Lesson Title: Quadratic Functions 

Unit Title: Polynomial and Rational Functions 
Teacher Candidate: Heriberto Tereza  
Subject, Grade Level, and Date: Pre-calculus, High School, Tue, Nov 8 2016.
Placement of Lesson in Sequence and Lesson Rationale
This is a pre-calculus class and from the beginning of the year until now, they have been working on graphing equations of lines and solving them algebraically and graphically. This next lesson will built on their prior knowledge of first degree polynomials and challenge them to do the same things with a second degree polynomial otherwise known as quadratic functions.
Central Focus and Purpose
The central focus for this learning segment is to learn about quadratic functions, how we can graph them as well as being able to write them in standard form. The purpose, is to provide the mathematical tools and strengthen the student’s math skills to further their success not only in the math field but also in any other field, they chose to pursue. The common core standard used to meet this central focus is ccss.math.content.HSF-IF.C.7, which is to analyze functions using different representations, graph functions symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases. Factor quadratic expression to reveals the zeros of the function it defines. This will take two days to complete. Learning targets for the lessons will be: 

Day (1): I know about quadratic functions and I can graph those using shifts.

I know how to find the vertex. 

Day (2): I know how to use the graph to identify the vertex, intercepts and write an equation in standard form given vertex and point on graph
CCSS.MATH Content and Practice Standards 
The common core standard used to meet this central focus is ccss.math.content.HSF-IF.C.7, which is to analyze functions using different representations, graph functions symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases
Prior Content Knowledge and Pre-Assessment
Students have been working with linear functions meaning first degree polynomial functions and also learned how to graph those. They have also learned how to find the vertex of a quadratic function by using a formula. 
Learning Target(s) and Plan for Clarifying Intending Learning
I will know about quadratic functions.
I will be able to find the vertex and intercepts by using a graph.

I will be able to write an equation in vertex form when given the vertex and a point on the parabola. 

	Strategy for using assessments to guide student learning

	The two main strategies I used during my lesson, was to ask open ended questions at random throughout the lecture and have the students answer them. The second, was to have them work in groups. I also, let the students work out the algebra in some sample problems from the lecture and check their answers with their classmates therefore while I walked around the classroom to ensure they are using the right procedures.   


	Success Criteria (criteria for interpreting student success of the learning target)
	Plan for providing feedback and students’ monitoring of their own learning

	1. Entry task is completed (5 points total)

2. Group participation (5 points total)

a. Actively engaged (5 points)

b. Passive engagement (3 points)

c. No engagement (0 points)

-Students will be evaluated based on the participation rubric (see attachment). Students will also have a firm understanding of what is expected based on classroom rules that follow with the rubric.

-Teacher will be monitoring discussions to ensure the students stay on task and providing immediate feedback to the students.

3. Assignment (15 points total)

a. ≥80% (15 points)

b. 80%<70% (10 points)

c. ≤70% (revisit key points)

i. Will correct mistakes for points back

-Assignment will be graded the next day. The teacher will lead a class discussion on the assignment and go over the answers. The students will be asked to participate in the discussion and will be asked to explain their answers to the rest of the class. Students will know their grade before leaving class after lecture day and will be required to make corrections if they missed more than 3 problems. All students are allowed to make corrections if they want to get full points but are not required to so. See the above distribution of points. Each problem on the Assignment is worth two points and one point will be given for participation, equaling total of 15 points.   
4. Class discussion on key concepts (5 points total) –see point distribution for participation

-See attached participation rubric for feedback and point distribution. Students have an understanding of what is expected in the classroom.


	Class discussion will occur after entry task and will be individually graded so students can provide self-assessment. I will be walking through the classroom and monitoring the students’ progress and provide immediate feedback if the students seem to be off task. Students will know based on classroom standards of what is expected for their level of engagement during the lesson and will be given points according to those standards (see attached participation rubric). I will try to provide feedback throughout the lesson as well as peer and self-assessment. A peer will grade the assignment and all students will take note of their mistakes. I will be providing the answers to the class on the board and walk through all the steps for each problem so every student is able to see the correct steps. After the class discussion I will determine if the class met the target or if a quick review is needed.


	Academic Language Demands

	Language Function
	Vocabulary & Symbols
	Secondary Language Demand

	· (Students will be able to discuss what quadratic functions are and how they can be given in either standard or vertex form and explain why each form helps with different goals such as graphing or finding intercepts.
· Explain what a parabola is.)


	· (Identify standard form.
· Identify vertex form.
· Identify the vertex.
· Parabola.)


	Mathematical Precision:

Syntax: 
Identify the (h,k) from vertex form.

Identify the a, b, c from standard form. 

Discourse: 
Discuss how we can turn a quadratic function from standard to vertex form.

How to complete the square.

How to use the formula –b/(2a) to find vertex.



	Language Support (instructional and assessment strategies)

	Language Instruction 
	Guided Practice 
	Independent Practice 

	Throughout the lecture, I will use proper vocabulary and definitions related to quadratic functions so students can then understand what is asked when given the assignment. Example, proper use of the word parabola in the lecture and a sample problem to go along with. 
	Sample problems from the lecture.
End of lecture group activity. 

Finding vertex and intercepts in graphing calculator.
	The independent practice will happen towards the end of class after lecture and group activity.
They will also get it at home when they finish their assignment. 


Differentiation, Cultural Responsiveness, and Accommodation for Individual Differences
To accommodate for the difference in mathematical abilities students, will work in small groups. The students will be individually assessed from the Assignment and the participation in discussions. The lesson plan will follow the rule of four so that students are able to grasp all concepts to correctly graph, find vertex, and intercepts of second degree polynomial functions and not just following a procedure. If students missed class, they will be partnered with peers that have been present and are willing to assist their peer (again small groups). I will also provide extra support to those students to ensure they do not get further behind. Having constant support from me will provide the students who are uncomfortable with group work the ability to work alone. Points will not be deducted for these students as long as they are making an effort to understand the material. No student will be required to work in a group if it makes them uncomfortable but will be encouraged throughout the year to try and work with a partner so that they can get the support they need.
Materials – Instructional and Technological Needs (attach worksheets used)
White board

Overhead Projector 

Expo markers

Assignment for all students (see attachment)

Notebook paper for warm up task and notes

Pencil with erasers

Graphing calculator

Most important bring your brain
	Instructional Plan (detailed explanation for thing the lesson)

	Pacing
	Teacher Activities
	Student Activities

	5 min
	Warm up problem 
	Solve problem/ discuss with peers

	20 min
	Lecture 
	Take notes/do some algebra / discuss with peers

	10 min
	Group activity
	Use graphing calc./ interact with peers for answers


