Cooperative Learning Lesson: Jigsaw Model:
Author: Sarah Exley
Date Created: April 24th, 2014
Subject(s): Pre-Calculus
Topic or Unit of Study (Title): Chapter 7.5: Linear Systems and Matrices: Operations with Matrices
Grade Level: 12th grade (1.5 hour block classes)
Materials: Textbook: Pre-Calculus with Limits: A Graphing Approach 5th edition, computer, calculator, guided notes for lesson.
Summary (and Rationale):
 In yesterday’s lesson the students learned how matrices and systems of equations fit together and how to create a matrix using a system of equations.  For this lesson students will learn how to perform operations on matrices.  The students will learn this lesson differently than in the other lessons in this unit.  I will divide the class into 5 groups and choose one person to learn the all of the main concepts.  The other group members will be given smaller parts or concepts and all members will then research their “part”.  The students will then work to put all of their pieces together and learn the concepts.  I will be providing guided notes and websites for the students to use for their research.  The students will also complete a concept check quiz at the end of the lesson as a way for me to see that they adequately learned the material.
I. Focus and Review (Establish Prior Knowledge): [15 mins] 
I will review yesterday’s lesson and give the students a quick bell-work assignment to judge their understanding.  We will go over the assignment and I will ask the students to turn in their homework.  I will ask for any questions and work out any problems the students would like to see.  When I feel that the students are comfortable with the problems and understand the concept, I will introduce the lesson on Operations with Matrices.  I will begin by asking the students to brainstorm operations that could possibly be performed on matrices.  This will lead to my introduction of the jigsaw method and the instructions for how this lesson is going to work.
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	When given a worksheet containing 20 problems with matrices, the students will be able to determine whether matrices are equal and perform the operations of addition, multiplication by scalar and subtraction on at least 17 of the problems.

When given a specific “piece” of the lesson, the student will learn their “piece” and be able to teach it to the other members of their group through explanations and examples and show that they understand the concept.
When given websites and asked to research a topic, the students will be able to evaluate the content of each website and determine if it is relevant to the task and topic they are researching.
	The students will be assessed on their completion and accuracy of the worksheet.  This worksheet will be given at the end of class and will be treated like a quiz.  It will assess the student’s knowledge of the content and determine how much time is spent reviewing this material at the beginning of the next class.  The grading will be as is listed at the bottom of the quiz.

The student will show understanding of their “piece” of the lesson by accurately completing the guided notes and accurately teaching the “piece” to the other members in their group. 

The students will be able to review the websites given and decide what material is relevant to their topic and determine how they can use the site to help teach their topic.




State the objective: [3 mins]
Assessment: [15 mins]
III. Teacher Input (Present tasks, information and guidance):  [10 mins] 
· Hand out guided notes with instructions for jigsaw lesson, and explain how the lesson is going to work.
· Break the students into 5 groups and assign each group a “piece” of the concept to learn.  Assign one person in each group the role of “expert”.  This student will learn all “pieces” of the concept.
· Explain the process of the jigsaw and the student’s roles.  Also tell the students how much time they have, and what all they need to include when they teach their “piece”.
· Tell the students that when they are done teaching their “pieces” they will take a “quiz” to assess their learning and mastery of the concept.  I will explain that the quiz is just to see how far they have come and will be graded as a classwork grade.  I will use the quiz to help decide if the material needs to be retaught, or if the students have a good understanding.
IV. Guided Practice (Elicit performance): [15 mins]
The students will be given 15 minutes to research their “piece” using the websites provided and their textbook.  As they research, they are to fill in the corresponding section in their guided notes.  During this time I will be walking around the room monitoring progress and making sure the students are finding what they need and staying on task.  As students finish their research, they can talk with others in their group and compare notes.  When I see that everyone has their section completed I will lead everyone into the next part of the jigsaw.
V. Closure (Plan for maintenance): [15 mins; 15 mins for quiz]
The students will get into new groups consisting of one student from each of the original 5 groups. The students will teach their “piece” of the lesson starting with the “expert” member in the group.  Each student will walk through a few examples and steps that the students need to know.  When the groups are done (approximately 15 mins), all students should have completed the guided notes packet and have a good understanding of the material.  I will then conclude the lesson on Operations with Matrices with a quiz to assess the students learning and understanding of the concept.  By this time class will be coming to a close and I will give the students their homework assignment from the textbook.    
VI. Independent Practice: 
Students will work independently to research their topic and prepare to teach it to their classmates.  They will also collaborate with their peers in order to help teach each other the main concepts and gain a good understanding of the material.
STANDARDS:

NQ.VMQ.7: Multiply matrices by scalars.
NQ.VMQ.8: Add, subtract and multiply matrices.
NQ.VMQ.9: Understand properties of matrix multiplication.
HS.SI.1.3: Evaluate content for relevance to the assigned task.
Plans for Individual Differences: 
The students will be broken into groups very carefully.  Students who are quick learners will be given the role of “expert” and expected to learn more material.  These students will also be expected to assist the other students in teaching their topic and make sure that all important material is covered.
Students who might need more assistance with the material will be evenly distributed throughout the groups.  In this way, those students will have a chance to learn from peers so understand the material well and are good teachers.  Hopefully this will help the students get the assistance that they need and gain a better understanding of the concepts.

Plans for Accommodating for Sandra:

Sandra works well on a computer and likes to teach others.  For this lesson, I would provide her with the “piece” that talks about Matrix Addition and Scalar Multiplication.  This “piece” has a lot of games and activities online that Sandra can use to help her understand the material.  The “expert” in her group could also help her explain things and understand things that she is not fully grasping.  I will also encourage Sandra to speak up in her group and ask questions.  Every student should be doing this, so she will not be only student asking questions and should feel comfortable talking with her group members.  I think this is a great way to play off of Sandra’s strengths and get her actively searching for answers to her questions and games to help her learn.  
References (APA style):

Textbook (source of guided notes, examples and homework assignment):

Larson., Hostetler., & Edwards. (2008). Systems of Linear Equations in Two Variables. Precalculus with Limits: A Graphing Approach (5th ed., ). Boston, Mass.: Houghton Mifflin.
Websites for students to use:


Matrix Equality:



http://www.purplemath.com/modules/matrices3.htm 


Matrix Addition and Subtraction:



http://stattrek.com/matrix-algebra/matrix-addition.aspx 


Scalar Multiplication:


http://coolmath.com/algebra/24-matrices/03-scalar-multiplication-01.htm 


Matrix Multiplication:



http://www.mathwarehouse.com/algebra/matrix/multiply-matrix.php 


Applications:
http://www.mathsisfun.com/algebra/systems-linear-equations-matrices.html (only top section applies to this concept)

http://www.millersville.edu/~bikenaga/basic-algebra/systems-word-problems/systems-word-problems.html (students do not have to go through all examples, but does a great job of covering the material and how interpret it when in word form.)

Quiz: Created by me.

