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LT6: Zeros & Roots - I can find the x-intercepts of a function. Including finding zeros of rational functions. 
LT7: Analyzing Functions - I can compare and contrast key features of functions. Including finding horizontal asymptotes, vertical asymptotes and points of discontinuity.
LT10: Structure of Expressions: I can rewrite functions to highlight specific properties. Including solving rational equations. 
	Grade Level
	11th
	Unit Length
	2 Weeks 

	Mini-PBL Overview
	Students will improve the learning environment in the 11th/12th grade math room by creating (12"x 24") acrylic ceiling tiles that show a challenging rational function. The tile will have a rational function provided by the teacher, students will have to show on the tile how to simplify the expression, how to find the zeros, how to find the asymptotes, how to find points of discontinuity, how to describe the end behavior of the function, and will have a graph of the function detailing all of those features. Students will be grouped into groups of 2-3 based on performance from a previous factoring unit. They will also create a rational equation with 2 rational expressions and at least 2 solutions, then show how to solve the equation, and explain the features of the rational function that results in solving the equation.  


	Mini-PBL Driving Question
	How can we as designers for “Math Room Fixer Uppers” create a showcase math learning environment using ceiling tiles to create the most aesthetically pleasing content that we can then repeat in other classrooms?


	Hook
Event
	https://www.youtube.com/watch?v=DRIP0PXotgg
Video of Fixer Upper final reveal. Explain to the students that we will take a before picture and cover up the room before a final reveal to showcase the tiles when the are complete and installed. 


	Scaffolding Activities
	Class Activities (everyone at once)
· Content Class A: Students work through Khan Academy assignments 1 and 2
· Content Class B: Students work through Khan Academy assignments 3 and 4
· Content Class C: Students work through Khan Academy assignments 5 and 6
· Content Class D: Students work through Khan Academy assignments 7 and 8
· Content Class E: Students work through Khan Academy assignments 9 and 10
· Content Class F: Students work through Khan Academy assignments 11
· FabLab Class: Students are given the day to work in the fab lab to finalize tile
· Presentation: Students display their tiles and show their created equations
· Presentation Practice: Students finalize their presentation and products
· Launch: Khan Assignments given, students placed in groups, rubric explained. 15 minutes.
Station Activities (everyone rotates)
· Content Station C: Students work through Khan Academy assignments 5 and 6 when not in another station
· Content Station D: Students work through Khan Academy assignments 7 and 8 when not in another station
· Product Design Station: Each group rotates to teacher for 15 minutes for review tile design
· Product Quality Station: Each group rotates to teacher for 5 minutes for review tile for quality
· Design Station: Each group works on design for their tile
· FabLab Station Create: Students can go to FabLab during class 30 min to work on creating tile
Workshops (optional)
· Content Zeros and Roots Workshop: Teacher gives direct instruction for LT 6 15 min
· Content Rewrite Expressions Workshop: Teacher gives direct instruction for LT 7 15 min
· Content Structure of Expressions Workshop: Teacher gives direct instruction for LT 10 15 min
· FabLab Laser Workshop: Groups got to FabLab and work with Kranz on Laser cutter. 
Focus Groups (specific groups chosen)
· Teacher Content Time A-D Focus: for groups that are struggling to understand the concepts according to Khan performance for assignments 1-8.
· Teacher Content Time All Focus: for groups that are struggling to understand the concepts according to Khan performance for assignments 1-11.
· FabLab Time Focus: for groups that have yet to create a product.
Mini-PBL Teams 
· Teams of 2-3 created based on similar performance on the previous factoring unit. 
Digital Resources
· Khan assignments given at the beginning of the unit, to give the students examples and practice.


	Calendar 
Overview
	Monday
Tuesday
Wednesday
Thursday
Friday
· HOOK EVENT
· CLASS ACTIVITY: Launch
· CLASS ACTIVITY: Content Class A
· CLASS ACTIVITY: Content Class B
· STATION ACTIVITY: Content Station C
· STATION ACTIVITY: Product Design Station
· CLASS ACTIVITY: Content Class C
· STATION ACTIVITY: Content Station D
· STATION ACTIVITY: Design Station
· CLASS ACTIVITY: Content Class D
· FOCUS GROUP: Teacher Content Time A-D Focus.
· WORKSHOP: FabLab Laser Workshop.
· STATION ACTIVITY: FabLab Station. 
· CLASS ACTIVITY: Content Class E
· STATION ACTIVITY: FabLab Station
· CLASS ACTIVITY: Content Class F
· STATION ACTIVITY: FabLab Station
· FOCUS GROUP: Teacher Content Time All Focus
· FOCUS GROUP: FabLab Time Focus
· WORKSHOP: Content Zeros and Roots Workshop
· WORKSHOP: Content Rewrite Expressions Workshop
· WORKSHOP: Content Structure of Expressions Workshop
· CLASS ACTIVITY: FabLab Class
· WORKSHOP: Content Zeros and Roots Workshop
· WORKSHOP: Content Rewrite Expressions Workshop
· WORKSHOP: Content Structure of Expressions Workshop
· CLASS ACTIVITY: Presentation Practice
· STATION ACTIVITY: Product  Quality Station
· CLASS ACTIVITY: Presentation 


	Culminating Event
	Product
· Acrylic Tile created using sheets of acrylic and the laser cutter
· Tile will have rational function provided by the teacher and show how to simplify the expression, how to find the zeros, how to find the asymptotes, how to find points of discontinuity, how to describe the end behavior of the function, and will have a graph of the function detailing all of those features
· Tile will also show a rational equation with 2 rational expressions and at least 2 solutions, then show how to solve the equation, and explain the features of the rational function that results in solving the equation.  
Showcase
· Presentation: On the final day each group will briefly describe all the features of their tile to the class, and they will show an example of how to solve a Rational Equation of their own creation on the whiteboard.    
· After Presentations the following week place all tiles in the ceiling and have a big “reveal” showing a before and after picture.


	Common Assessment
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Mini-PBL Rubric
Advanced
Proficient
LT 6: ZEROS AND ROOTS
· No mistakes in calculating zeros/roots
·  Use advanced level functions for your created function, that require multiple steps and solutions using quadratic equation.  
· Use correct vocabulary to describe zeros and roots
· Minimal mathematical or conceptual errors for finding zeros/roots of the function
· Correctly solve and describe their rational function, finding zeros/roots. 
LT 10: STRUCTURE OF EXPRESSION
· No mistakes adding, subtracting, multiplying, or dividing of rational expressions
· Created Equation must involve all 4 operations 
· Use correct vocabulary to describe manipulating rational expressions (numerator, denominator, reciprocal etc.)
· Minimal mathematical or conceptual errors for adding, subtracting, multiplying, or dividing of rational expressions
· Created Equation must involve 2 operations
LT 7:  ANALYZING FUNCTIONS
· No mistakes in factoring and simplifying the given function or the created equation
· Created Equation must have all of the features when it’s simplified and turned into a function. 
· Use correct vocabulary to identify and  describe the functions features (end-behavior, asymptotes, points of discontinuity/undefined)
· Minimal mathematical or conceptual errors while factoring and simplifying the rational expressions.
· Created Equation must have terms that cancel, and must have at least 1 trinomial 
LT: COMMUNICATION Tile and Presentation 
· Tile expands on key content somehow, or application, graph that’s readable
· No mistakes in presentation
· Explain process of tile creation
· Earned a Digital Fabrication badge
· Tile must have an aesthetic display(clean cut, no blemishes, legible)
· Tile shows all key concepts of LTs
· No math mistakes on Tile
· Minimal presentation mistakes (mumbling, confusing concepts, staring at notes, shifting around, facing audience) 
Minimum Requirement Components:
Must be included to be graded
· Present a different rational function of their own creation
· Create a ceiling tile out of acrylic displaying their function
· Each group member during presentation is able to accurately describe at least 1 LT and field any questions about any of the LT’s
Grades
Four grades total: For each LT 6, 7, 10 follow rubric for Proficient and Advanced requirements. If all boxes for proficient are checked the grade is an 85 for that LT, if all boxes for Proficient and Advanced are checked the grade is a 100. 
The presentation will be 1 grade called PBL. If all boxes for proficient are checked the grade is an 85 for PBL, if all boxes for Proficient and Advanced are checked the grade is a 100.


	Resources
	Khan Academy Assignments:
1. https://www.khanacademy.org/math/algebra2/rational-expressions-equations-and-functions/modal/e/simplifying_rational_expressions_1
2. https://www.khanacademy.org/math/algebra2/rational-expressions-equations-and-functions/modal/e/simplifying_rational_expressions_2
3. https://www.khanacademy.org/math/algebra2/rational-expressions-equations-and-functions/modal/e/simplifying_rational_expressions_3
4. https://www.khanacademy.org/math/algebra2/rational-expressions-equations-and-functions/modal/e/nested-fractions
5. https://www.khanacademy.org/math/algebra2/rational-expressions-equations-and-functions/modal/e/linear_equations_4
6. https://www.khanacademy.org/math/algebra2/rational-expressions-equations-and-functions/modal/e/solving_rational_equations_2
7. https://www.khanacademy.org/math/algebra2/rational-expressions-equations-and-functions/modal/e/rational-equations-3
8. https://www.khanacademy.org/math/algebra2/rational-expressions-equations-and-functions/modal/e/end-behavior-of-rational-functions
9. https://www.khanacademy.org/math/algebra2/rational-expressions-equations-and-functions/modal/e/points-of-discontinuity-of-rational-functions
10. https://www.khanacademy.org/math/algebra2/rational-expressions-equations-and-functions/modal/e/analyze-vertical-asymptotes-of-rational-functions
11. https://www.khanacademy.org/math/algebra2/rational-expressions-equations-and-functions/modal/e/graphs-of-rational-functions
Teacher Provided Examples:
-Function:[image: image4.emf] 
-Equation: [image: image6.emf]


	Vocabulary
	1. Rational Expressions
2. Rational Functions
3. Asymptotes
4. Zeros and Roots of Functions
5. Points of Discontinuity
6. End Behavior 
7. Numerator
8. Denominator
9. Reciprocal
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