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Math Unit Preparation Guide

	Teacher: Gabriel Preston, Cuthbert Afram, Martin Asare 
	Unit: Chapter 1 Relation and Function


Purpose: The Unit Preparation Guide provides a structure that encourages teachers to think through and internalize the unit expectations. This guide only needs to be completed one time before the beginning of each unit.

	Step 1: Unit Orientation
	Step 2: What will students learn during this unit?


	Read and annotate the unit overview.  Pay particular attention to what models/strategies will support student understanding in the addressed Tennessee Math Standard(s).  Consider any misconceptions that might arise for students. 

Chapter 1 talks about functions and relations. That is for 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. 
Also, graph functions expressed algebraically and show key features of the graph by hand and using technology.  

Student misconceptions  
Students may incorrectly read the graph from top to bottom and use the range for increasing intervals.
Students may incorrectly use end behavior to evaluate increasing (and decreasing) intervals  
Students may not see this function s as having increasing/decreasing intervals as it is not continuously increasing/decreasing 
	What is the focus of this unit?
In this Chapter Student will focus on reading about functions analyzing and sketching graphs, special functions and transformations of functions.

What are the 1-3 most important essential understandings (big math ideas) students will gain from engaging in this unit?
· One-to-one function. 
· Analyze and compare graphs.
· Graph functions and inequalities in two variables
· Determine the linearity, intercepts and symmetry of functions. 

How does the learning in this unit connect to other concepts, either within this grade or from earlier grades?
Student will extend their understanding of functions to study other nonlinear function types including logarithmic, exponential and Trigonometric function.



	Step 3:  How will students demonstrate their learning in this unit?


	How does the end of unit assessment encompass:
· The breadth and depth of the standards?
Know a one-to-one function, analyze and compare graphs and determine the linearity, intercepts and symmetry of a function.
· An appropriate balance of conceptual, procedural, and application questions?
Student should have enough time to be able to understand the end behavior of functions and find the increasing and decreasing intervals.


Complete the end of unit assessment as a student, using multiple strategies for each task.  Compare your assessment responses to the exemplar/answer key.

What part of this assessment was routine or expected for you? 
Domain and Range  
Increasing and decreasing intervals 
Graphing function

What surprised you or caused you challenge in this assessment? 
Finding the end behavior for functions

Where might students struggle with this assessment?
· What evidence exists from previous assessments or data to predict this?
Students will struggle because some intervals were not continuous.
Students will struggle with the transformations of functions.

How will students need support in meeting the full expectations of this assessment?
Student will be offered multiple instructional strategies if their need exceed tier 1instructions 

What tasks, representations, models, and strategies will students engage with across the unit to ensure they are successful on the assessment? 
Group work 
 project work 
Peer tutoring
One on one with Teacher 


	Step 4: What Learning Goals and Performance Goals will students need to master?


	From the Unit Assessment

	Create a T-Chart of the knowledge and understandings for the assessment in one column and the skills required in the other column.
	What do the tasks require students to KNOW?

· Determine if functions are one-to-one
· Determine the linearity, intercepts, and symmetry of functions
·  Analyze and compare graphs 
· Graph functions and inequalities in two variables
· Identify and use transformations of functions 
	What do the tasks require students to DO?
Students will model 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. 
Also, graph functions expressed algebraically and show key features of the graph by hand and using technology.  



	Which three “KNOWs” and “DOs” do you anticipate will be most challenging for students, or create misconceptions for students?

	KNOWs
1.  Know a function is one-to-one 
2.   End behavior of function 
3. Graph functions 
	DOs
1. Sketching and comparing
2. Students may need support in understanding how to choose the appropriate scale in graphs
3.  Transformations of functions from equations
4. Identifying key features
 



	What additional support may be necessary to help learners with these critical math concepts/ challenging math concepts/misconceptions?
Application in real life 
Spot a mistake 


	Step 5: How will the daily learning experiences in this unit build towards the Learning Goals and Performance Goals and support all students in engaging in on grade level work?


	Review the sequence of lesson objectives.

How does student learning progress across lessons?
Each lesson gives a part of the relations and functions topic which allows students to learn in chunks to more easily mastery each topic.  Each separate lesson is designed to help students gain a conceptual understanding of topics first as they explore the lesson. They then practice the skills, becoming more fluent in the process, then they apply their knowledge to real-world applications

How do the lesson objectives compare to the language in the standards? How do they align with level three understanding from the Instructional Focus Documents?
Functions are often described and understood in terms of their key features and behaviors. Instruction for this standard should in part focus on building on the knowledge gained in Algebra I around identifying key features and behaviors from both graphs and tables and extend this understanding to new function families. In Algebra I, students focused on linear, quadratic, absolute value, and exponential functions with domain in the integers. The new part of this standard for students will be in the function families as opposed to the types of key features/behaviors. Thus, it is important to note that the overarching concept of key features and behaviors is not new to students. (The lesson objectives match the language and is built on the understanding that there should be some prior knowledge of functions from Algebra 1)



	Which lessons most closely target the critical mathematical concepts within the unit?
· What does student work look like within those lessons?
It looks like students working cooperatively to sketch graphs by hand and be able to analyze each part of the graph.



Which lessons most closely target the most challenging mathematics within the unit for teachers?
· What does student work look like within those lessons?



Which lessons most closely target the most challenging mathematics within the unit for students?
· What are students asked to do within those lessons? What does mastery look like within the lesson?
Student work for his lesson again should be group work where students are able to identify the key features of separate functions, plot those features and mastery would look like students creating  a finished graph product to represent the piece-wise function and be able to analyze each part. 



	Step 6: What are the Critical Lessons within the Unit that must be a focus of Collaborative Lesson Prep?


	What are the critical lessons in the unit that need collaborative prep?
	Why is the lesson identified for collaborative prep?
	When will collaborative prep occur for this lesson?
	What student work will we analyze following the lesson?

	Graphing linear equations and inequalities
Special functions (step and piece-wise)
Translations of functions from a graph
	Working collaboratively on these will give students a chance to compare, learn from each other and be able to justify their reasoning, which will help strengthen their understanding in both the vocabulary and analysis of functions. 
	Collaborative prep will occur prior to sections 1.4 – 1.7.
	The graphing of a piece-wise function that may include translations and require student to identify all of the key features learned with the finished product. 
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Math Weekly Lesson Preparation Guide

	Teacher Name: Gabriel Preston, Cuthbert Afram, Martin Asare
	Grade: 11

	Week of:  August 12-16, 2024
	Unit: Chapter 1     Lesson Numbers:  1-2



Purpose: The Weekly Lesson Preparation Guide is to provide a structure that encourages teachers to think through and internalize the daily/weekly instructional expectations.
	Planning Questions
	Lesson 1-1 
Monday 8/12
	Lesson 1-1 
Tuesday 8/13
	Lesson 1-1
Wednesday 8/14
	Lesson 1-2 
Thursday 8/15
	Lesson 1-2 
Friday 8/16


	1. Complete an initial read of the lesson plan to build an understanding of the “gist” of the lesson and the models and strategies students will use.

	Understanding functions, key features and continuity

	Understanding linear and nonlinear functions from tables and graphs. Identifying intercepts and symmetry

	2. What is the focus of this lesson? Which specific Tennessee standards are being addressed in this lesson?

	A2.F.IF.A.1 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
A2.F.BF.B.4 Find the inverse of a function.
Determine whether a function is one-to-one
	A2.F.IF.A.1 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
A2.N.Q.A.1 Use units as a way to understand real-world problems.
Choose and interpret the scale and the origin in graphs and data displays

	3. How will this learning prepare students for success on the unit assessment(s)?
	This section focuses on basic key features (domain and range) needed to fully analyze functions graphically and define analyzing variables.
	This section adds the key features of intercepts, linearity and symmetry


	4. What is the purpose of this lesson? How does it coherently connect to previous lessons and build to future ones?

	Lesson’s purpose is for students to use a verbal description of the key features (domain, range and continuity) of various functions, identify functions in various notations as well sketch a graph of and interpret the function
	Lesson’s purpose is for students to use a verbal description of the key features of linear, quadratic, cubic, square root, cube root, exponential piecewise, or logarithmic function as well as choose and interpret units, scale, and the origin in graphs and data displays

	5. How will this learning contribute to deep understanding of the essential ideas of the unit?
	The unit helps students determine the continuity of original functions and gives students the ability to graph functions from descriptions and key features.
	The learning will allow students to be able to sketch a graph of a functions from the features as well as understand real-world problems.


	6. Complete all tasks included in the lesson and review the sample/anticipated student responses.
For each task consider:
· What are the multiple solution paths students might take to solve this problem?

· What is the purpose of this task?  Specifically, which aspect(s) of rigor are being addressed (conceptual understanding, procedural fluency, and/or application)? How does this differ based on the solution path

· Given this purpose, what key concepts and vocabulary might students need to understand to access the task?  (Consider concepts and vocabulary from the prior grade that might need to be re- addressed)  
	Students will work together on activities displayed on the smart board from the Reveal Lessons identifying domain, range and analyzing the graph of functions. (CFU)

Students will work examples analyzing and identifying functions graphically, determining if they are one-to-one from both tables and graph

Students will identify functions that are discreet and continuously explain why from problems on the smartboard

Students will use the structure of set- builder and interval notation to write the domain and range of functions that are both continuous and discontinuous
	Students will look at samples of different graphs, discuss with a partner and determine if the graph is symmetric and the type of symmetry. 

Students will practice identifying types of symmetry, odd/even functions by looking at the graph as well as algebraically,

Students will review the definition of linear then students will use stated assumptions and definitions to classify functions as linear or nonlinear. Upon completion students will explain how the intercepts of a graph correspond to its graph or table. (Problems displayed on board, students will discuss with a partner/small group)


	7. What evidence of student learning will you look for to reveal understanding of the grade-level standard(s)?  (refer to the Instructional Focus Document Evidence of Learning Statements)
	Identification of all evident key features when provided a table, graph or information imbedded in a real-world problem and be able to interpret their meaning. 
Graph the function, identify key features of the graph, and interpret the meaning of the key features in 
relationship to the context of the problem,
Create a real-world context that would generate a function with the provided attributes, given key features
	Identification of all evident key features when provided a table, graph or information imbedded in a real-world problem and be able to interpret their meaning. 
Graph the function, identify key features of the graph, and interpret the meaning of the key features in 
relationship to the context of the problem,
Create a real-world context that would generate a function with the provided attributes, given key features

	8. What are the mathematical learning and performance goals of this lesson?
	Learning goal is to be able to determine the following key features:
1 to 1 function, domain, range, continuity and displaying in interval and set builders notation

	
	Learning goal is for students to be able to determine the linearity, intercepts and symmetry of a function.

	9. In what ways will students use the Standards for Mathematical Practice to develop mathematical understandings?
	Completing the lessons students will be able to make sense of the problem after understanding the key features in turn being able to look for and make use of structures. They should be able to compare functions and construct viable arguments and model a real-world situation with mathematics.
	Completing the lessons students will be able to make sense of the problem after understanding the key features in turn being able to look for and make use of structures. They should be able to compare functions and construct viable arguments and model a real-world situation with mathematics.

	10. What supports will you build into the lesson to ensure all students have the opportunity to experience success in this grade level work?  How can you ensure all students will have access to grade level opportunities in the lesson?  (refer to the Instructional Focus Document's Instructional Focus Statements)
	Lesson should build from student’s algebra 1 knowledge of functions.
practice on the x and y axis and understanding of the coordinate plane.

Students will be given coordinate plane practice work, teacher will review all vocabulary prior to the lessons and teacher will demonstrate each step and the expected outcomes of the lesson for the students. 

	Lesson should build from student’s algebra 1 knowledge of functions.
practice on the x and y axis and understanding of the coordinate plane.

Students will be given coordinate plane practice work, teacher will review all vocabulary prior to the lessons and teacher will demonstrate each step and the expected outcomes of the lesson for the students. 


	11. Where might your students struggle?  What mathematical mistakes or misconceptions do you anticipate?
	Students may struggle with understanding the vocabulary, students may still misunderstand the difference between the domain and range values when looking at the graph of a functions. Most of these mistakes come from switching the coordinates for the x and y.
	Students may struggle with understanding the vocabulary, students may still misunderstand the difference between the domain and range values when looking at the graph of a functions. Most of these mistakes come from switching the coordinates for the x and y.

	12. What skills/concepts and/or mathematical vocabulary may need reinforcement?
	There will need to be reinforcement of domain and range values (especially in respect to input and output values) understanding sets and how to write in multiple notations. 
Understanding functions
	There will need to be reinforcement of domain and range values (especially in respect to input and output values) understanding sets and how to write in multiple notations. 
Understanding functions

	13. What probing questions might you ask to encourage perseverance or push students to new understanding?
	How can analyzing a function help you understand the situation it models? 

	How can analyzing a function help you understand the situation it models?

	14. What questions might you ask to elicit prior content knowledge, connect to students’ experiences, and set up the task to ensure students understand the task without over-scaffolding or funneling?
	What is the coordinate plane?
How do you graph on the coordinate plane/
How can you identify the domain and range and what do they represent?
What is the difference between a relation and a function?
	What is the coordinate plane?
How do you graph on the coordinate plane/
How can you identify the domain and range and what do they represent?
What is the difference between a relation and a function?

	15. How might you strategically group or partner students during discussion to support building understanding?
	In most activities during the lesson students will be strategically grouped to include 2 low students, 1 middle student and 1 high student (this also depends on the dynamics of the class and how much prior knowledge each student has)
	In most activities during the lesson students will be strategically grouped to include 2 low students, 1 middle student and 1 high student (this also depends on the dynamics of the class and how much prior knowledge each student has)

	16. What questions might you ask to foster discussions around mathematical connections between anticipated student strategies?
	How can you define variables to effectively model a system?
What is symmetry in terms of math/art? What makes something symmetric?
What is the most essential information/features needed to sketch a graph?

	How can you define variables to effectively model a system?
What is symmetry in terms of math/art? What makes something symmetric?
What is the most essential information/features needed to sketch a graph?


	17. How will you ensure that all students are responsible for this rigorous thinking?
	Students will complete a lesson check after every few examples to determine their level of understanding of the concepts.
It may be a thumbs up/thumbs down, fist to five after each example. 
Students will complete a final culminating problem at the end of the class to help assess their retention of the lesson’s concepts. 

	Students will complete a lesson check after every few examples to determine their level of understanding of the concepts.
It may be a thumbs up/thumbs down, fist to five after each example. 
Students will complete a final culminating problem at the end of the class to help assess their retention of the lesson’s concepts. 


	18. What will you have in your hands as you are teaching?
What will students have in their hands?
	Teacher will have dry erase marker in hands with examples of graphs, pen and clipboard to check off what students are doing during the CFU’s
Students will have the student companion, pencil, practice work, graph paper
	Teacher will have dry erase marker in hands with examples of graphs, pen and clipboard to check off what students are doing during the CFU’s
Students will have the student companion, pencil, practice work, graph paper

	19. What mathematical tools and/or concrete manipulatives will the teacher and students need?
	Rulers, pencils, highlighters, student companion, graph paper, rulers
	Rulers, pencils, highlighters, student companion, graph paper, rulers

	20. What technology tools will be necessary to support mathematical understanding?
	No technology is necessary besides the interactive smartboard and online book to give demonstrations of the graphing of functions expected outcomes. (students probably will not have 1 to 1 devices this early in the school year)
	No technology is necessary besides the interactive smartboard and online book to give demonstrations of the graphing of functions expected outcomes. (students probably will not have 1 to 1 devices this early in the school year)

	Additional Considerations
	

	If your lesson contains homework, how will you utilize the work?  Will you need to send scaffolding notes home? Is there a strategy you can use to maximize homework?
	Student homework (if assigned) is in the student companion book.  Students will have scaffolded examples from taking notes in the TN Reveal Student companion. If companions are not available students will be asked to sketch and example of each of the graph characteristics that were covered in the lessons. 
If students have access to the 1 to 1 device, problems will be assigned to students through the online book portal and problems will be scaffolded.  Students should have Student companions/notes to use as examples as well as the online book (if assessable.)
	Student homework (if assigned) is in the student companion book.  Students will have scaffolded examples from taking notes in the TN Reveal Student companion. If companions are not available students will be asked to sketch and example of each of the graph characteristics that were covered in the lessons. 
If students have access to the 1 to 1 device, problems will be assigned to students through the online book portal and problems will be scaffolded.  Students should have Student companions/notes to use as examples as well as the online book (if assessable.)

	 What additional materials do you need to prepare for this lesson?
	N/A
	N/A
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