
Lesson Plan Template




The whole template is aligned to 1e Designing Coherent instruction

Teacher: 
Fall 2013
Unit Topic:  Solving equations
1a Demonstrating knowledge of content and pedagogy

Big Idea(s): Mathematical situations and structures can be translated and represented abstractly using variables, expressions, and equations.
1a Demonstrating knowledge of content and pedagogy
	Learning Objective:  

1c Setting instructional outcomes

3a Communicating with students

Scholars will be able to find the measure of angles algebraically by reasoning abstractly and quantitatively.
Learning strategy objective: Students will be able to use images to make evidence-based statements about problems involving angle relationships

	Focus questions:

3b Using Questioning and Discussion Techniques

3d Using Assessment in Instruction

1. How can you identify any supplementary, complementary, or congruent angle relationships in a diagram?
2. How you represent the same angle relationship with different equations?
3. How can rewriting an equation in a different form shed light on the problem?

	Mathematical Practices:

1a Demonstrating knowledge of content and pedagogy

MP1 – Make sense of problems and persevere in solving them
MP2 – Reason abstractly and quantitatively
MP3 – Construct viable arguments and critique the reasoning of others

MP6 – Attend to precision
MP7 – Look for and make use of structure
	Standard(s):  

Content CCLS

1a Demonstrating knowledge of content and pedagogy
8.G.5 – Use informal arguments to establish facts about the angle sum and exterior angle of triangles, about the angles created when parallel lines are cut by a transversal, and the angle-angle criterion for similarity of triangles.

7.G.5 – Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step problem to write and solve simple equations for an unknown angle in a figure.
A-CED.1 – Create equations and inequalities in one variable and use them to solve problems.



	
	Skill(s) Checklist:

1a Demonstrating knowledge of content and pedagogy

Identifying angle relationships
Writing equations to match a situation

Solving multi-step equations

Substituting to evaluate an expression


	Student Grouping/Differentiation:

1b Demonstrating knowledge of students

3c Engaging students in learning

3d Using Assessment in Instruction

3e Demonstrating flexibility and responsiveness

Students are in mixed ability groups based on state assessment results
This lesson was designed based on a pre-assessment activity centered on student misconceptions.  Students will be in mixed-ability groups based on the results of this pre-assessment
Two students will receive SETSS services during this period.  Specific modifications will be noted in the lesson plan where applicable.
	One on One Conferencing: 

1b Demonstrating knowledge of students

2a Creating an environment of respect and rapport

3a Communicating with students

3d Using Assessment in Instruction

3e Demonstrating flexibility and responsiveness

Class:
Anticipated conferencing focus: __________________

Student 1._________________________

Student 2. _________________________

Student 3. _________________________ 

 Group Conference Topic:  

Class:
Anticipated conferencing focus: __________________

Student 1._________________________

Student 2. _________________________

Student 3. _________________________ 

 Group Conference Topic:  

Class:
Anticipated conferencing focus: __________________

Student 1._________________________

Student 2. _________________________

Student 3. _________________________ 

 Group Conference Topic:  



	Materials:

1d Demonstrating Knowledge of Resources

Laptops, task card, chart paper/white board easels

	

	Assessment during the Lesson:

3d Using assessment in instruction

Skills checklist to facilitate student self-assessment
Teacher-created rubric to facilitate student self and peer assessment
	

	Problem of the Day (5 minutes)

1a Demonstrating knowledge of content and pedagogy

1b Demonstrating knowledge of students

3c Engaging students in learning

See mini lesson
	1a Demonstrating Knowledge of content and pedagogy

1b Demonstrating knowledge of students

1d Demonstrating knowledge of resources

3b Using Questioning and discussion techniques

3d Using assessment in instruction
Assessing Questions:
How did you write your equation?

How do you know if your equations are equivalent?

What is the relationship between the two angles?  How did you know?
Advancing Questions:

How can you use what you know about supplementary angles to rewrite the equation in a different form?
If you are adding to solve for x, can you think of another way to rewrite the equation using the structure?

	Set Up/ Mini Lesson:

1a Demonstrating Knowledge of content and pedagogy

1d Demonstrating knowledge of resources

3a Communicating with students

The set up is presenting the task for the lesson and the directions to students.  This portion of the lesson can build off a flipped lesson that will continue with instruction or a task from a flipped activity previously assigned.  There will be times when this is a traditional mini lesson.

This section should also include an extension activity that should be added on the front board.
Do Now: How many different equations can you write to solve for x in the diagram below?  How do you know your equations are equivalent?
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Pre-select students with different representations for share out.  Possible opportunity to create an expert using questioning.

Introduce rubric for solving problems and writing explanations:

Rubric
Criteria

4
3
2
1
Work demonstrates evidence of algebraic thinking

Equation to solve for x is set up correctly

Explanation is clear and includes key geometry vocabulary

Explanation references the diagram and avoids making assumptions

4: Deep understanding shown, meets the criteria throughout the task
3: Understanding shown, meets the criteria in most parts of the task

2: Some understanding shown, meets the criteria partially

1: Limited understanding shown, does not meet criteria

	Explore Phase(group work):  
3c Engaging students in learning

The explore phase is the group work.  This section should indicate specific directions, time constraints, and any guiding questions that will help support the students’ work.
Each group will complete one of the task cards
Groups will use rubric to assess answers

Supports: Differentiated feedback questions, pre-teach vocabulary to SETSS students, tasks with multiple entry points, students will have access to screencast during lesson to support vocabulary
Extension: Students may complete another task



	Solution Paths:

1a Demonstrating Knowledge of content and pedagogy

1b Demonstrating knowledge of students

1d Demonstrating knowledge of resources

· Student sets up equation to solve for missing angle
· Student explains step by step procedure to solve for x
· Student uses specific angle relationship vocabulary to solve for x
· Students uses guess-and-check or arithmetic to solve for x

	1a Demonstrating Knowledge of content and pedagogy

1b Demonstrating knowledge of students

1d Demonstrating knowledge of resources

3b Using Questioning and discussion techniques

3d Using assessment in instruction
Assessing Questions:

(A) Explain how you solved for x.  Can you find an algebraic solution for x?
Advancing Questions:

(B) Can you find a different way to set up your equation?
(C) Can you come up with multiple representations of the same equation?

	Possible Errors and Misconceptions:

1a Demonstrating Knowledge of content and pedagogy

1b Demonstrating knowledge of students

1d Demonstrating knowledge of resources

· Student incorrectly sets up equation
· Student identifies incorrect angle relationship

· Student does not recognize that 3 angles can be supplementary

· Student does not recognize congruent angles when parallel lines are cut by a transversal
	1a Demonstrating Knowledge of content and pedagogy

1b Demonstrating knowledge of students

1d Demonstrating knowledge of resources

3b Using Questioning and discussion techniques

3d Using assessment in instruction

Assessing Questions:

(A) How did you identify your angle relationships?
(A) Explain what your equation means in words

(B) Do angles need to be adjacent in order to be supplementary?  How do you know?
Advancing Questions:

(C) How does your equation relate to the diagram?
(C) How can you include specific geometry vocabulary in your explanations

	Share and Discuss:

3a Communicating with students

3b Using Questioning and discussion techniques

3c Engaging students in learning

Teacher will preselect students for share out (one group per task).  Students will post work and explanations on white board easels/chart paper prior to the start of the share out.
· Student work will be selected based on quality of explanation

· Sequenced from low to high

Classmates will provide feedback based on the rubric.  Each group will be asked to turn and talk and provide one piece of positive feedback and one area of growth.  Teacher will preselect students to share feedback.
Discussion will center on what makes the explanation highly effective when paired with the work

	Reflection/ End of Lesson Assessment:

3d Using assessment in instruction

Students reflect on their own work:
1. Based on the feedback we provided in class, is there anything you would change about your problem?  Why or why not?
2. What do you think is the most important thing to do when applying algebraic thinking to angle relationship problems?  Why?


Task 1
In the diagram below, 
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.  Find the value of x.  Explain how you found your answer.
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Task 2
Line n intersects lines l and m, forming the angles shown in the diagram below.  What value of x would make 
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l||m

?  Explain how you found your answer.
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Task 3

In the diagram below, 
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.  Find the measure of 
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.  Explain how you found your answer.
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Rubric
	Criteria
	4
	3
	2
	1

	Work demonstrates evidence of algebraic thinking
	
	
	
	

	Equation to solve for x is set up correctly
	
	
	
	

	Explanation is clear and includes key geometry vocabulary
	
	
	
	

	Explanation references the diagram and avoids making assumptions
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