3 Day Lesson Sequence


Patterning & Algebra

8m60 – model linear relationships using tables of values, graphs, and equations through investigation using a variety of tools

	
	Day 1
	Day 2
	Day 3

	Title
	Build a Model
	How many seats?
	Fundraising Party

	Goal
	- review of how to move from growing pattern to algebraic equation
	- represent a pattern in various ways

- describe one representation and explain strengths
	- move from being able to use concrete (square tiles) to abstract (money amounts) 

	Description
	- students work with coloured square tiles and position numbers 1, 2, and 3 to grow a pattern / build a model

- students identify the algebraic equation by following the sequence:

 #of tiles = position + _______  OR

# of tiles = position

x _____ + ______

- end with graphing of the patterns
	4 groups of 4 students

Beginning: revisit some graphed samples from yesterday 

Middle: students are working on a problem that involves #’s of tables and chairs at a grade 7/ 8 celebration – tables are trapezoidal, must be long banks of tables

How many tables will you need to seat x people? 

- building the model

- transferring model to a table

- developing an algebraic equation / rule

- graphing the model

End: jigsaw task where students meet in an expert group; 
	Impact Math p63

Beginning: 

- scenario / cover page is presented; discussion around “minimum total charge of $400”

Middle:

End:




	Lesson Study: Day 1 in 3 Day Lesson Sequence

	
	Math Learning Goals

· Activate students’ prior knowledge (patterning/algebra terminology; how to build and describe models of patterns)

· Have students build growing patterns with hands-on materials

· “Play” with the materials so they are more familiar with them for Day 2’s Lesson

Question: “How do we build and describe a variety of growing linear patterns using correct terminology?”
Materials: a variety of materials/manipulatives with which to build patterns, SMARTBOARD, vocabulary cards made in advance


Minds On… Whole Class ( Connecting/Activating Prior Knowledge (10 min)
Show some patterns on the SMART Board (SB) that reflect actual manipulatives that students are familiar with.

Ask students to think about the patterns on their own, in terms of what they are made with, their characteristics, how they are growing.  

Then ask students to consider the various proper math terms (patterning/algebra related) as you put them up on the chalkboard.  Students can then volunteer their ideas to the class.  If a student uses a word when talking about a pattern, they take it down off the board and hold onto it.  At an appropriate time, all those with cards can write their word on the SB.  This will be our “word wall” in progress.

Action!

1a. Distribute materials to students (one set of material for every pair) who will be working with their “elbow partner”.  Instruct them to build any pattern they would like with the materials they have available, suggesting they build their pattern to the third or fourth term.  Ensure that students have a piece of scrap paper handy to record a few things during the lesson.

1 b. Partners work together to write a descriptor that connects the term number (position number) to the term value (total value).  At this point, no direction will be given with respect to “descriptors.”  This will mean that many students will use words, while others may use algebra.

2 a. Teacher: “Now, I would like you to consider the pattern you just created and the description you came up with.  Is your description one that could be written algebraically?”  After appropriate wait time, teacher will then instruct students to create a new pattern with manipulatives, one that they know will be able to be written in an algebraic expression.  

2b. Students will use scrap paper to record the algebraic statement that connects the term number to the term value.

3a. Teacher: “Now that you have explored patterns that can be described using words or algebra, I want you to think about building patterns from a new angle.  I would like you and your partner to build a pattern that has a part that doesn’t change, and a part that does.  May I suggest you use some kind of visual difference between the two parts?”
3b. Instruct students to write a descriptor that connects the term number to the term value, paying close attention to how the part that changes and the part that does not are addressed in the descriptors
Consolidate ... Debrief Whole Class ( Discussion/Sharing (20 minutes)

Ask students to volunteer to put some of their patterns and related descriptors on the SB, eliciting from them their thinking behind the creation of the pattern and the descriptions.  A SB file will be ready, hosting a variety of “manipulatives” that match what the students have.

From these examples, the teacher will lead a discussion on the idea of a constant and the concept of a variable, stressing the use of these terms.

The teacher will assist students in creating new descriptors, in particular algebraic expression, that contain a constant and a variable.  These will be saved for the Minds On of Day 2.
	Lesson Study: Day 2 in 3-Day Lesson Sequence (PUBLIC LESSON)

	
	Math Learning Goals

· Gr. 7: represent linear growing patterns using a variety of tools (concrete materials, paper and pencil) and strategies (table of values, graph, words)

· Gr. 8: model linear relationships using table of values, graphs, and equations through investigations using a variety of tools

· Mathematical processes: Problem Solving, Representing, Selecting tools and computational strategies, Communication

Question: “What are the benefits of representing a pattern in multiple ways?”
Materials: SB file of student work from Day 1, SB file with pictures ready, bag of materials for each group of 4, hand-out (for each individual, tailored to their expert group)


Minds On!! 

Whole Class ( Connecting/Activating Prior Knowledge (10 min)

Use the SB to review vocabulary list created yesterday by students; have everyone read a word aloud, listening closely so that no word is read more than once.

Use the SB to call up students’ patterns from yesterday, however, with the descriptors hidden.  Teacher:  “With your elbow partner, spend the next 30 seconds discussing the pattern, and be prepared to report back to the class with a clear way to describe it.”  Teacher leads a discussion where students describe the pattern, reinforcing the use of mathematical language whenever possible.

Begin to extend their thinking by asking the class “We see statements with words, and algebraic expressions used to describe these patterns, but what are other strategies we could use to describe patterns?”

Action! 

Whole Class ( Setting the Stage for Today’s Exploration (35 min)
1. Set the stage for today’s “action” by talking briefly about patterns in the “real world.”  Confirm with the students that knowing different ways to represent patterns is extremely helpful, because different scenarios may be better modelled using one method over the other.  For example, to explain a pattern at the bank, it would not be very practical for the banker to take out a box of tiles to show you what is happening as your money gains interest!

2. Introduce the following problem: “For the upcoming Festival of Trees here at Highland Heights, we were thinking of having a tea room using tables from the library.  We were wondering how many people could be accommodated with the tables, if they were arranged in long rows. Here is a picture of the tables we were thinking of using, and how they would be put together.”  Teacher shows pictures of trapezoidal pictures on SB.  “What do you notice about where people can sit, and how two tables are put together?”  Elicit from them facts such as the tables set one on each end, two on the long side, and one on the short side.  Also, point out the fact that when tables are added on, one seating position is lost where they meet.  “Now, you are going to work in group situations to solve some problems that arise from this table scenario.”

Groups of 4 ( Exploration 

3a. Students are assigned to groups of 4 (“Expert” groups, numbered).  They are given manipulatives and are asked to first build a model of what would happen seating-wise for 1 table, 2 tables, … up to 4 tables.  They need to show all 4 terms.

3b. When group has completed all four terms and has checked with the teacher, they will receive individual handouts on which to draw the pattern they created with manipulatives and to complete pattern in one other way (determined in advance by the kind of sheet they were given by teacher).  The other methods are: by graph, table, statement, algebra (representing the 4 expert groups).

3c. Teacher leads a brief group chat to stress that after working together for a little while, each member of a group will be meeting up with others.  Teacher: “On your hand-out, another type of representation is given to you.  You and your group members will need to become experts on your representation because shortly, you will be meeting up with other students to share.  As you work on this other format, make sure each member of your current group can effectively explain your representation.”  Students then work with their group member to complete second representation.

4a. Group of 4 are created using Jigsaw method (based on shapes cards handed out).  These groups are made up of one person from each of the 4 remaining representations: graph, table, statement, and algebra.  Each student is given 30 seconds to show how their group represented the pattern with the manipulatives.

4b. Group members then share their individual representations (graph, table, statement, or algebra) explaining how it connects to the model.  As these explanations are given, the others copy onto their own sheet.
Consolidate / Debrief

Group/Whole Class (15 minutes)
1. While students are still in groups, ask two questions:  “How many tables are needed to seat 65 tables?  How many people can sit at 50 tables?”  Instruct students to use all representations (except a physical model) to answer the two problems and to be prepared to share any one of their solutions with the class.

2. Whole class: Have students return to their seats.  Invite individuals to demonstrate each of the representations on the SB (pages will be preset with gridpaper, table, etc.).  These representations will be saved for Day 3.

Homework

Reflect in a journal entry which representation was the best one to use to answer the questions?  Which one do you most prefer to use and why?

	Lesson Study: Day 3 in 3-Day Lesson Sequence 

	
	Math Learning Goals

· Review multiple representations

· Give students an opportunity to apply learning to scenarios that involve larger numbers, where modelling with manipulatives is not possible

· Expose students further to “real-life” situations that involve problem solving with patterns

Question: “How do we use what we’ve learned to make effective decisions?”
Materials: SB file of student work from Day 2, hand-out for each student


Minds On!! (10 min)
Whole Class ( Discussion 

1. Use the SB to review multiple representations of trapezoid tables problem.

2. Teacher gets feedback from last class’ homework by asking students to share their ideas re: what representations they choose as their most preferred and why.

Action! (40 min)

Whole Class ( New Scenario 
1. Teacher introduces a new problem.  

Jennifer, Steve, and their committee are planning a fundraising event to raise money for charity.  They want to rent a hall and provide food and entertainment.  Everyone in attendance will pay an admission fee to cover cost and the profit will be contributed to a local charity.  To minimize the cost of the hall, Jennifer and Steve call three different places to obtain quotes.  The maximum number of guests will be 70… (more details to be provided, posted on SB and on hand-out)

The scenario will be posted on the SB, and together, the students and teacher will highlight key information.  Teacher will give the following overview: “Now that you have learned about different methods of representing patterns, it’s time to see what you can do on your own with respect to using these methods to solve problems.”
2.  Teacher will distribute one hand-out to each student (depending on ability level, as the scenarios will be tailored to three ranges of ability)
Individual ( Independent work

Teacher will circulate as students work on their individual work.
HOMEWORK:  Complete hand-outs.
Consolidate / Debrief (Next Class)
Group/Whole Class (20 minutes)
1. Have students reflect in a journal entry which representation was the best one to use to answer the key questions on the hand-out.

2. Take up the three different scenarios, and as a class, decide which place offers the best deal for the charity event.
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