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Transitional Math Course:   STEM Pathway
Transitional Math Unit:  Unit 2: Polynomial Functions	
Unit Learning Segment:  Stunts and Simulations
Recommended Length of Task: 5 lessons(@50 minutes each = 250 total minutes)
	TASK OBJECTIVES

	Task Title
	Stunts and Simulations 

	Task Summary
	Students investigate properties and apply regressions and graphs of functions through real-world contexts involving various stunts and simulations.  Activities in this segment feature functions through equations and graphs comparing horizontal distance and vertical distance as well as time and vertical distance representative of polynomial functions of degree 2.

	Materials Needed
	NOTE: All activities, with the exception of extension activities, can be performed remotely, if needed, with modifications if students have access to the internet and graphing calculators.
· Dry erase board/markers or big chart paper per group of 3 or 4 students for gallery presentations/walks 
· Student and Teacher Access to Internet with ability to access various resources.
· Teacher to have ability to project videos with sound from YouTube 
· Teacher ability to project a graphing calculator (TI Smartview, Wabbitt Emu, etc.)
· Student access to a Graphing Calculator.
· Teacher Notes or Corresponding Powerpoint Teacher Resource as identified in the resource link column for each lesson day
· Student Handouts as identified in the resource link column for each lesson day
· Video links as identified in the resource link column for each lesson day
· Teachers will need to set up a Desmos Teacher account and log in to create a class code for the DESMOS Human Cannonball Carnival Explorations Activity prior to the day 5 lesson which can be found at https://teacher.desmos.com/carnival .  Students will go https://student.desmos.com and enter in the class code created by the teacher.
· EXTENSION activity = TI Connect cable required 

 

	Key Performance Indicators
		CA-A2.H. Solve application problems and create models involving polynomial equations.

	CA-A2.K. Solve quadratic equations by factoring, completing the square, & the Quadratic Formula.

	CA-A2.L. Graph quadratic functions and be able to determine the quadratic function from the graph.

	CA-A2.M. Understand the relationship between zeros and factors of a polynomial of degree 2 and higher.

	CA-A2.N. Solve polynomial equations and inequalities of degree 2 and higher.

	CA-A1-A - Understand the concept of a function and use function notation.

	CA-A1-B - Interpret the dependent and independent variables in the context of functions.

	CA-A1-C - Create and interpret expressions for functions in terms of the situations they model including selecting appropriate domains for these functions.

	CA-A1-D - Understand the relationship between a function and its graph.

	CA-A1-F - Analyze functions using different representations (verbal, graphic, numeric, algebraic)




	Standards of 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



	CHECKING FOR UNDERSTANDING

	Description of Product
	[bookmark: _1fob9te]Students engage in a series of activities to utilize functions and their graphs through modeling found within real-world situations involving various stunts and simulations.

	Formative Check Points 
		Lesson 1
	Graphing Quadratic Functions Hy Hand (Hang Gliding, Medieval Weapons, Skate Boarding)

	Lesson 2 
	Graphing Quadratic Functions Using Technology 

	Lesson 3
	Tracker Matchbox Car Jump and Stunts with Simulations

	Lesson 4
	Car Darts & Parabolas 

	Lesson 5 
	Human Cannonball Stunts & Carnival Exploration






	TASK RUBRIC

	Competency and Indicators
	Level 1 – No Evidence
	Level 2 – Partially Meets
	Level 3 - Approaches
	Level 4 - Meets
	Level 5 - Exceeds

	CA-A2. Students can simplify expressions, solve equations, and graph functions from the linear, POLYNOMIAL (of degree 2 or higher), rational, and radical function families in mathematical and authentic problem solving situations. 
	Student does not meet prerequisite skills.
	Student demonstrates prerequisite skills.
	Student demonstrates understanding of simple indicators.
	Student demonstrates understanding of complex indicators in an authentic task.
	Student demonstrates understanding of indicators that goes beyond expectations.

	CA-A2.H. Solve application problems and create models involving polynomial equations. 
	H. Not yet able to write or interpret solutions of a polynomial equation from an authentic task
	H. Identify independent and dependent variables of an authentic task

AND 

H. Identify appropriate formulas needed
	H. Solve a given polynomial equation from an authentic task.
	H. Interpret solutions from a polynomial equation from an authentic task

AND

H. Write a polynomial equation which represents an authentic task
	H.  Find and correct errors with polynomial equations which represent an authentic task Explain errors and corrections. Justify process if no error is made

	CA-A2.K. Solve quadratic equations by factoring, completing the square, and the Quadratic Formula.
	K. Not yet able to solve a quadratic equation by factoring, completing the square, or Quadratic formula
	K. Solve a quadratic equation using one method
	K. Demonstrate different methods of solving a quadratic equation
	K. Demonstrate different methods of solving a quadratic equation from authentic tasks
	K. Defend best method for solving a quadratic equation from an authentic task

	CA-A2.L. Graph quadratic functions and be able to determine the quadratic function from the graph.

*Vertex, standard, and factored forms can be used.
	L. Not yet able to graph a quadratic equation and write a quadratic function from its graph
	L. Identify the features of a quadratic function

AND

L. Identify the features of a quadratic function given a graph

	L. Graph a quadratic function

AND

L. Write a quadratic function given a graph
	L.  Graph a quadratic function from an authentic task

AND

L. Write the quadratic function from a graph in an authentic task
	L. Find and correct errors when graphing a quadratic function from an authentic task.

AND

Find and correct errors when writing a quadratic function from the graph in an authentic task 

AND

Explain errors and corrections. Justify process if no errors exist

	CA-A2.M. Understand the relationship between zeros and factors of a polynomial of degree 2 and higher.
	M. Not yet able to explain the relationship between factors and zeros of a polynomial function
	M. Identify the rational zeros given a factored polynomial and given the graph of a polynomial.

AND

M. Given the rational zeros of a polynomial, write a possible polynomial function
	M. Explain the relationship between the factors and zeros of a polynomial function
	M. Explain the relationship between the factors and zeros of a polynomial function from an authentic task
	M. Given imaginary or irrational zeros, write a possible polynomial function

	CA-A2.N. Solve polynomial equations and inequalities of degree 2 and higher.

*Assume the polynomial is factorable.
	N. Not yet able to solve a polynomial equation or an inequality
	N. Factor and identify zeros of polynomials of degree 2 and higher


	N. Solve a polynomial equation and inequality
	N. Solve a polynomial equation and inequality from an authentic task
	N. Find and correct errors when solving a polynomial equation or inequality from an authentic task. Explain errors and corrections. Justify process if no error exists


[bookmark: _3znysh7]
	TASK IMPLEMENTATION

	Task Launch: Students will compare a linear function to a polynomial function, specifically a quadratic function.

	Task Steps/Procedures
	Resource Link
	Solution Paths & Potential Misconceptions
	Participation

	Lesson 1:
Warm-up and Mini Lesson










Graphing Activity in Groups






Gallery Walk and Discussion






Problem to Review Learning for the Day 
	U2A1-Lesson 1-Warm-up Handout to be downloaded









U2A1-Lesson 1-Student Group Handout to be downloaded











U2A1-Lesson 1-Review Problem to be downloaded.

  

	Students may think that f(0) means multiply…discuss the notion of input and outputs where each input  has respective output which creates a relationship shown on a graph as an ordered pair
Other teacher notes at:
https://teachersinstitute.yale.edu/curriculum/units/2012/4/12.04.03/8

Students may think that these are individual points that are part of a entire movement and are in fact connected.  The objects do not stop mid air and the only time the object stops is when it hits the ground.

Allow students an opportunity to compare graphs with other students/partner groups and discuss how they are similar and/or different.
	
Large Group





Small groups with 3 or 4 students in each group 



NOTE: This lesson can be performed remotely, if needed, with few modifications. 

	Lesson 2

Warm-up & 
Flashback




Flashforward…Teacher will demonstrate to students how to graph functions, specifically quadratic functions in different forms from lesson 1 using a Graphing Calculator.  Students will practice graphing functions using these technology tools.
	U2A1-Lesson 2-Student Handout to be downloaded.




	

Teacher Notes located at:
https://teachersinstitute.yale.edu/curriculum/units/2012/4/12.04.03/8

Finding buttons on the graphing calc could be difficult for students unfamiliar with the graphing calculator.  Using TI Smartview or Wabbit Emu for the teacher to project key strokes is highly recommended.

Remind students that graphing calculators are checking tools.  If equations are entered incorrectly, the intended graph will not show up correctly.  Understanding what should happen and being able to analyze a graph is key to the use of a graphing calculator.
	

Large Group for warm-up
and
Small groups to work on the flashback analyzing yesterday’s graphs.

For graphing with tech, each student should have a graphing calculator to work with individually.  However, students could sit with a partner where they are encouraged to help each other.

NOTE: This lesson can be performed remotely, if needed, with few modifications assuming students have access to graphing calculators or TI Graphing Software downloaded on an accessible computer.

	Lesson 3
Teacher to lead students through the Tracker Software & Quadratic Regressions Activity using the provided student handout and corresponding powerpoint. 


Teacher to lead students through the Matchbox Stunts and Simulations
Activity using the provided student handout and corresponding powerpoint.




	
U2A1-Lesson 3-A-Tracker Software Handout located at: https://digitalcommons.imsa.edu/pfs_tr/14/ 



U2A1-Lesson3-B-Matchbox Stunts and Simulations Handout located at:  
https://digitalcommons.imsa.edu/pfs_tr/11/ 
	
U2A1-Lesson 3-Tracker Software Powerpoint containing videos and teacher key located at: https://digitalcommons.imsa.edu/pfs_tr/14/ 


U2A1-Lesson3-B-Matchbox Stunts and Simulations Powerpoint containing videos and teacher key located at:  
https://digitalcommons.imsa.edu/pfs_tr/11/


Students may struggle on how to use a graphing calculator or simulator.  For assistance with using a Graphing Calculator and the online Simulator teacher can show the provided powerpoint which also contains videos.  A link on the student handout is also provided for students to watch the video at another time.
	
Large Group



NOTE: This lesson can be performed remotely, if needed, with few modifications assuming students have computer/internet access and access to graphing calculators or TI Graphing Software downloaded on an accessible computer.

	Lesson 4 

Teacher will note that in the movies, many car stunts, especially those depicting a car jumping over cliff involve a nitrogen canon firing cars off of cliffs with NO driver. Teacher will show students Top Gear Video 










Car Darts& Parabolas Activity




	








Top Gear Video Located at:
https://www.topgear.com/videos/top-gear-tv/car-darts-series-4-episode-4





U2A1-Lesson4-Car Darts & Parabolas Activity Handout Located at: https://digitalcommons.imsa.edu/pfs_tr/12/





	

See https://youtu.be/S06KWjlOiE8 for assistance on how to create a quadratic regression using a graphing calculator 


See https://youtu.be/2gnvUQKglCE for assistance on how to find the zero(s) using a graphing calculator



	

Teacher to facilitate  lesson in large group setting where students have access to graphing calculators where students are working individually with their own graphing calculator or with a partner 







NOTE: This lesson can be performed remotely, if needed, with few modifications assuming students have computer/internet access and access to graphing calculators or TI Graphing Software downloaded on an accessible computer.

	Lesson 5
Teacher to show video on stunt person’s perspective to be a Human Cannonball 

Teacher to facilitate 
Human Cannonball Activity 










Students to work on Desmos Carnival Exploration– Canon Man Activity involving prediction based on Height vs time





	
Video of View from stuntperson as a Human Cannonball located at:
https://youtu.be/VcgPMxbgapE 



Intro Video and U2A1-Lesson 4-Human Cannonball Activity Handout regarding found at
https://digitalcommons.imsa.edu/pfs_tr/13/

Desmos Activity with teacher created code
https://student.desmos.com


	
The video provides an interesting perspective of the stunt(wo)man but also provides information that is helpful in answering #1B from the following problem.  

The solution method to Problem #3 of the Cannonball Problem is left open ended to be solved at the discretion of the teacher or open ended at the discretion of the student allowing for multiple methods.


Canon Man Activity Teacher Resource:
https://teacher.desmos.com/carnival
Teacher will need to log in to Demos and create a class code using the above link and then have students enter the created code at https://student.desmos.com 
The use of Desmos technology allows students to view tech as a means to check solutions and not necessarily a means of solving solutions.

Students may struggle with using the Desmos Carnival problem at first.  As such, a time for exploration may be provided before asking questions.
	
Large group for Human Cannonball Activity



Partners or individual work to explore the Desmos Cannon Man Activity 


NOTE: This lesson can be performed remotely, if needed, with few modifications assuming students have computer/internet access and have access to graphing calculators or TI Graphing Software downloaded on an accessible computer.



	ACCESS & DIFFERENTIATION TO PROMOTE LEARNING

	Considerations for Multiple Means of Expression
	Considerations for Multiple Means of Engagement
	Considerations for Multiple Means of Representation

	The solving method of problems are often left open ended to be solved at the discretion of the teacher or open to allow students multiple means of expression for solving, with or without technology.
Other Ideas:
https://ssbp.mycampus.ca/www_ains_dc/Introduction7.html
	Students can work individually, with a partner, or in a group.  Technology of various means can provide engagement of an interactive manner. Students can share/compare their knowledge with a partner, groups can share work in a gallery walk.  If tech supports, students could project their work to the class.

Other Ideas:
https://ssbp.mycampus.ca/www_ains_dc/Introduction8.html
	Students can use a Graphing Calculator or online graphing software such as Desmos or GeoGebra.
Other Ideas:
https://ssbp.mycampus.ca/www_ains_dc/Introduction6.html

	Opportunities for Extension
	Pairs of students could create their own videos with their cell phones and then use Tracker Software to Collect Data to model a quadratic regression and devise various questions.  Then, both parties could compare solutions and graphical representations.

If teacher has access to TI connect cable – 
Motor Cycle Jump https://education.ti.com/en/84activitycentral/us/detail?id=ED1F455A3BFA44568D120001DE0E6BAA&t=87DCA38425824E01AD6DC2481CD8AF5C

	Opportunities for Remediation
	https://courses.lumenlearning.com/intermediatealgebra/
https://www.ck12.org/c/algebra/

	Opportunities for Additional Skill Practice
	https://courses.lumenlearning.com/collegealgebra2017/
https://www.ck12.org/c/algebra/ 



