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REPRODUCIBLE

Lesson-Design Sample: Advanced Algebra 2

Preparing for the Lesson: Advanced Algebra 2

Unit: Polynomial Functions and Equations
Date: October 6 
Lesson: Polynomial Functions—Introduction

Essential learning standard: State the big idea content and process standard for the unit addressed during this 
lesson.
• Content—

 } I can graph functions expressed symbolically and show key features of the graph.
• Process—

 } I can use modeling strategies and reasoning skills to solve problems. I can communicate my 
thinking and explain my strategy.

Learning target: State the specific learning outcome or outcomes for this lesson.
Students will be able to graph polynomial functions, identifying the zeros, and show end behavior.
Academic language vocabulary: State the academic vocabulary expectations for the lesson. Describe how you 
will explicitly address any new vocabulary.
Standard form of a polynomial
Degree of a polynomial
Leading coefficient
End behavior
Zeros
Some of these vocabulary words are new for students. Students may be familiar with them in 
nonmathematics contexts, but their specific mathematical meaning is new. We will be using a 
Frayer model to organize these words in terms of a polynomial function.

Beginning-of-Class Routines

Prior Knowledge: Describe the warm-up activity you will use. How does the warm-up activity connect to 
students’ prior knowledge, connect to an analysis of homework progress, or connect to future learning?
I will ask students to identify key features of polynomial functions. For the prior knowledge 
warm-up, students will start with a graphing example of a linear function and two quadratic 
functions. Students will identify the key features—zeros, end behavior, maximum and minimum, and 
so on. Students will make connections to what they know about linear and quadratic functions as 
the class gets ready for the tasks of the lesson.

Instruction—During-Class Routines

Task 1: Cognitive Demand (Circle one): High or Low
What are the learning activities to engage students in learning the target? Be sure to list materials you will need.
Students will compare equations and graphs of polynomial functions with equations and graphs 
of nonpolynomial functions in the following task: A table shows examples and nonexamples of 
polynomial functions. Students study the characteristics of each function table, and share their 
observations with their team. Then, on the poster paper for each group, students write how to 
recognize a polynomial function.
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What will the teacher be doing?
• How will you present and then monitor student 

response to the task?
• How will you expect students to demonstrate 

proficiency of the learning target during in-class 
checks for understanding?

• How will you scaffold instruction for students 
who are stuck during the lesson or the lesson 
tasks (assessing questions)?

• How will you further learning for students who 
are ready to advance beyond the standard during 
class (advancing questions)?

While students are talking, the teacher walks 
around the room and listens to the student 
dialogue to help support the types of questions and 
connections students make throughout the lesson.
Assessing prompts: What do you notice that is 
different between the graphs of the polynomial 
functions and the nonpolynomial functions? How 
could you write that?
Advancing prompt: Based on your criteria, is there 
another graph or equation you could create that 
is a polynomial function that might not be listed? 
Prove it as a group.

What will the students be doing?
• How will students be actively engaged in each 

part of the lesson?
• What type of student discourse does this task 

require—whole group or small group?
• What mathematical thinking (reasoning, problem 

solving, justification) are students developing 
during this task? 

Students will work in their teams to discuss the 
different examples and to create a list of key 
features for polynomial functions. 

Task 2: Cognitive Demand (Circle one): High or Low
What are the learning activities to engage students in learning the target? Be sure to list materials you will need.
Pass out an envelope that has four different types of polynomial equations inside. For example, g(x) 
= 16x2 + 2 or f(x) = –x4 + 4x – 3. Each person in the group will choose one equation to use for the 
task and then, students will compare their equations at the end of the task. Pass out the equation 
and graph task sheet. On this sheet, students should complete the following five steps.

1.  Write the equation for your assigned polynomial function.
2.  Complete a table of values for your function. Be sure to be thoughtful about the points you 

choose to graph. (You can use your calculator to help graph so you have an idea of what the 
graph looks like.)

3.  Graph your function by hand on the graph paper provided.
4.  As a group, compare your four different polynomial function equations, tables, and graphs. 

What are the similarities and differences with the graphs or equations? Do you notice any 
similarities between polynomial functions and functions that we have discussed before? What 
do you notice about the number of zeros and the different functions? Be sure to note those 
details. Once you have discussed, add your new thoughts or adjust your original thoughts on 
your poster paper.

5.  Student groups share their observations with the class.
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What will the teacher be doing?
• How will you present and then monitor student 

response to the task?
• How will you expect students to demonstrate 

proficiency of the learning target during in-class 
checks for understanding?

• How will you scaffold instruction for students 
who are stuck during the lesson or the lesson 
tasks (assessing questions)?

• How will you further learning for students who 
are ready to advance beyond the standard during 
class (advancing questions)?

Again, while students are working, the teacher 
walks around recording different student 
comments and conversations to help guide whole-
group discourse to wrap-up the activity.
Assessing prompts:

•  If students are struggling with how the graph 
should look, ask, “What do you know about 
graphing? What will always work?” Advise them 
to make a table of values.

•  If the points aren’t working or helping, have 
students graph the function on a calculator to 
see the general idea. Then, prompt them for 
how to get started. 

•  If out of the window range, prompt them on 
how to set the range. 

Remember: The prompts are not directions on 
what to do; they are questions that help students 
access the information based on what they 
already now.
Advancing questions: Since this is a new concept 
and this portion of the activity is discovery,  
there are no specific advancing questions to ask 
at this point.

What will the students be doing?
• How will students be actively engaged in each 

part of the lesson?
• What type of student discourse does this task 

require—whole group or small group?
• What mathematical thinking (reasoning, problem 

solving, justification) are students developing 
during this task?

Students will do the following.
•  Students will be working in teams of four and 
independently as they make sense of the 
equation they are given. They are expected 
to work together to problem-solve and make 
conjectures.

•  Students will need to work together to 
complete the poster paper.

Task 3: Cognitive Demand (Circle one): High or Low
What are the learning activities to engage students in learning the target? Be sure to list materials you will need.
After the whole-group discussion, ask students how they could categorize all the graphs based 
on end behavior. Once students determine as a class how they could categorize the graphs (with 
the equation written on the graph paper), create a space on a wall for each category and have 
students tape their graphs up on the wall. Have students do a gallery walk in their groups to look 
at all the graphs by category. Ask students to list the patterns and observations they made as 
they walked around.
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What will the teacher be doing?
• How will you present and then monitor student 

response to the task?
• How will you expect students to demonstrate 

proficiency of the learning target during in-class 
checks for understanding?

• How will you scaffold instruction for students 
who are stuck during the lesson or the lesson 
tasks (assessing questions)?

• How will you further learning for students who 
are ready to advance beyond the standard during 
class (advancing questions)?

The teacher will provide the structure and 
directions and then facilitate the activity. The 
teacher will need to work with students to help 
them come up with categories for the graphs. After 
the gallery walk, the teacher will support a whole-
class discussion specific to multiplicity and zero.
Assessing prompts:

•  What do you think is happening here on the 
graph?

•  Why are there times when the degree of the 
function doesn’t match the number of zeros? 
What do you think is happening?

Some students may struggle with graphs that 
don’t fit when graphed on the calculator. They may 
need support in troubleshooting what to do.
Advancing prompt: What would happen to the 
graph if it was a degree of    ? Create an 
example for the class. 

What will the students be doing?
• How will students be actively engaged in each 

part of the lesson?
• What type of student discourse does this task 

require—whole group or small group?
• What mathematical thinking (reasoning, problem 

solving, justification) are students developing 
during this task?

Students post their graphs up on the walls.
Students will do a gallery walk to look at common 
or similar graphs. They will observe patterns or 
make note of interesting anomalies.

End-of-Class Routines

Common homework: Describe the independent practice teachers will assign when the lesson is complete.
Students will have three equations they will need to graph, and they will have to identify the zeros 
and end behavior.
Lesson closure for evidence of learning: How will lesson closure include a student-led summary? By the 
end of the lesson, how will the lesson measure student proficiency and that students develop a deepened (and 
conceptual) understanding of the learning target or targets for the lesson?
Students will answer two reflection questions before they leave class.

1.  How do you determine the number of zeros of a polynomial function using the degree of the 
function or graph of the function?

2.  How do you know when a polynomial function has multiplicity or complex zeros by comparing 
the degree of the function to the graph of the function?

Teacher end-of-lesson reflection:
Which aspects of the lesson (tasks or teacher or student actions) led to student understanding of the learning 
target? What were common misconceptions or challenges with understanding, if any? How should you address 
these in the next lessons?
For the third task, I wish I would have had students write their equation in larger print at the top 
of their graph from task 2. It would have helped for students to see during the gallery walk. There 
are still some misconceptions about the number of zeros and the degree of the polynomial for 
special cases. This is something I will need to continue to revisit through further class examples 
and even warm-ups.
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