Math Lesson Plan: Multiplying 2 digit whole numbers by 2 digit whole numbers
Grade 5
(based on ideas from the Teacher of the Week work done in the 4173 class at Acadia University, and the book found through Amazon.com)

Approximate Time Length: 40 minutes
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in both numeric and algebraic situations.

KSCO: By the end of grade 6, students will have achieved the outcomes for entry-grade 3 and will also be expected to

i) model problem situations involving whole numbers, decimals, and fractions by selecting appropriate operations and procedures
SCO: B3 find the product of two 2-digit numbers 
Goals/Objectives: To introduce to the students how to multiply two 2-digit numbers together, first using base ten blocks, then pictures, then in numbers.

Procedure/Description:
· To start the class and re-familiarize the students with multiplication, I will read the book “Multiplying Menace: The Revenge of Rumplestiltskin” by Pam Calvert. This book is about Rumplestiltskin’s return to the kingdom after the queen banished him. He wants to get his revenge so he starts multiplying the animals in the kingdom so that there are lots of them. He multiplies them at first by single digits and then increases to double digit amounts. In the end he gets multiplied by zero and disappears and makes this number important number to re-visit. The students will be seated in the reading corner at this time. (It is important for children of all ages to hear literature, even though this is a book that most will be able to read with ease on their own).
· Then, we will talk about the book and debrief making sure that everyone understands what is going on. I will then ask why Rumplestiltskin multiplied the animals instead of just adding them. Would you get a larger product faster if you multiplied? Why do you think it is important for us to learn how to multiply 2 digit numbers by 2 digit numbers? 

· Next, on the white board we will do some practice questions involving multiplication of one digit numbers by one digit numbers and one digit numbers by two digit numbers. This is important to see if there is understanding of the basic multiplication facts that the children should be able to spit out with little hesitation. I will write the question on the white board and then read what I wrote out loud. At first I will point to students to get them to answer, especially those that I know have some difficulties, however some students have problems with this pressure, so if they want to pass I will let them. But I will make sure that they know that this is a safe environment and it is OK to make a guess. Then I will just get the group to yell out the answer as a class. I will watch for students who are not moving their mouths, or whom are looking to their peers for the answer and take note of these children. We will do approximately 5 one digit by one digit questions, and about 6 or 7 one digit by two digit questions. Some would include 4x6, 1x2, 10x2, 20x3…if I see hesitation of some of these I will ask more. More may be needed depending on the class and the day, so keep this in mind. 
· After there is seemingly a comfort level attained with doing these problems, I will bring out the base ten blocks and my felt versions of the base ten blocks ( if felt board is not available just use the base ten blocks on the overhead)

· I would then model for the class what one of our previous problems of multiplying 1 digit by 1 digit numbers would look like using the felt or base ten blocks, showing the rectangle that it forms. This would be a review for the students because they have already practiced using the base ten blocks to do this type of multiplication.
· Then I would call on a student to come up and show us a 1 digit by 2 digit problem using the blocks/felt. I would get the student to describe what they did to the class so that it is was clear what he/she had just done with the manipulatives.

· Referring back to the story, I would say, “I want you all to imagine now that Rumplestiltskin found 12 rats in the woods and he wants to make even more, in fact 13 times more than he already has. So we need to find out how many that will be.” Next I would ask them how they think this would look if we were using the base ten blocks to multiply 2 digit numbers by two digit numbers. I would ask the group how do I make the number 12 out of base ten blocks? The class will say using a rod and 2 cubes. Then I would ask what would 13 look like?  Once everyone agrees that 1 rod and 3 cubes is the same as 13 and 1 rod and 2 cubes are the same as 12. I will tell them that we are about to multiply 12 by 13. If there is a student that thinks that they can model this for the class using the input from the group on what to do, this will be great. If not I will put the pieces up asking them where I should put the blocks. 
· I will re-introduce the grid we used before in multiplication, where we place on number along the side and one number along the top to find the product which will be in the middle. I (or the student volunteer) will place 12 along one side and 13 along the top using the base ten blocks. I will then cover up the cubes on both sides with a piece of paper so that the class just sees the two rods. I will re-ask again how many do the rods stand for? They will answer with 10. I will ask them to revisit their multiplication tables to see if they can remember what 10 multiplied by 10 is. (They have covered this in their tables previously) They will answer with 100, so I will ask them how can I make 100 out of the base ten blocks? Some might answer with a flat and others might answer with 10 rods Both answers are correct, and can be accepted at this time.  I will ask do you think this makes a rectangle? Why or why not? I will place this flat in the inside of the grid and re- go over how we get 10 multiplied by 10 to make a flat. Showing that it does indeed make a special rectangle…a square.  Making sure that everyone sees where this is coming from before proceeding, leaving time for questions as well.           
NOTE: If there is difficulty with the 10 by 10, break the tens into 2 fives and do it that way first, then work back to the tens. 

· I will then cover up 1 rod on the side and uncover the cubes on the side. I will leave the cubes on the top covered up and the rod uncovered. Now all they can see is 1 rod and 2 cubes. Again I will ask what number the 2 cubes stand for and what the 1 rod means. Show them that the problem is now asking what is 10 multiplied by two? When they answer with 20, ask them what does 20 look like using the blocks?  Will it make a rectangle? 2 rods should be the answer, so show them what it looks like in your making of the rectangle. Ask if they can see the rectangle forming. Why do you think we keep having a rectangle form? Probe the shape and the form it takes when using your materials. Ask them if they can model for you using the materials the concept of a rectangle. If they do not fully understand this right away it is ok because it is the first in a series of lessons, when this gets revisited in the concluding lesson, they should be able to give reasoning with more confidence.
· Continue the covering up and multiplying for the other combinations left (3 x 10, and 3x2) Then ask them to name how much sections are worth keeping track of all their responses on the side so that they can be added. First they will respond 100 for the flat (so write 100 to the side) then 20 for the 2 rods, so write 20 under the 100, and so on for the 30 and the 6. Encourage the students to add the numbers up with you. (This may be a long list if you had to do it with the 10s broken down into two sets of 5) Show them how there is a rectangle now in the centre. Also when adding up be sure to stress not to add in the numbers that you have placed on the outer edges, because those are the numbers you have started with.
· Then show them in numbers what they just did that 12x13= 156, Ask if they can see where those numbers came from. Going back and writing in the numbers by the felt or base ten ones.
· Ask if there are any questions, and then do another model (21x22) getting the class to give more input this time, so that it is less teacher directed. Finally do a third example (25x32) with them, this time the teacher only gives the two numbers being multiplied together (25 and 32), with the students completely telling the teacher where and what to do with the rods, flats and cubes. Allow time to ask questions and explore why things were done the way they were. 
· Students will return to their seats and pair up with their neighbor to complete some exercises of their own using the blocks. I will get them to start again using fairly small numbers (16x13, then work up to some larger ones 20x26, 18x27, 33x33 and the 42x 63 as a more challenging one at the end so that students that are breezing through can have something to challenge them as well.) Using both of their desks and a large piece of paper, probably a piece of chart paper cut in half with the grid drawn on they will place the base ten blocks on the paper. First they will work together to solve 3 predetermined problems (listed above, with 2 extra harder questions) given by the teacher. Then once they have finished and correctly executed those ones they will be given the opportunity to try and stump their partner by giving each other problems to solve taking turns. All of the teacher asked problems will not involve having too large of answers and there will be plenty of room on their paper to place all of their needed blocks. But, once the students start coming up with their own questions the problems might have larger answers that might not fit, or they might start running out of materials. As soon as students start complaining that there is not enough room or that they are running out of materials, I will stop the class and ask them to return to the reading corner. 
· Now, I will ask them if they can tell me some of their problems they encountered with either space or lack of supplies. Then I will ask them if they would be able to draw me a picture of what a cube looks like. They might have trouble with the 3-D part so ask them if you were looking straight down on it what does it look like, then they should answer that it is a square. (Holding up a cube so they can all look at the top and see that it is indeed a square) I would also show them that if they lay the cube or rod or whatever on the paper that they could just trace it to get the shape. This would work for now but they might need to draw them smaller once the numbers get larger. Then I will continue to ask them what a rod and flat would look like as well. Then on the white board I will draw a cube and rod and flat and show them compared in size to an actual rod, cube and flat, asking which is bigger. So then I will ask do you think you can fit more drawn flats on a page than actual flats? They will answer with yes, so I will then do a shared demonstration of what our first problem of 12x13 would look like drawn out.
· Time permitting, I will get them to go back to their seats and try writing out their problems on pre-photocopied paper with the grids on them. If not this is where the next lesson will pick up.
Assessment:

· During the group warm-up activity, if there is a child that is called on that does not know the answer, or that passes the question to one of the basic 1 digit by 1 digit or how to do the 1 digit by 2 digit questions, I will make a note of that in my math log where I have pre-made sheets with student names and dates, so I only have to fill in info. I would write things like hesitant to answer, needs more review on multiplication tables, etc. This way I will be better able to plan and modify future lessons. (I will make these notes after I get students to transition into their seat work so that I will not forget).
· Then in the seat partner work I will circulate with my clip board/math log, and ask the groups questions about how they are finding their answer, what are they exactly doing. And jotting down areas that might need more work or focus in an up coming class, or if certain people need more challenging exercises.
· Finally when the students start recording their diagrams through their drawing I will take them in after the lesson is over and see if there are any problems and add them to their portfolios for math, so I can have a starting piece of info on how they are doing with 2 digit numbers.

(No formal evaluation will be done here because this is just an intro to a new concept, only assessment FOR learning is being conducted)
Extending/Modifications:

· If a group/student is breezing through the base ten block models for constructing the questions, they can move onto the drawing part sooner, and if they grasp that then I will show them how to do it numerically instead. 
· If a group/student is struggling with multiplication of let’s say 10x10 or 20x20, then I will show them again how to break numbers down into more manageable pieces, and if a group is not ready to move onto the drawing I will let them continue to work with the models to ensure their maximum proficiency. 

· I will also try and make sure that there is a stronger student paired with a student that might need more help, so that the stronger student can help the other student learn better. It is also challenging the stronger student more because they need to help explain what is going on to their peer(s). I will try to make sure that there are groups of 2 so that turn taking can happen more readily, but in the case that a student is absent or that there is an uneven class size groups of 3 can be made as well. 

· Not every room is going to have a reading corner, so the students may have to stay in their chairs, but if there is room at the front of the room, to push some desks around to make a space, that would also work. It is just nice to have the children move around so that they are not in one space the whole time. 

· This lesson is broken up into a number of different parts, so that if there was an interruption it would not be the end of the world. 

· Also there may not be a white board, or felt board, so a chalk board-small or large or a hand held white board which is smaller could substitute. Or an overhead projector would also do the trick.

· If there are students in your class with mobility issues the constant moving around may not be as effective, so that might change based on that. If it is hard for the child to maneuver then the children would most likely remain in their seats for instruction, and just move when they partner up. 

· I find for a child that may have hearing or vision problems, bringing the children closer on the floor in the reading corner or what have you it will help them hear and see better, without directly drawing attention to them, because the whole class would be with them. 

· There are pictures, and numbers and oral communication for what the students are to do, which should encompass most needs in the classroom. When the story is being read however, that is mostly an auditory activity, so frequent picture showing may be needed. Also some children find it hard to just sit and listen to a story, so they may need to doodle on a piece of paper or do what they need to follow along. If possible having multiple copies of the book for some students to follow along would be nice.

· Communication between students and as a class in the group is encouraged, and for a child that may have speech problems, or ESL, modifications may need to be made. Making sure there are lots of pictures and diagrams as explanations or little boards for them to write on. This is a hands on activity so they are able to see what they are creating. 
· All schools should have access to base ten blocks, so it is important for teachers to communicate if they all share the blocks, and plan in advance when you know you need them, so you do not turn up empty handed.

· There is a tie to language arts through the incorporation of the story  (although, the story didn’t have the actual 12x13 question, it was a nice lead in) but this lesson could also be tied into social studies or health or science if you create word problems to go along with them that will refer the students to something they are learning in other subjects. Also problems can be created to deal with everyday life such as when they are buying something that they might need to multiply 2 digits by 2 digits.
· There are also connections being made to things that the students have previously learned in math such as the use of the base ten blocks, and multiplication of 1 digit by 1 digit and 1 digit by 2 digit numbers to reinforce that understanding.

Materials:
-Book “Multiplying Menace: The Revenge of Rumplestiltskin” by Pam Calvert

-White board, chalk board, felt board, magnetic board (small and or large) (any one you have access too, not all are needed)
-Overhead projector

-Markers, and chalk

-Base Ten Blocks (enough for the class which in this case would be for 26 students)
-Felt versions of base ten blocks, or magnetic

-Pre-made and photocopied pages with grids on them

-Chart paper

-Teachers note log/assessment sheets

-Pencils for the students

-Pictures of instructions if necessary for students with hearing difficulties or ESL students
