Grade 4 Advanced/Gifted and Talented Mathematics 
The Third Bridge: A Problem-based Unit in Operations and Algebraic Thinking
Lesson Plan One: Constructing Numbers Using Base Ten Models to Solve Problems

	Background Information

	Content/Grade Level

	Mathematics - 4 Grade GT 

Domain – Numbers and Operations – Base 10 (limited to whole numbers < or = 1,000,000, Operations and Algebraic Thinking 4NBT.1, 4NBT.2, 4.OA.1, 
Cluster: Generalized place value understanding for multi-digit whole numbers

Students generalize their understanding of place value to 1,000,000, understanding the relative sizes of numbers in each place. They apply their understanding of models for multiplication (equal-sized groups, arrays, area models), place value, and properties of operations; in particular the distributive property, as they develop, discuss, and use efficient, accurate, and generalizable methods to compute products of multi-digit whole numbers. Depending on the numbers and the context, they select and accurately apply appropriate methods to estimate or mentally calculate products. They develop fluency with efficient procedures for multiplying whole numbers, understand and explain why the procedures work based on place value and properties of operations, and use them to solve problems. Students apply their understanding of models for division, place value, properties of operations, and the relationship of division to multiplication as they develop, discuss, and use efficient, accurate, and generalizable procedures to find quotients involving multi-digit dividends. They select and accurately apply appropriate methods to estimate and mentally calculate quotients, and interpret remainders based upon the context.


	Essential Questions/Enduring Understandings Addressed in the Lesson


	Essential Questions
· How can you model, represent and create interpretations of multi-digit numbers?  
· What generalizations can be made about place value patterns? 
· How can knowledge of place value help with multiplication and division of whole numbers?
Enduring Understandings
· Multi-digit numbers can be represented in a variety of forms.
· Between any two place values the 10:1 ratio remains the same.
· Flexible methods of computation involve understanding place value. 


	Standards Addressed in This Lesson



	4.NBT.1 Numbers and Operations in Base 10 - Recognize that in a multi-digit whole number, a digit in one place represents ten times what it represents in the place to its right. For example, recognize that 700 ÷ 70 = 10 by applying concepts of place value and division.

4.NBT.2, Numbers and Operations in Base 10 – Read and write multi-digit whole numbers using base-ten numerals, number names, and expanded form. Compare two multi-digit numbers based on meanings of the digits in each place, using >, =, and < symbols to record the results of comparisons.

4.OA.1 - Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 x 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal statements of multiplicative comparisons as multiplication equations. 


	Lesson Topic

	Extending understanding of place value and base ten concepts to model multi digit numbers.


	Relevance/Connections


	It is critical that the Standards for Mathematical Processes are incorporated in ALL lesson activities throughout the unit as appropriate. It is not the expectation that all eight Mathematical Practices will be evident in every lesson. The standards for Mathematical Practices make an excellent framework on which to plan your instruction. Look for the infusion of the Mathematical Practices throughout this unit.


	Student Outcomes



	· Students will demonstrate an understanding of place value (up to 1,000,000) by creating place value models. 
· Students will recognize the relationship between the different digits in multi-digit whole numbers.
· Students will use place value models to solve problems.

	Prior Knowledge Needed to Support This Learning



	· Students should have an understanding that each place value in a number (up to 1,000) is worth ten times more than the place value to the right of it.
· Students should have knowledge of and an ability to compose and decompose numbers, partial sums, counting up, and counting back by ones, tens, and hundreds. 
· Students should have an understanding of the four basic operations (knowledge that just as multiplication is related to repeated addition, division to repeated subtraction). 
· Students should have an understanding of how base 10 manipulatives can be used to model place value.


	Method for determining student readiness for the lesson



	Warm Up – Use Digi-Block or base ten blocks to represent a number and determine a number when given a Digi-Block or base ten block example.

The teacher can use the National Library of Virtual Manipulatives to create a number using cubes, flats, rods, and units, to discuss place value and hold discussions to determine student prior knowledge.



	Learning Experience

	Component
	Details
	How will this experience help students to develop proficiency with one or more of the Standards for Mathematical Practice? Which practice(s) does this address?

	Warm Up/Drill




	
Use the National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.htmlto model the use of base ten using virtual (or physical) manipulatives. 
Create examples and hold discussions to discuss place value and determine student prior knowledge.

Warm Up – Students use Digi-Block or base ten blocks at their seats to represent a number and determine a number when given a Digi-Block example.

Task 1
Teacher provides students with a representation of 1,336 (displayed this way: 1 cube, 2 flats, 12 rods, 16 units). 


Students write the number. Teacher should visually assess (every pupil responds – using whiteboards, etc.) 
Tell students to turn and talk to explain their thinking. Does anyone want to change their answer? Ask: How many 100’s are there in your answer? Probe for depth from a variety of responses. 
A student who responds “2 hundreds” may only be counting the physical flats shown in the representation. A student who responds, “3 hundreds” demonstrates an understanding that they need to compose a hundred using the 12 rods. A student who responds “13 hundreds” demonstrates an understanding of both concepts: that students need to compose a hundred using the 12 rods and that a cube represents 10 flats (hundreds). 

Task 2
Teacher provides students with a representation of 2,160 (displayed this way: 2 cubes, 20 rods, 14 units). 

Students write the number. Teacher should visually assess. 

Ask how many tens there are in your answer? 

Answers will vary. The students who responds “216 tens” demonstrates an understanding of composing tens and decomposing thousands into tens.

Ask: What is most efficient way to represent these numbers? (1,336 – 1 cube, 3 flats, 3 rods, 6 units) (2,160 – 2 cubes, 1 flat, 6 rods, 0 units) 

Task 3
Teacher asks students to use their manipulatives to build a number (215). Ask: How many different representations are there for building this number? (Allow students a reasonable amount of time to complete this task).

Give students an opportunity to share their models and defend their thinking. Teacher should encourage and ensure the use of appropriate math vocabulary (use of place value concepts, processes, precision, etc). 


	· Model with mathematics
· Construct viable arguments and critique the reasoning of others
· Look for and make use of structure 


	Motivation

	Ask: How many different representations are there for building a number and which is the most efficient? 
	Model with mathematics

	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary









	
Model Construction
UDL Components

· Representation is present in the form of constructing models for whole numbers. 
· Action and expression is present in the use of concrete manipulatives and technology. 
· Engagement is present in the activity through the use of a task that involves participation and exploration and through providing learners with discretion, autonomy, and choices in the tools used. 

Teacher and students discuss the idea of creating their own base-ten model. Teacher will model the process behind creating the different units in a base ten system.

Example: 
Introduce the post-it note as the unit. Ask students, “If this is the unit, how could I represent a ten?” A student response can include, “put ten post-its together” by stringing them together in a row, stacking them, etc. Ask, “What is the most efficient way to represent the same value without using ten post-its?” Note: teacher should guide students to a model using ten post-it notes on a single piece of paper as the most efficient and then using that single strip of paper with the same area to represent ten. Ten strips of paper would equal a whole page of paper that equals a hundred. Ten pieces of whole paper could be put together on a poster board to represent a thousand, etc. 

Follow the same process to have students create their own models.

The teacher should decide whether or not to provide access to the materials in class through a collection of a variety of materials OR have students bring in their own materials from home to use in creating their model. (recommended)

Students first need to decide what their base unit is and use that model to create the 10’s, 100’s, 1000’s units. [Note: Teacher can allow students to extend the place values beyond 1,000 by having students draw pictures.]

Note: The teacher should make sure that the models use appropriate proportions of powers of 10.

Students should next be given the number 659 and asked to represent the number using their model in the most efficient manner. 

Teacher should observe students through this process to facilitate and support. 

Formative Assessment: 
Students should write to explain the process they used to determine their base ten models in their math journals. Describe the process you used in building your model. What considerations did you make? What proved difficult?

	
· Model with mathematics
· Construct viable arguments and critique the reasoning of others
· Look for and make use of structure 



	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	
Model Presentations
Before students present their models, have each student perform a gallery walk of the models that were created to represent the number (659). During the gallery walk, students should write either a question or comment on an index card, and leave it for the architects of the model. 

Groups then will present their own model and explain their thinking about how it represents the relationships between the units in base ten to create the number (659). Students should address the questions/comments provided to them on the index cards during their presentation.

Note: The teacher should encourage and foster discussion among the students/questions about the models presented. 

· How does this activity help you understand place value in a base ten system? 

· What are the components of an ideal base 10 model? 

· What were some effective examples/what changes would you suggest? 

· What would happen to your unit if we divide it by 10? 100? 1,000?

Now represent the number 763 using someone else’s model. 

As the architect of the model, decide if the person/group using your model was successful. 

Formative Assessment: 
Ask students to use their model to represent the number 538, and illustrate it in their journal.

	
· Model with mathematics
· Construct viable arguments and critique the reasoning of others
· Look for and make use of structure 


	Activity 3

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary


	
Model Application
Note: In order to build a connection between Numbers in Base Ten and Operations in Algebraic Thinking, it is important for students to build an understanding of multiplication as a comparison. For example, students should use their Base Ten model to build or draw a model for the quantity 352 X 3 (which equals 1,056) or, in other words, (3) sets of 352. Teachers should encourage groups to combine their sets of 352 into a single product. 

Have students model the process of dividing their product into 4ths (1056 ÷ 4). For example, students should build or draw a model representing (1056 ÷ 4) which equals 4 shares of 264.  

Ask: What process did you use to decompose the 1000?

Check for understanding and accuracy.

	
· Model with mathematics
· Construct viable arguments and critique the reasoning of others
· Look for and make use of structure 


	

Closure





	

Ask: 
· How can you model, represent and create interpretations of multi-digit numbers?  
· What generalizations can be made about place value patterns? 
· How can knowledge of place value help with multiplication and division of whole numbers? 





	



	Supporting Information

	Materials



	Concrete Manipulatives (that model base ten) can include: 
· Digi-Blocks
· Base Ten Blocks
· Unifix Cubes 
· Buttons
· Beans
· Rubber Bands
· Paperclips
· Index Cards 
· Marbles
· Straws 
· Toothpicks
· Chart Paper and Markers for students to present their “base ten model”
· Pupil Response Boards 
· Glue 
· Scissors
· Tape
· Math Journals (Individual)

	Technology




	If access to an interactive white board with virtual manipulatives is available this should be used as well. 
Use the following sites as a motivation: 
http://nlvm.usu.edu/en/nav/frames_asid_152_g_3_t_1.html?from=grade_g_3.html
National Library of Virtual Maniplulatives Site 
http://www.nlvm.usu.edu

	Resources





	Developing Base Ten Understanding:
Working with Tens, The Difference Between Numbers, Doubling,
Tripling…, Splitting, Sharing & Scaling Up
http://www.uwosh.edu/coehs/cmagproject/concepts/documents/Developing_Base_Ten_Understanding.pdf
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