Progression of Daily Lessons for Division of  3-digit by 2-digit Numbers

	
	Teacher Demonstration
	Guided Practice
	Guided Practice mixed with previously known skill
	Teacher Monitored Practice
	Independent Practice without teacher monitoring (homework)

	Day 1
	Problems 1-3
	Problems 4-7
	
	
	

	Day 2
	Problems 8-10
	Problems 11-14
	
	
	

	Day 3
	Problems 15-16
	Problems 17-21
	
	
	

	Day 4
	Problems 22-23
	Problems 24-28
	
	
	

	Day 5
	Problem 29
	Problem 30-32
	Mixed problem sheet 1

(3 new skill problems

3 known problems)
	
	

	Day 6
	Problem 33
	Problem 34-36
	Mixed problem sheet 2 (3 new skill problems

3 known problems)
	
	

	Day 7
	
	Problem 37
	Mixed Problem sheet 3 (2 new skill problems

2 known problems)
	Student Ind Practice Sheet 1

(4 new skill problems

4 known problems)
	

	Day 8
	
	Problem 38
	Mixed problem sheet 4 (2 new skill problems

2 known problems)
	Student Ind Practice Sheet 2  

(4 new skill problems

4 known problems)
	Homework Sheet 1

	Day 9
	
	
	
	Student Ind Practice Sheet 3

(4 new skill problems

4 known problems)
	Homework Sheet 2

	Day 10
	
	
	
	Student Ind Practice Sheet 4

(4 new skill problems

4 known problems)
	Homework Sheet 3

	Remaining days 
	
	
	
	
	Periodically

Homework Sheets 4-10


Division of 3 Digit by 2 Digit Numbers

Alternative Algorithm to Long Division
This intervention is designed for students who did not learn how to divide 3-digit by 2-digit numbers as presented to the whole class from the core curriculum. 

You may want to try reteaching from the core curriculum first. Then try one of the Fluency Interventions if the student understands the concept of division and grasps what is happening behind the standard algorithm, they just need practice to do the procedure fluently.

If the student does not understand what is happening through the standard algorithm, this is a good intervention.

The purpose of this intervention is to show the student in more explicit terms what is happening in the standard algorithm. After the student is successful with this intervention, the teacher should go on to show the student how it matches what is happening in the standard algorithm but is not as visible.

There are several important parts to this intervention.

1. This set of directions for the teacher
2. A schedule of the lessons. This intervention is designed to take 20-30 minutes of class time depending on level and number of students. But it is not an entire math class. Students should be practicing other math skills and/or learning other concepts in each math class.
3. A sheet of problems for the teacher and student to complete each day. This intervention is designed to be spread across 10 days. It can go longer, but only when the student is highly accurate and can verbally explain what is happening – mathematically – at each step, should it go faster.
4. Periodic Practice that will be continued after the initial intervention is completed. This is important!
5. Integrity Checklist
Please contact Barb Scierka if you have any questions. I’d like to know which students are getting this intervention because I want to monitor the effectiveness of this intervention for our future use.

This method begins with the easiest of problems, then adds problems with remainders. Then the student needs to learn how to scale up this method to include more complicated problems and then any problem. The student will go through the teacher model, guided practice, mixed practice and independent practice for each change in the complexity of the division problems.
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The basic method in this alternative algorithm is to take away groups of the dividend until nothing is left or a number smaller than the divisor is left.

I’ve selected that we use 3 basic sized groups.

Dividing by 10

Dividing by 5

Dividing by 2

Dividing by 1

My rationale for these numbers is that these partial products should be or will be easy for the student to figure out – hopefully in their heads.

Multiples of 10 are easy to do and important for the student to know in a base ten system.

Multiples of five – all the student has to do is take half of the multiple of ten. Halving is a great skill for making math easier.

Multiples of 2 is just doubling. This is also an important skill in math and most kids can understand it easily.

Using the identity property is easy.

Ideally I would like to see students figure these numbers in their head but at first – if they don’t have good number sense they will need to write out each problem, but we should look to move them to mental math over time.

Example:

176 ÷11

11 times 10 is 110 – 10 groups of 11 is 110

11 times 5 is 55 – 5 groups of 11 is 55

11 times 2 is 22 – 2 groups of 11 is 22

11 times 1 is 1 – the student doesn’t need to write this one down if they know and understand it.

These are the chunks or groups we are going to use to take away from the divisor until there is nothing left.

	Say aloud – What number is closest to 176 (without going over). 110 is the closest number. How many groups of 11 are there in 110? There are 10 groups. 10 groups of 11 make 110. 

So when we take away 110, we are taking away 10 groups of 11. I’m going to write this down next to 110 so we can keep track of how many groups we are taking away.


	176

-110

subtract to get

66
	Record the number of groups

10

	Now we have 66 left, what number will get a closest to 66 without going over?

55 is closest to 66. There are 5 groups of 11 in 55. So I am going to take away 55, and I am going to write down that we are taking away 5 more groups of 11.


	66

-55

subtract to get

11
	5

	We have 11 left, how many groups of 11 can we get in 11?

There is one group of eleven left. I am going to take away 11 and I am going to write down that we are taking away 1 more group of 11.


	11

-11

0
	1

	Add up how many groups of eleven we made.
	
	16 groups of 11
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A Concrete view of the procedure.

Using unifix cubes or popsicle sticks.

Have the student make 176 things. Have them do it with groups of 10. Make 10 groups of 10 tings to make 100. 7 groups of 10 to make 70 and 6 single things.

Lay out the things so there are 10 groups making 100 together, another pile for 7 groups making 70 and the 6 remaining things.
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We have 176 things.

What the problem is asking us to do is to find out how many groups of 11 things can we make?

We need to find out how many groups of 11 are in 176.

Teaching Procedure

There are 5 parts to the schedule for this intervention.

Part 1 – teacher modeling. This is truly modeling where the students are not writing – just watching the teacher and listening. The teacher must be talking aloud their thinking as they do the math.

Part 2 – Guided Practice. During Guided Practice the teacher and the student work together to solve the problem. The teacher starts off in the first several problems doing most of the work, but gradually releases responsibility to the student. During this phase the teacher should be continuing the thinking aloud dialogue and questioning students. What did I do first? What did I do next? Why do we have to do this? What does this mean?

Part 3 – Guided Practice mixed with previously known skill. One of the hardest things for students is to know when and where to use a particular skill. This is built into this intervention. At this phase, the just learned skill in mixed in with some problems the student already knows how to do. The teacher continues to do these problems together with the student. The teacher needs to help the student to distinguish when, where, and why do I use the new skill. For example (I use this when I have to add the same sized groups over and over again).

Part 4 – Teacher Monitored Independent Practice. In this part the student is working on their own but the teacher is monitoring so he/she can jump in if the student starts to make a mistake. This is what is typically thought of as seatwork. Notice that is does not occur until more than a week of modeling and guided practice. The student needs to be very accurate in completing the work at this point. We don’t want the student to be practicing mistakes that will be much harder to correct later.

Part 5 – Only after highly accurate teacher monitored independent practice – 90- 100% should the student begin Independent Practice or homework. The difference between teacher monitored independent practice and independent practice is that the teacher cannot jump in to correct any errors as they are being made. So the student needs to be highly accurate. This phase should not be skipped because here is where the student builds fluency and confidence in the skill. The more distributed practice the student does the less likely they will forget the skill and have to be re-taught. An important feature of this is the distributed factor. Practice can be done 2 days in a row, but then should move to every other day, once per week, once per month, etc. It is this distributed practice that helps the skill to be firmly consolidated into the learners memory.

The teacher must do a lot of modeling for this teaching method to work. Don’t skip the drawing of the problem or modeling. The intention is to go back to the standard algorithm eventually, but first students must see what is happening in that algorithm. Also, the intention is that students would not have to draw pictures of the problem to see that they need to multiply, but until they can recognize when to multiply, they should draw a picture to figure it out.

In drawing pictures they should see that I multiply when I have things in groups, each group has the same number of things. Instead of adding the same number over and over again, I multiply.

Just as important, the student should see how each number in one factor has to be multiplied by every number in the other factor.

There are other features of this set of lessons that are critical to success.

· It is not anticipated that students will learn this skill in one day.

· Teacher modeling of the problem extends for many days.

· Don’t be discouraged if on the first day the students seem totally lost. This is to be expected. It is the repetition of the thinking aloud that let’s them come to understand what is happening. The first couple of days the students may be just figuring out the meaning of the language you are using, then they need to figure out the math. Be persistent and consistent at this point.

· Students do not start to do problems on their own until they have had lots of guided practice with the teacher.

· The schedule for this intervention is not set in stone. Some students may move along faster, but the teacher is warned against letting students work on their own too soon. Students should be at the point where they can explain what to do and what it means before they do teacher monitored independent practice. Students should be at the exasperated stage – I can do this – before beginning teacher monitored independent practice. They should be getting 90% accuracy in teacher monitored independent practice – If not do re-teaching.

· Some students may need more days of modeling before they are able to do the problem in teacher monitored independent practice.

· Some students may need less, but only move to the next phase when the student is highly accurate – 90-100%.

· This intervention is not meant to be a complete math class. Only some portion of the math class should be spent on this skill. During the rest of the math class students should be doing teacher monitored independent practice of other skills they recently learned and periodic practice of skills they learned earlier in the school year. Teachers could also be modeling skills in other areas such as time and money, measurement.

Talking Aloud Suggestions:

· I have 345 books and 23 students in the class. If give each student the same number of books, how many books will each student get?.

· I have 345 books. I want to divide the books into 23 equal groups. So I divide 345 by 23.

· Now I could subtract 23 over and over again until I don’t have any books left. But that is going to take a lot of time. There has to be an easier way.

· Let’s start off by putting 10 books in each group. 23 goups with 10 books in each is going to take care of 230 books. That a big chunk of books out of the 345.

· So I subtract 230 from 345. And record that that was putting 10 books in each group.

· 345-230 = 115

· 115 books are still left to be divided up among the students.

· If I tried another 10 books for each student that would be 230 – that’s too many, I don’t have that much left.

· So let’s try just half that number of books.

· If I gave every student another 5 books that would be 23 groups of 5 or 23 times 5. That’s half as much as the ten books I gave them. I could multiply 23 x 5 or I could just say it is half of 230 (since 23 x 10 was 230, and 5 is half of ten I can just take 230 and break it in half

· Half of 230 is 115 or 23 x 5 is 115.

· That’s exactly what I half left.

· So now I have divided all of the books among the 23 students and I don’t have any left.

· 345 divided into 23 groups means each group has 15 books.

Division of 3-digit by 2-digit numbers–Problems for Teacher Modeling & Guided Practice with Students
Teacher Models – Day 1

Problem 1 –  176  11
Problem 2 –  304 
Problem 3 –  221 
Guided Practice – Day 1

Problem 4 -  221 

Problem

Problem 6 – 266 

Problem 7 – 210 

Division of 3-digit by 2-digit numbers–Problems for Teacher Modeling & Guided Practice with Students
Teacher Models – Day 2

Problem 8 –  210  14
Problem 9 –  121 
Problem 10 –  289 
Guided Practice – Day 2

Problem 11 -  143 

Problem

Problem 13 – 209 

Problem 14 – 180 

Division of 3-digit by 2-digit numbers–Problems for Teacher Modeling & Guided Practice with Students
Teacher Models – Day 3

Problem 15 –  238  17
Problem 16 –  228 
Guided Practice – Day 3

Problem 17 –  234 
Problem 18 -  255 

Problem

Problem 20 – 288 

Problem 21 – 176 

Division of 3-digit by 2-digit numbers–Problems for Teacher Modeling & Guided Practice with Students
Teacher Models – Day 4

Problem 22 –  156  13
Problem 23 –  272 

Guided Practice – Day 4

Problem 24 –  198 
Problem 25 -  256 

Problem

Problem 27 – 238 

Problem 28 – 234 

Division of 3-digit by 2-digit numbers–Problems for Teacher Modeling & Guided Practice with Students
Teacher Models – Day 5

Problem 29 –  361  19
Guided Practice – Day 5

Problem 30 –  288 
Problem 31 -  144 

Problem

Mixed Problem Sheet 1
Day 5

	168  12
	49 x 27

	98 x 32
	204 

	208 
	87 x 64


Division of 3-digit by 2-digit numbers–Problems for Teacher Modeling & Guided Practice with Students
Teacher Models – Day 6

Problem 33 –  255  17
Guided Practice – Day 6

Problem 34 –  180 
Problem 35 -  240 

Problem

Mixed Problem Sheet 2
Day 6

	38 x 25
	225 

	221 
	81 x 56

	67 x 43
	169 


Division of 3-digit by 2-digit numbers–Problems for Teacher Modeling & Guided Practice with Students
Guided Practice – Day 7

Problem 37 –  209 
Mixed Problem Sheet 3
Day 7

	132 
	16 x 11

	204 
	17 x 12


Student Independent Practice Sheet 1
Day 7

	270 
	18 x 17

	15 x 14
	228 

	187 
	19 x 13

	192 
	18 x 11


Division of 3-digit by 2-digit numbers–Problems for Teacher Modeling & Guided Practice with Students
Guided Practice – Day 8

Problem 38 –  132 
Mixed Problem Sheet 4 
Day 8

	64 x 26
	252 

	76 x 59
	324 


Student Independent Practice Sheet 2
Day 8

	224 
	38 x 40

	74 x 93
	306 

	154 
	73 x 24

	81 x 79
	154 


Homework Sheet 2
	62 x 31
	187 

	216 
	73 x 36


Division of 3-digit by 2-digit numbers–Problems for Teacher Modeling & Guided Practice with Students
Student Independent Practice Sheet 3
Day 9

	34 x 26
	94 x 87

	304 
	143 

	285 
	24 x 32

	63 x 55
	198 


Homework Sheet 2

	342 
	45 x 30

	76 x 71
	270 


Division of 3-digit by 2-digit numbers–Problems for Teacher Modeling & Guided Practice with Students
Student Independent Practice Sheet 4
Day 10

	247 
	34 x 26

	94 x 87
	24 x 21

	192 
	195 

	33 x 11
	342 


Homework Sheet 3

	196 
	96 x 42

	323 
	63 x 55


Division of 3-digit by 2-digit numbers–Homework Sheets
Homework Sheet 4
	182 
	38 x 44

	165 
	17 x 20


Homework Sheet 5 

	43 x 41
	306 

	154 
	63 x 69


Homework Sheet 6
	216 
	187 

	66 x 38
	49 x 24


Homework Sheet 7 

	192 
	36 x 29

	64 x 73
	285 


Homework Sheet 8
	75 x 26
	156 

	15 x 16
	323 


Homework Sheet 9 

	56 x 33
	288 

	361 
	77 x 51


Homework Sheet 10 

	86 x 84
	221 

	132 
	74 x 30


Please Note: The student has to be proficient at multiplying by tens in order to grasp this picture. If the student does not understand what is happening in this drawing, use manipulatives such as popsicle sticks or unifix cubes. Once the student understands with manipulatives then try using the drawing or list above.


We want to move the student from concrete understanding (manipulatives) to representational (drawing or list) to abstract (the standard algorithm with numbers only). But it has to be at their pace.
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