Lesson Title: Racing Through Equations
Unit Title: Linear and Quadratic Modeling
Teacher Candidate: Alex Robinson
Subject, Grade Level, and Date: Algebra 1, Freshman, and 2/5/2015
Placement of Lesson in Sequence

This is a freshman Algebra 1 class during the middle of the year.  We have just reviewed linear equations and how to solve systems of equations.  This modeling activity will be a fun, interactive lesson that will help reinforce linear equations using technology.  This activity will also serve as a creative way to introduce students to quadratic functions.
Central Focus and Essential Questions

Students will be given a problem that focuses upon two children racing their bikes.  The bike race will serve as a real-world model for linear equations.  The students will begin by deriving equations based on table values, and will eventually answer questions about who will win the race and at what time(s) do the bikes will pass each other.  After answering some questions about the race and deriving their own equations, students will model the race using the FluidMath App to see who will actually win. 
Content Standards 
CCSS.MATH.CONTENT.HSA.SSE.A.1
Interpret expressions that represent a quantity in terms of its context.
CCSS.MATH.CONTENT.HSA.CED.A.2
Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.
CCSS.MATH.CONTENT.HSA.CED.A.4
Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations.
	Learning Outcomes
	Assessment

	Students will make predications about who they think will win the bike race.
Students will be able to derive equations for the bike race using the initial distance and the speed.

Students will use the graphs and the equations to answer several questions about linear equations
	The teacher will walk around while students are doing the activity to ensure they are following correct procedures on their worksheet.
Students will also engage in peer assessment in their groups.  More gifted students will be put in groups with students who are struggling.

The teacher will also assist the students in using the technology.  The teacher will make sure that the equations the students are creating correctly model the bike problem.  

Summative assessment will be the teacher’s assessment of the worksheet they turn in at the end of class.




	Learning Targets
	Student Voice

	I will answer all prompts on the worksheet to:
1. Solve the race problem;

2. Model the bike race using Fluid Math technology to answer specific questions about the bike race.
	Students will use the worksheet to explain their thinking and problem solving strategies for the biking problem.  Students will predict the answer to the problem before they solve it, and will explain whether or not and why they were right at the end.  Students also have an open-ended opportunity to share what they learned about linear equations.



Prior Content Knowledge and Pre-Assessment
Students have been working with linear functions and word problems.  Students also will need to have already been taught how to use the technology.
	Academic Language Demands

	Vocabulary & Symbols
	Language Functions
	Precision, Syntax & Discourse

	· Identify independent and dependent variables.
· Identify linear equations.

· Identify correct variables in bike problem.

	· Students will be able to use the bike problem to create a table with dependent and independent variables.  Then students will create a graph placing the variables on the correct axis.  

	Mathematical Precision:

Syntax: 
· Identify the variables in linear equations and solve for intersection points.
Discourse: 
Discuss how to create a model of this race using the FluidMath App technology and how to use the technology to solve problems related to systems of equations.



	Language Target
	Language Support 
	Assessment of Language Target

	I will be able to identify variables from the problem about distance and time and find which is the independent and dependent variable.
	Introduction whole group, review vocabulary related to variables and linear equations.
Students will work in small groups to identify independent and dependent variables and will discuss how to use FluidMath to model this problem.
	Formatively the teacher will monitor the groups’ progress throughout the activity to assess their procedural fluency.
Summatively the teacher will use the worksheet to assess how well the students understand key concepts.




Lesson Rationale (Connection to previous instruction and Objective Standards)
This lesson provides students with a fun, interactive way to end the unit on linear equations.  This lesson takes the instruction on linear equations from the last week and gives students a real life example of the mathematics.  The technology used also gives students a great visual for what they are doing.  FluidMath allows students to manipulate the equations they derived and see how that will affect the race between the two cars.
Differentiation, Cultural Responsiveness and/or Accommodation for Individual Differences
Students who struggle will be supported by the more gifted students because they will be working in groups.  FluidMath will provide a visual for the mathematics they are doing.
Materials – Instructional and Technological Needs (attach worksheets used)

Ipads with FluidMath installed, classroom computer with a projector, Racing Through Equations worksheet

	Teaching & Instructional Activities

	Time
	Teacher Activity
	Student Activity
	Purpose

	5 mins
	Hand out worksheet and read through it out loud with students.
Ask for any questions.
	Students will read the worksheet to themselves and ask any questions they may have.
	Clarify the learning target.

	20 mins
	Break into groups of 3-4 students.  Teacher will instruct students to begin filling in the worksheet while making sure all the technology is set up properly.  Teacher will also walk around monitoring groups and working through any questions students might have.
	Students will break into groups and begin discussing what they need to do to complete the assignment.  Students will make predictions and talk with their group about why they made those predictions.  Students will continue working on the worksheet.
	Students will work in groups so those who are behind can be peer taught by students who understand the material.  Making predictions will allow students to start problem solving and connecting the assignment to previous instruction.

	10 mins
	As students begin the technology part of assignment, the teacher will explain to the class careful instructions pertaining to FluidMath.  The teacher will show students how to enter equations and watch the race between the two cars.  The teacher will then continue monitoring groups.


	Students will begin using the FluidMath App on the ipads (one per group).  Students will enter the equations they derived into the app and watch the race unfold.  They will then use FluidMath to answer the remaining questions on the worksheet.
	Students will gain a better understanding of FluidMath and will have an opportunity to ask questions and learn from other groups.

	10 mins
	Teacher will lead a discussion with the class about the results they found and what they learned from the assignment.
	Students will engage in the discussion and talk about what they learned about slope and linear equations.
	This discussion will allow students to gain other perspectives from other groups.  Students will be able to display what they learned and what was challenging for them.


