material, technology, community and professional organizations, and people.  Resources for lessons should be selected to enhance the lesson activities and engage the students.  

Sources:
Danielson’s KY Framework for Teaching, 2011
Domain 1, Component D:  Demonstrating Knowledge of Resources


[bookmark: SummativeAssessment]Summative Assessment of Learning
Summative Assessment, also referred to as “assessment of learning,” is a formal means for determining how much a student has learned, and to what level, at the end of a unit or course.  Summative assessments are typically used for the purposes of monitoring accountability and assigning grades or performance levels.  These assessments can and should take on a variety of formats, from traditional paper/pencil assessments to projects to performance tasks.  Summative assessments are designed to measure mastery of instructional outcomes and should be congruent with enduring standards.  

Sources:
Danielson’s KY Framework for Teaching, 2011
Domain 1, Component F:  Designing Student Assessments
Classroom Assessment for Student Learning (CASL)


[bookmark: SupportingStandards]Supporting Standards
Supporting Standards are Kentucky Core Academic Standards that have not been identified as Enduring Standards.  They are important because they provide foundational support, scaffolding, and enhancement for the Enduring Standards and may come from a variety of disciplines.  In some instances, students cannot demonstrate mastery of an Instructional Outcome or Enduring Standard without incorporating their knowledge of a Supporting Standard(s).  Supporting standards are typically more heavily assessed through formative measures, but can also be included in summative assessment measures.  
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