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	TASK OBJECTIVES

	Task Title
	Summative Assessment: Rabbit Food

	Task Summary
	As a summative assessment of the concepts explored in Unit 1, students will be tasked with the completion of a real-world problem integrating mathematics and the agricultural sciences. Provided information related to the health of rabbits and their daily diet requirements, students will use their knowledge of linear functions and inequalities to evaluate two major food products on the market and construct a recommendation based on mathematical evidence.

	Materials Needed
	Teacher Materials:
· Rabbit Food Instructional Guide (pg. 1,2)
· Rabbit Food Possible Solutions (pg. 4,5)
Student Materials:
· Rabbit Food Task Page (pg. 3)
· Rabbit Food Possible Extensions (pg. 6)
· Graphing Calculator or Online Graphing Software (optional)

	Key Performance Indicators
	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-D - Understand the relationship between a function and its graph.
CA-A4-B - Use linear inequalities and systems of linear inequalities in two unknowns to create models.
CA-A1-F - Analyze functions using different representations (verbal, graphic, numeric, algebraic)
CA-A2-A - Identify dependent and independent variables in linear relationships and use this knowledge to model authentic situations.
CA-A2-B - Understand the relationship between lines and their equations including slope.
CA-A2-C - Graph a line using slope-intercept form of the linear equation.
CA-A2-E - Use graphs of lines to identify solutions to linear equations.
CA-A4-A - Solve applications and create models involving 2x2 systems of linear equations using both graphical and algebraic methods.
CA-A2-F - Solve linear inequalities, expressing the solutions sets using interval notation and graphing solution sets on number lines, and interpret their solutions in context.
CA-A4-C - Graphically identify solutions sets to linear inequalities or systems of inequalities.

Note: Other Key Performance Indicators (including CA-A2-D, CA-A1-C, CA-A1-E, and CA-A2-G) not included in this assessment are evaluated in U1A7: The Art in STEAM, which may serve as a mid-unit summative assessment.

	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
	As an assessment of their learning, students will demonstrate their understanding of linear functions and inequalities to evaluate two rabbit food products. Considering the dietary needs of rabbits and the nutritional value of both products, students will use mathematical modeling and make a recommendation based on evidence.

	Formative Check Points 
	· Rabbit Food Task Page
· Rabbit Food Possible Extension documentation



	TASK RUBRIC

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

	CA-A1. Students can apply, analyze, and evaluate the characteristics of functions 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-A1.A. Understand the concept of a function and use function notation. 

	A. Not yet able to understand a function or use function notation
	A. Recognize x is the independent variable and f(x) is the dependent variable


AND

A. Determine if a relation is a function
	A. Write the relationship in words, as an expression, or an equation not using function notation

AND 

A. Explain why an authentic task represents a function without explicit examples
	A. Use function notation to model a function from an authentic task


AND 

A. Explain why an authentic task represents a function with explicit examples.
	A. Apply composite function properties in an authentic task



AND 

A. Explain why an authentic task does not represent a function with explicit examples

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

	B. Not yet able to determine the independent or dependent variables within an authentic task
	B. Identify the independent or dependent variable within an authentic task
	B. Identify the independent and dependent variable within an authentic task
	B. Identify and interpret the independent and dependent variables within an authentic task
	B.  Describe the relationship the dependent and independent variables have within an authentic task

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

	D.  Not yet able to explain the relationship between a function and its graph

	D. Identify key features of a graph
	D. Match a function to a graph
	D. Describe the type of relationship between a function and its graph within an authentic task
	D. Describe key parts of the graph and the corresponding parts (or process to find those corresponding parts), making connections to the equation of a function

	CA-A1.F. Analyze functions using different representations (verbally, graphically, algebraically).

*Analyze is interpreted as the ability to Identify key features such as domain, range, increasing, decreasing, intercepts, etc.
	F.  Not yet able to analyze functions using different representations within an authentic task
	F. From one representation, analyze a function (verbally, graphically, or algebraically)
	F. From various representations, analyze and interpret a function
	F. From various representations, analyze and interpret a function within an authentic task
	F. Justify the most appropriate representations of functions and defend interpretations within an authentic task

	CA-A2. Students can simplify expressions, solve equations, and graph functions from the LINEAR, polynomial, 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.A. Identify dependent and independent variables in linear relationships and use this knowledge to model authentic situations. 
	A. Not yet able to identify the variables of an authentic task as independent or dependent
	A. Identify the independent or dependent variable within an authentic task
	A. Identify the independent and dependent variable within an authentic task
	A.  Identify and interpret dependent and independent variables to model authentic tasks
	A. Describe the relationship of the two variables in an authentic task

	CA-A2.B. Understand the relationship between graphs of lines and their equations including slope.
	B.  Not yet able to explain the relationship between lines and their equations
	B. Describe the features of a graph given a linear equation (slope, y-intercept, increasing/decreasing)
	B. Describe the features of a graph given a linear equation (slope, y-intercept, increasing/decreasing) within an authentic task
	B. Describe the relationship between a graph of a line and its equation and defend within an authentic task
	B.  Compare how changes within an authentic task effect the line and its equation

	CA-A2.C. Graph a line using slope-intercept form of the linear equation.
	C. Not yet able to graph a line in slope-intercept from an authentic task
	C. Identify the y-intercept and slope of a linear equation in slope-intercept form
	C. Graph a linear equation in slope-intercept form
	C. Given a linear equation for an authentic task, graph within an appropriate domain (label axes) and interpret key features
	C. Graph a linear equation in standard form (or another non-slope intercept form) derived from an authentic task



	CA-A2.E. Use graphs of lines to identify solutions to linear equations. 
	E. Not yet able to find solutions to a linear equation using its graph
	E. Find the solutions to a linear equation using its graph
	E. Find the solutions to a linear equation from an authentic task using its graph
	E. Find and interpret solutions to a linear equation from an authentic task using its graph
	E. Find and correct errors when finding a solution to a linear equation from its graph. Explain errors and corrections. Justify the process if no error exists

	CA-A2.F. Solve linear inequalities, expressing the solutions sets using interval notation and graphing solution sets on number lines, and interpret their solutions in context. 
	F. Not yet able to solve a linear inequality or write solution in interval notation or graph its solution 
	F. Solve a linear inequality

AND

F. Graph a linear inequality (Ex. x < 5)
	F. Solve, graph a linear inequality, and write the solution in interval notation


	F. Solve and graph a linear inequality from an authentic task

AND

F. Interpret the solution set of a linear inequality in terms of the authentic task it represents
	F. Find and correct errors when solving a linear inequality from an authentic task including writing the solution in interval notation and graphing. Explain errors and corrections.
Justify the process if no error exists

	CA-A4. Students can create, solve, and reason with systems of equations and inequalities 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-A4.A. Solve applications and create models involving 2 x 2 systems of linear equations using both graphical and algebraic methods.
	A. Not yet able to write or solve a 2x2 system of equations from an authentic task
	A. Identify independent and dependent variables of an authentic tasks

AND

A. Solve or graph a linear equation
	A. Given a 2x2 system of equations from an authentic task, solve and interpret the solution (graphically or algebraically)
	A. Write and solve a 2x2 system of equations from an authentic task Interpret the solution.
(Solve both graphically and algebraically) 
	A. Determine and justify the best method for solving a 2x2 system from an authentic task

	CA-A4.B. Use linear inequalities and systems of linear inequalities in two unknowns to create models.
	B. Not yet able to write a linear inequality or system of linear inequalities in two unknowns
	B. Identify independent and dependent variables of an authentic task

AND

B. Interpret key phrases relating to the model
	B. Translate an authentic task into a linear inequality in two unknowns
	B.  Write linear inequalities and systems of linear inequalities, in two unknowns, from authentic tasks
	B.  Find and correct errors when writing inequality or system of inequalities from an authentic task. Explain errors and corrections. Justify process if no errors are made

	CA-A4.C. Graphically identify solutions sets to linear inequalities or systems of inequalities.
	C. Not yet able to graphically determine solution sets of linear inequalities or systems of linear inequalities of authentic tasks
	C. Graph a linear inequality in two unknowns

AND

C. Shade the solution to a system of linear inequalities in two unknowns
	C. Graph the solution to a system of linear inequalities with two unknowns. Justify the solution
	C. Determine solution sets from graphs to a linear inequality and system of linear inequalities of authentic tasks and interpret the solution(s)
	C. Mathematically justify and explain solutions and non-solutions to graphs and systems of linear inequalities
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	TASK IMPLEMENTATION

	Task Launch: Given information regarding rabbit health and weight requirements, two food product nutritional values, and the cost of each product, students will consider the constraints of the problem and use their knowledge of linear equations and inequalities to select and recommend a product.

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

	Lesson #1: Rabbit Food
Given information regarding rabbit nutritional requirements and two major food products, students determine linear inequalities that represent that total amount of food, fat, carbohydrates, and protein in each brand.

Students then graph these equations, identify the feasible region, and write an equation that models the total cost of the food blend. 

Using this information, students then determine the optimum solution to the problem and justify their reasoning using mathematics.
	The Rabbit Food summative assessment (including all instructional pages, student task worksheets, answer keys, and possible extension ideas) can be downloaded here.
	Instructors may choose to allow students to work independently or with a partner to complete this assignment. Also, it is encouraged that students document their work and provide a thorough explanation of their recommendation as evidence of their understanding.
	· Independent



	ACCESS & DIFFERENTIATION TO PROMOTE LEARNING

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

	Students may choose to prepare a presentation of their mathematical findings and recommendation. The opportunity to publish their work, share information, critique the reasoning of others, and justify their recommendations.
	Students may be interested in researching their own animal of interest, its recommended nutritional and dietary needs, and popular food brands associated with the animal. Then, following the same structure as the Rabbit Food assessment, students could mathematically evaluate the food products and recommend a specific brand. 
	Students may choose to complete the graphing portion of this assessment using an online graphing tool such as Desmos or GeoGebra.

	Opportunities for Extension
	Several extension possibilities are listed on pg. 6 of the Rabbit Food instructional document. Instructors may encourage students to complete one or several of these problems in addition to the assessment.

	Opportunities for Remediation
	[bookmark: _GoBack]Kahn Academy provides additional support in modeling with systems of inequalities.

	Opportunities for Additional Skill Practice
	In this Illustrative Mathematics lesson, students can further explore modeling with systems of inequalities in two variables by evaluating and constructing their own trail mix recipe based on nutritional information.





