Lesson Title: Real-life Parabolas
Unit Title: Quadratics
Teacher Candidate: Cole Walters
Subject, Grade Level, and Date: Algebra 1 or 2
Placement of Lesson in Sequence and Lesson Rationale
This lesson is placed towards the end of the Quadratics unit right before the final assessment because it requires students to have mastery over the basic knowledge, concepts, and reasoning related to quadratic functions. If students did not learn one of the concepts earlier in the unit then this lesson will help them identify what they did not learn so that they can learn it before the final assessment. Also, this lesson revolves around an interactive activity which will help students relax and relieve stress before their exam. 
Central Focus and Purpose
The central focus of this lesson is to solidify the concepts previously taught about quadratics. In this lesson students will perform real-life applications of quadratic functions, document them, model them through graphical representation, and lastly perform arithmetic operations to derive the functions that are being modeled by the application they performed. The purpose of having this lesson is to make sure students can graph, derive and perform arithmetic operations with quadratics. If students are lacking in one of those areas they will quickly identify what they don’t know and learn it now before being assessed on their final exam for quadratics. 
CCSS.MATH Content and Practice Standards 
Seeing Structure in Expressions A-SSE: Interpret the structure of expressions 

1. Interpret expressions that represent a quantity in terms of its context.
a. Interpret parts of an expression, such as terms, factors, and coefficients
Creating Equations A-CED: Create equations that describe numbers or relationships 
1. Create equations and inequalities in one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and simple rational and exponential functions.
2. Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.

Reasoning with Equations and Inequalities A-REI: Understand solving equations as a process of reasoning and explain the reasoning 

1. Explain each step in solving a simple equation as following from the equality of numbers asserted at the previous step, starting from the assumption that the original equation has a solution. Construct a viable argument to justify a solution method.

Interpreting Functions F-IF: Understand the concept of a function and use function notation 

1. Understand that a function from one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one element of the range. If f is a function and x is an element of its domain, then f(x) denotes the output of f corresponding to the input x. The graph of f is the graph of the equation y = f(x).
Interpreting Functions F-IF: Interpret functions that arise in applications in terms of the context
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.
5. Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. For example, if the function h(n) gives the number of person-hours it takes to assemble n engines in a factory, then the positive integers would be an appropriate domain for the function.
Interpreting Functions F-IF: Analyze functions using different representations 
7. Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases.
a. Graph linear and quadratic functions and show intercepts, maxima, and minima.
Building Functions F-BF: Build a function that models a relationship between two quantities 
1. Write a function that describes a relationship between two quantities.
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.

Prior Content Knowledge and Pre-Assessment
The prior content knowledge students will need to perform well in this lesson are as follows: students will need to know how to perform arithmetic operations on polynomials, students will need to be able to gather data and construct models of that data, students will need to know how to derive a quadratic function given data that models a parabola, students will need to know what vertex-form is and students will need to know how to document their work using technology and other media.
Learning Target(s) and Plan for Clarifying Intending Learning
Students will be able to document and gather data from real-world applications and use it to create a model.
Students will be able to derive a quadratic function from a model of a parabola.

Students will be able to explain how they derived a function from a model.

Students will be able to explain why their model represents the data they collected.

To clarify these learning targets for students I will put them on the whiteboard and discus with the students how and when they will meet them while doing the main activity.  

	Strategy for using assessments to guide student learning

	The strategy for assessment for this lesson is purely formative. I want students to have a day to relax but at the same time solidify their understanding of quadratics. Students will share their data and models and how they derived graphical representation and their functions. While students are working towards that goal I will be going from group to group helping students make sure they know the concepts being used and letting them know how each step of the activity is related to their future assessment. I will let students know on the spot if they should work on or study up on any specific concepts before their final exam on quadratics.


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

	This lesson will not have a rubric and instead just a participation grade. I do not want students to stress about doing well on the main activity. How I will assess student success is by how well they communicate with their peers, how engaged they are in the activity and mastering the concepts, and whether or not they are self-reflecting on what they know how to do and what they don’t know how to do to make sure they can learn what they don’t before the exam. 

	I will be providing formative feedback as I go from group to group and students will be provided a resource for monitoring their own learning through the video that one of the group members will be recording of their process throughout completing the activity. 


	Academic Language Demands

	Language Function
	Vocabulary & Symbols
	Secondary Language Demand

	· Students will need to be able to use the correct mathematical language and syntax when explain how they created their model and derived their function. 

	· Quadratic function, parabola, vertex-form, model, quantify, data, graphical representation, derive.

	Mathematical Precision: 
Students will need to show mathematical precision when gathering their data because the application should be represented by a model of a parabola and if they measure or mess up in graphing their model will not be a parabola and then they will not be able to derive a quadratic function.
Syntax: 
This lesson requires that the function derived be in vertex-form so students will need to use correct syntax when deriving their function.
Discourse: 
Students will present their reasoning for how they modeled the data the collected and how they derived their function; hence, students will need to be able to communicate their thinking and logic using correct mathematical language.


	Language Support (instructional and assessment strategies)

	Language Instruction 
	Guided Practice 
	Independent Practice 

	??????????
	???????????
	????????????



Differentiation, Cultural Responsiveness, and Accommodation for Individual Differences
The main activity for this lesson puts students into groups of 4 where each will have a specific job. This will enable students to provide their personal assets to their group members. Also, this will encourage discourse amongst students which will help lower any cultural walls that may be between the students. Lastly, the 4 specific jobs very in difficulty and some involve mathematical reasoning while others involve just being engaged and participating. This means that every student can participate and be helpful to their group. Students who are confident with their mastery over the prior content can be in charge of modeling while the student who is the least confident can stand back and document the group’s process while watching and learning how the confident student would work through the problem thus learning the concepts and procedures in a new way.
Materials – Instructional and Technological Needs (attach worksheets used)
The materials required for this lesson are 3 different sized bouncy balls per groups, a stop-watch per group, and a video camera per group. 
	Instructional Plan (detailed explanation for thing the lesson)

	Pacing
	Teacher Activities
	Student Activities

	4-5 minutes
	Explain the learning targets, how the students will meet them, the instructions for the activity and the materials the students will need.
	Listen and take notes on the instructions (I will be around to answer questions about instruction if they do not jot down notes).

	35-40 minutes
	Walk from group to group and provide formative assessment and answer questions while making sure each group member is engaged. 
	Instructions: Each group will need 3 different sized bouncy balls, a stop-watch, and a video camera. Once you have all spread out and a group member has the camera on and ready to record one student will pick a bouncy ball to drop while one student times how long it takes between the first bounce and the second while another students estimates how high the ball bounce between the first and second bounce (ask for further instruction if confused). Do this for each bouncy ball and collect the data and use I to create a model. Once you have 3 models derive a function for each model and be prepared to share your work with the class. 
Students will get into groups of 4 and begin the activity. Each group member will have a specific job: 1) record the group collecting data, modeling the data, and deriving a function for the models, 2) create a model from the data collected, 3) derive a function from each model, and 4) communicate the group’s work to the class.

	5-10 minutes
	Listen and provide feedback.
	The designated sharer from each group shares with the class their group’s work.


