
			Grade 2, Topic 1: Fluently Add and Subtract within 20

	
	

	Standards addressed


	Primary in this topic:
2.OA.B.2: Fluently add and subtract within 20 using mental strategies. By the end of Grade 2, know from memory all sums of two one-digit numbers.

Secondary in this topic:
2.OA.A.1: Use addition and subtraction within 100 to solve one- and two-step word problems involving situations of adding to, taking from, putting together, taking apart, and comparing, with unknowns in all positions, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem.

	Aspects of Rigor targeted by the standards
	Primary in this topic:
Procedural Skill and Fluency

Secondary in this topic: 
Application

	Applicable information from the progression documents
	The deep extended experiences students have with addition and subtraction in Kindergarten and Grade 1 culminate in Grade 2 with students becoming fluent in single-digit additions and the related subtractions using the mental Level 2 and 3 strategies as needed [emphasis added].
(See p. 18 in the OA Progressions.)

By the end of the K–2 grade span, students have sufficient experience with addition and subtraction to know single-digit sums from memory; as should be clear from the foregoing, this is not a matter of instilling facts divorced from their meanings, but rather as an outcome of a multi-year process that heavily involves the interplay of practice and reasoning.
(See p. 19 in the OA Progressions.)

	Essential Question(s)
	How do you decide which strategy to use to add and subtract quickly and accurately within 20?
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Anchor Tasks

	Task		
	Explanation	

	1-2 Visual Learning Bridge
	This strategy is de-emphasized in grade 1 and there is a strong connection to Topic 2 work on evens/odds.

	1-3 Intervention Activity
	Use of unifix cubes, rather than the ten frame, is a better lead in to work with place value models.

	1-8 Solve and Share
	A good culmination to re-emphasize high leverage strategy relationship between addition and subtraction.

	Add: Additional practice for addition and subtraction within 20
	Students need more practice with straightforward problems that reflect the central concern of standard 2.OA.B.2. 



Topic Rules of Thumb
	Rule	
	Why?

	Formatively assess students’ fluency with facts within 20 throughout this topic. Monitor students’ fluency using a fluency tracker for individual students.
	2.OA.B.2 requires students to know all sums of two one-digit numbers from memory by the end of grade 2. Collecting formative data on where students begin the year will allow teachers to base instructional choices on identified needs and strengths of students.

	When strategies are suggested or required, tell students to use them only when they are helpful for figuring out problems they don’t already know OR only use problem sets that don’t require specific strategies. (For example, if students already know 5+9, do not require them to fill out a ten frame to show the sum.)
	To eliminate work that repeats the expectations from grade 1 in 1.OA.B.3, 1.OA.B.4 & 1.OA.C.6; to allow students to self-select strategies or simply give answers (where strategies are not needed) to known sums/differences to better align to 2.OA.B.2.

	Wherever possible, replace directions on student facing pages to mirror those on page 48: “Add or subtract. Use any strategy.”
	To eliminate work that repeats the expectations from grade 1 in 1.OA.B.3, 1.OA.B.4 & 1.OA.C.6; allows students to self-select strategies or simply give answers to known sums/differences to better align to 2.OA.B.2.

	For word problems, remove directions that require a specific strategy or representation.
	MP1 requires students to make sense of problems, and 2.OA.A.1 does not require students to use specific strategies or representations.
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	Topic Assessment	
· Performance Assessment	

	Item #/Action		
	Why?

	Use enVisionmath 2.0 Performance Assessment (As Is) in conjunction with an external assessment for fluency within 20, such as:
Addition and Subtraction within 20 Mini-Assessment
	2.OA.B.2 has a procedural skill and fluency focus; assessment 
should align to this aspect of rigor.







			Grade 2, Topic 2: Work with Equal Groups 

		

	Standards addressed


	
	Primary in this topic:
2.OA.C.3: Determine whether a group of objects (up to 20) has an odd or even number of members, e.g., by pairing objects or counting them by 2s; write an equation to express an even number as a sum of two equal addends.

2.OA.C.4: Use addition to find the total number of objects arranged in rectangular arrays with up to 5 rows and up to 5 columns; write an equation to express the total as a sum of equal addends.

Secondary in this topic:
2.OA.A.1: Use addition and subtraction within 100 to solve one- and two-step word problems involving situations of adding to, taking from, putting together, taking apart, and comparing, with unknowns in all positions, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem.

2.OA.B.2: Fluently add and subtract within 20 using mental strategies. By end of Grade 2, know from memory all sums of two one-digit numbers.

	Aspects of Rigor targeted by the standards



	Primary in this topic:
Conceptual Understanding

Secondary in this topic: 
Procedural Skill and Fluency, Application

	Applicable information from the progression documents
	2.OA.C.3 relates doubles additions up to 20 to the concept of odd and even numbers and to counting by 2s (the easiest count-by in Level 2) by pairing and counting by 2s the things in each addend. 2.OA.C.4 focuses on using addition to find the total number of objects arranged in rectangular arrays (up to 5 by 5).
(See p. 25 in the OA Progressions.)

	Essential Question(s)
	N/A
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	    Topic Assessment	
➔Performance Assessment	

	Item #/Action	
	Why?

	1. As Is			
	

	2. As Is
	

	3. As Is
	

	4. As Is
	

	5. As Is	
	






	Grade 2, Topic 3: Add within 100 using Strategies
		Grade 2, Topic 4: Fluently Add Within 100

			

	Order of Lessons for Merged Topics 3 & 4:
4-1, 3-4, 3-1, 3-2, 3-3, 3-5, 3-6, 3-7, 3-8, 3-9, 4-2, 4-3, 4-4, 4-5, 4-6. 4-7, 4-8
	Rationale for merging and reordering:
Strategies should be grounded in place value understanding, so the lessons have been re-ordered to provide this foundation first, followed by decomposition (a natural extension of place value understanding), then strategies that lead to mental computation, such as using a hundreds chart. 

	Standards addressed
	Primary in this topic:
2.NBT.B.5: Fluently add and subtract within 100 using strategies based on place value, properties of operations, and/or the relationship between addition and subtraction.

2.NBT.B.9: Explain why addition and subtraction strategies work, using place value and the properties of operations.

Secondary in this topic:
2.NBT.B.6: Add up to four two-digit numbers using strategies based on place value and properties of operations.

2.OA.A.1: Use addition and subtraction within 100 to solve one- and two-step word problems involving situations of adding to, taking from, putting together, taking apart, and comparing, with unknowns in all positions, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem.

	Aspects of Rigor targeted by the standards
	Primary in this topic:
Procedural Skill and Fluency, Conceptual Understanding

Secondary in this topic: 
Application

	Applicable information from the progression documents
	N/A

	Essential Question(s)
	How can you decompose a one- or two-digit number that you are adding to make it easier to add?
How can you decide which strategy is best for different sums within 100? 




[image: Image result for gold anchor]
Anchor Tasks
	Task
	Explanation

	4-1 Solve and Share (Present without equation.)
	Place value blocks help keep the content grounded in the place value understanding called for by 2.NBT.B.5 and provide a foundation for the other strategies so they don’t become disconnected from the concept of place value.

	4-1 Intervention Activity
	Additional exposure to place value blocks for conceptual understanding. 

	3-4 Solve and Share (Present without equation.)
	Breaking apart (decomposing) numbers; no regrouping; good transition from work with physical place value blocks. 

	3-4 Visual Learning Bridge 
	Breaking apart (decomposing) with regrouping, based on place value of tens and ones.

	3-1 Solve and Share
	Connect all of the place value understanding to the physical representation in the hundreds chart.

	3-5 Solve and Share (Present without equation.)
	The decomposition and regrouping shown in 3-5 allow students to connect the concepts of the place value blocks and hundreds chart toward more abstract representations of place value.

	3-5 Visual Learning Bridge
	

	3-7 Solve and Share (Present without equation.)
	At this point, students have a fair number of strategies and this Solve and Share allows students to select and teachers to formatively assess.

	4-2 Visual Learning Bridge
	The vertical structure begins to build towards the algorithm.

	4-3 Visual Learning Bridge
	Pictorial quick representation of the work grounded in place value blocks; moves students away from concrete manipulatives, ensuring progress toward meeting the goals of the standards.

	4-5 Visual Learning Bridge (only the addition problem; no directions)
	Students should apply the strategies that they have been using throughout the chapter and apply them to four two-digit numbers without scaffolding/direction to preserve coherence of the standards.

	4-6 Solve and Share
	Provide opportunity for students to add more than two 2-digit numbers in an applied problem.






 Topic Rules of Thumb 
	Rule	
	Why?

	Emphasize place value representation to help students understand other strategies, primarily: break apart (decompose) & regrouping; hundreds chart. Do not require students to use the open number line (3-2 and 3-3) and compensation (3-6); students should be encouraged to use them, only when they make sense to the student.
	The NBT standards and the NBT progression do not mention number lines or compensation. 

	Avoid overly complex organizational structures that may interfere with the mathematical understandings (e.g., tens and ones charts from 4-1) in favor of simpler formats setups (e.g., the partial sums shown on Leveled Assignment in 4-1) or no structure setup. Where the structures appear in student work pages, instruct students them to use them only if useful. 
	2.NBT.B.5 does not require specific organizational structures for recording conceptual understanding. 

	Provide distributed practice on addition problems within 100 throughout Topics 3 and 4.
	2.NBT.B.5 requires students to move toward fluency.

	Present problems without given models intended to scaffold, such as bar models.
	MP1 requires students to make sense of problems; giving specific models allows students to do the word problem without reading it.
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Assessment Guidance, Topics 3 & 4
	➔Topic Assessment
   Performance Assessment	

Note: The primary focus of these topics is the conceptual understanding and procedural skill and fluency required by 2.NBT.B. Because of this, the large majority of problems should not be presented in context.

	Item #/Action
	Why?

	Topic 3 Assessment

	1. As Is
	

	2. Modify: Write in number sentence “44+25=___”
	Item requires Application.

	3. Delete			
	Item requires a specific model.

	4. Delete			
	Item requires a specific model.

	5. Modify: Delete text “Break apart the numbers to solve.”	 Write in number sentence “27+65=____”
	Item requires Application. Item requires a specific strategy.

	6. Delete	
	Item requires a specific model.

	7. Delete	
	Item requires a specific model.

	8. As Is
	

	9.  Delete	
	Item requires Application.

	10.  Modify: Write in number sentence “33+57=___”
	Item requires Application.

	11.  As Is	
	

	12.  Modify: Delete hundred chart.
	Item requires a specific model.

	13.  As Is	
	

	14. Delete
	Item requires a specific strategy.

	15. Modify: Delete text: “Write an equation to solve each part of the two-step problem.” Delete equations.
	Format of the item does not allow for different methods for solving the problem.

	16. Modify: Delete text “Show two different ways to find.” Use only the expression and ask students to solve.
	Item requires students to have multiple ways to compute.

	Topic 4 Assessment	

	1. As Is			
	

	2. As Is	
	

	3. Delete	
	Does not align to the central concern of 2.NBT.B.5 or 2.NBT.B.9. 

	4. Delete	
	Does not align to the central concern of 2.NBT.B.5 or 2.NBT.B.9.

	5. Delete	
	Item requires Application.

	6. As Is	
	

	7. As Is	
	

	8. As Is	
	

	9. Modify: Delete Part B	
	Does not align to the central concern of 2.NBT.B.9.

	10. Delete	
	Item requires Application.

	11. As Is	
	

	12. As Is	
	

	13. Delete	
	Item requires Application. Item requires a specific model.





	Grade 2, Topic 5: Subtract within 100 using Strategies
  Topic 6: Fluently Subtract within 100

		

	[bookmark: _gjdgxs]Standards addressed

	Primary in this topic:
2.NBT.B.5: Fluently add and subtract within 100 using strategies based on place value, properties of operations, and/or the relationship between addition and subtraction.

2.NBT.B.9: Explain why addition and subtraction strategies work, using place value and the properties of operations.

Secondary in this topic:
2.NBT.B.6: Add up to four two-digit numbers using strategies based on place value and properties of operations.

2.OA.A.1: Use addition and subtraction within 100 to solve one- and two-step word problems involving situations of adding to, taking from, putting together, taking apart, and comparing, with unknowns in all positions, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem.

	Aspects of Rigor targeted by the standards
	Primary in this topic:
Procedural Skill and Fluency, Conceptual Understanding

Secondary in this topic: 
Application

	Applicable information from the progression documents
	First graders are not expected to compute differences of two-digit numbers other than multiples of ten. Deferring such work until Grade 2 allows two-digit subtraction with and without decomposing to occur in close succession, highlighting the similarity between these two cases.
(See p. 7 in the NBT Progressions.)

	Essential Question(s)
	How can you decompose a one- or two-digit number that you are subtracting to make it easier to subtract?
How can you decide which strategy is best for finding differences within 100? 
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Anchor Tasks
	Task	
	Explanation

	5-1 Solve and Share
	Since Topics 3 & 4 gave students a good foundation in place value, it is fine to start off with the hundreds chart in Topic 5, but do not require it.

	5-5 Solve and Share

	[bookmark: _GoBack]This task shows connections to place value and making a decade number (an extension of grade 1 and Topic 1 work on “making a 10”).

	5-5 Visual Learning Bridge 
	Makes an explicit connection to choosing a decomposition that takes advantage of multiples of 10 (an extension of grade 1 and Topic 1 work on “making a 10”).

	5-6 Solve and Share
	Good task for explicitly connecting place value understanding to the hundreds chart. Also allows students to subtract either the ones or tens first, potentially building low level understanding of the commutative property.

	5-8 Solve and Share
	Nice start unknown problem to connect the work students have been doing in NBT to the OA expectations for problem solving.

	6-7 Solve and Share
	Drives toward essential question, ensuring that students are able to choose and use a strategy to subtract within 100.

	6-8 Solve and Share
(Remove direction to write two equations.)
	Highlights the need to incorporate two-step problems into the work of grade 2.






Topic Rules of Thumb
	Rule	
	Why?

	Connect all strategies to place value to help students understand the other strategies, primarily: break apart (decompose) & regrouping; hundreds chart
	2.NBT.B.5 requires strategies based on place value.

	Avoid overly complex organizational structures that may interfere with the mathematical understandings (e.g., multiple boxes for recording decompositions in 5-6) in favor of simpler, student-selected setups. Where the structures appear in student work pages, instruct them to use them only if useful and remove any directions requiring them. 

Alternative way to record regrouping(s) from Topic 6.
[image: ]
	2.NBT.B.5 does not require specific organizational structures for recording conceptual understanding. 

	Provide distributed practice on subtraction problems within 100 throughout Topics 5 and 6, with some practice that includes unknown addend problems (such as 57 + ? = 86).
	2.NBT.B.5 requires students to move toward fluency and highlights the relationship between addition and subtraction.

	Use problems from open number line (5-2 and 5-4) and compensation lessons (5-7), but do not require students to use these strategies. Make the strategies optional.
	The NBT standards and the NBT progression do not mention number lines or compensation. 

	Present problems without given models intended to scaffold, such as bar models and fill in the blank equations showing two steps.
	MP1 requires students to make sense of problems; giving specific models allows students to do the word problem without reading it.

	Skip Lesson 6-1.

	
	MP6 requires students to attend to precision. This lesson uses the question “Do you need to regroup?” In the previous topic, students learned that the answer to this is always “no.” So the mathematics is not accurate.

	Use Lessons 6-2 and 6-3 only as needed to review Topic 5 content for students who need additional work on place value understanding in 6-4 and beyond.
	2.NBT.B.5 requires students to be able to fluently subtract within 100.
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Assessment Guidance, Topics 5 & 6
	➔ Topic Assessment
    Performance Assessment

Note: The primary focus of these topics is the conceptual understanding and procedural skill and fluency required by 2.NBT.B. Because of this, the large majority of problems should not be presented in context.

	Item #/Action
	Why?

	Topic 5 Assessment	

	1. Modify: Write in the number sentence “54-26=__”						
	Item requires Application.

	2. Delete
	Item requires a specific model.

	3. Modify: Delete hundred chart. Write in number sentence “78-25=___”
	Item requires Application.

	4. Delete
	Item requires a specific model.

	5. As Is
	

	6. As Is
	

	7. Modify: Delete text “Break apart 39 to solve.”
	Item requires a specific strategy.

	8. Delete
	Item requires a specific strategy.

	9. Delete
	Item requires a specific model.

	10. Modify: Delete text “Use the open number line to find the difference.”
	Item requires a specific model.

	11. Delete
	Item requires Application.

	12. Delete
	Item requires a specific model.

	13. Delete
	Item requires a specific strategy.

	14. As Is
	

	Topic 6 Assessment	

	1. Delete		
	Does not align to central concern of 2.NBT.B.5.

	2. Modify: Delete frame. Write number sentence “62-28=__”
	
	Item requires a specific model. Item requires Application.

	3. As Is
	

	4. Delete
	Repeats content from item #3.

	5. Delete
	Does not align to central concern of 2.NBT.B.5.

	6. As Is
	

	7. Modify: Delete text “Use the frame to help you.” Delete frame.
	Item requires a specific model.

	8. Delete
	Repeats content from item #2.

	9. Delete
	Does not align to central concern of 2.NBT.B.5.

	10. As Is
	

	11. Modify: Delete text “write the missing part in the diagram.” Delete bar diagram.
	Item requires a specific model.


	12. Delete
	Item requires Application.

	13. Delete
	Item requires a specific strategy.

	14. As Is
	





			Grade 2, Topic 7: More Solving Problems Involving Addition and Subtraction

	

	Standards addressed

	Primary in this topic:
2.OA.A.1: Use addition and subtraction within 100 to solve one- and two-step word problems involving situations of adding to, taking from, putting together, taking apart, and comparing, with unknowns in all positions, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem.

	Aspects of Rigor targeted by the standards
	Primary in this topic:
Application

Secondary in this topic: 
Procedural Skill and Fluency

	Applicable information from the progression documents
	Grade 2 students build upon their work in Grade 1 in two major ways. They represent and solve situational problems of all three types which involve addition and subtraction within 100 rather than within 20, and they represent and solve two-step situational problems of all three types.
(See p. 18 in the OA progressions.)
[image: ]
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Darker shading indicates the four Kindergarten problem subtypes. Grades 1 and 2 students work with all subtypes and variants. Unshaded (white) problems are the four difficult subtypes or variants that students should work with in grade 1 but need not master until grade 2. Adapted from CCSS, p. 88, which is based on Mathematics Learning in Early Childhood: Paths Toward Excellence and Equity, National Research Council, 2009, pp. 32–33. 
(See p. 9 of the OA Progressions.)

	Essential Question(s)
	How can I represent and solve problems involving addition and subtraction within 100?
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Anchor Tasks
	Task
	Explanation

	7-2 Solve and Share
	This task does not require the use of any strategy nor does it indicate with scaffolds what operation is taking place and use “take from/change unknown” format   (C - ___ = A).

	7-3 Solve and Share
	Task allows for choice of strategy in the “compare/smaller unknown” format (C-B = ___).

	7-5 Solve and Share
	Task allows for choice of strategy for a two-step problem that calls for both addition and subtraction to solve for the smaller unknown.




Topic Rules of Thumb
	Rule
	Why?

	Present problems without given models intended to scaffold, such as bar models, open number lines, fill in the blank equations, and answer blanks with units already indicated.
	MP1 requires students to make sense of problems; giving specific models allows students to do the word problem without reading it.
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Assessment Guidance, Topic 7
	➔Topic Assessment
   Performance Assessment

	Item #/Action
	Why?

	1. Modify: Delete everything after the first paragraph.	
	Item requires a specific model.

	2. As Is
	

	3. As Is 
	

	4. As Is
	

	5. Modify: Delete everything after the first paragraph.
	Item requires a specific strategy.

	6. As Is
	

	7. As Is
	








			Grade 2, Topic 8: Work with Time and Money

		

	Standards addressed
	





	Primary in this topic:
2.MD.C.7: Tell and write time from analog and digital clocks to the nearest five minutes, using a.m. and p.m.

2.MD.C.8: Solve word problems involving dollar bills, quarters, dimes, nickels, and pennies, using $ and ¢ symbols appropriately. Example: If you have 2 dimes and 3 pennies, how many cents do you have?

Secondary in this topic:
2.NBT.A.2: Count within 1000; skip-count by 5s, 10s, and 100s.

2.OA.A.1: Use addition and subtraction within 100 to solve one- and two-step word problems involving situations of adding to, taking from, putting together, taking apart, and comparing, with unknowns in all positions, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem.

	Aspects of Rigor targeted by the standards


	Primary in this topic:
Application, Conceptual Understanding

Secondary in this topic: 
Procedural Skill and Fluency

	Applicable information from the progression documents
	N/A

	Essential Question (s)
	N/A
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Assessment Guidance, Topic 8
	 ➔ Topic Assessment
     Performance Assessment	

	Item #/Action
	Why?

	1. As Is	
	

	2. As Is
	

	3. As Is
	

	4. As Is
	

	5. As Is
	

	6. As Is
	

	7. As Is
	

	8. As Is
	

	9. Delete	
	Item requires specific vocabulary.

	10. Delete	
	Aligns to 3.MD.A.1 (elapsed time).

	11. As Is	
	

	12. As Is	
	

	13. As Is	
	

	14. As Is	
	








			Grade 2, Topic 9: Numbers to 1,000

			

	Standards addressed
	Primary in this topic:
2.NBT.A.1: Understand that the three digits of a three-digit number represent amounts of hundreds, tens, and ones; e.g., 706 equals 7 hundreds, 0 tens, and 6 ones. Understand the following as special cases:
a. 100 can be thought of as a bundle of ten tens — called a “hundred.”
b. The numbers 100, 200, 300, 400, 500, 600, 700, 800, 900 refer to
one, two, three, four, five, six, seven, eight, or nine hundreds (and 0 tens and 0 ones).

2.NBT.A.4: Compare two three-digit numbers based on meanings of the hundreds, tens, and ones digits, using >, =, and < symbols to record the results of comparisons.

Secondary in this topic:
2.NBT.A.2: Count within 1000; skip-count by 5s, 10s, and 100s.

2.NBT.A.3: Read and write numbers to 1000 using base-ten numerals, number names, and expanded form.

2.NBT.B.8: Mentally add 10 or 100 to a given number 100–900, and mentally subtract 10 or 100 from a given number 100–900.

	Aspects of Rigor targeted by the standards


	Primary in this topic:
Conceptual Understanding

Secondary in this topic: 
Procedural Skill and Fluency

	Applicable information from the progression documents
	A major task for Grade 2 is learning the counting sequence from 100 to 1,000. As part of learning and using the base-ten structure, students count by ones within various parts of this sequence, especially the more difficult parts that “cross” tens or hundreds.
					
Building on their place value work, students continue to develop proficiency with mental computation. They extend this to skip-counting by 5s, 10s, and 100s to emphasize and experience the tens and hundreds within the sequence and to prepare for multiplication.
					
Comparing magnitudes of two-digit numbers uses the understanding that 1 ten is greater than any amount of ones represented by a one-digit number. Comparing magnitudes of three-digit numbers uses the understanding that 1 hundred (the smallest three-digit number) is greater than any amount of tens and ones represented by a two-digit number. For this reason, three-digit numbers are compared by first inspecting the hundreds place (e.g. 845 > 799; 849 < 855). Drawings help support these understandings. 
(See p. 8 in the NBT Progressions.)

For more information, also see http://achievethecore.org/content/upload/Thinking_About_Place_Value_in_Grade_Two.pdf.		

	Essential Question(s)
	How does place value help me record numbers and understand their value? 
How do you use place value understanding to compare numbers within 1000?
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Anchor Tasks
	Task		
	Explanation

	9-1 Visual Learning Bridge (De-emphasize the thousand and its representation.)
	The progressions suggest moving very quickly into showing that 10 tens is 100, and showing the representation of that (i.e., with a flat). Since students in grades 2-3 only work within 1000, it is not critical for students to understand the representation for 1000 yet.

	9-2 Solve and Share
	Good progression up from the introductory work in 9-1.

	9-2 Intervention Activity
	This activity is good as core instruction for all students because it connects written numbers to the underlying place value structure.

	9-5 Solve and Share and/or
9-5 Intervention Activity
	Students are directed to represent a three-digit number in two different ways using place value blocks which encourages practice in bundling/unbundling hundreds, tens and ones.  Intervention activity builds towards the formulation of an expanded form representation.

	Making 124
and/or
Regrouping
and/or
Bundling and Unbundling
	Extends the work of 9-5 to reach the depth of cluster 2.NBT.A

	One, Ten and One Hundred More or Less

	Adding/subtracting ones, tens, and hundreds to connect the work of Topic 9 to the work of Topics 10 and 11.

	9-8 Solve and Share (Present without place value chart.)
	Good formative assessment to see how students use what they know about place value to compare numbers prior to instruction on the topic.




Topic Rules of Thumb
	Rule		
	Why?

	Enhance tasks and discussions to ensure that students represent numbers in different ways, especially those that show different ways to bundle base ten units (e.g., 4 hundreds + 3 tens = 3 hundreds + 13 tens) and that reinforce properties of operations (e.g., 3 hundreds + 4 tens = 4 tens + 3 hundreds).
	The cluster level of 2.NBT.A requires students to “understand” place value. Also, to support coherence for addition and subtraction, students must understand how base ten units can be bundled differently and still produce the same number.
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Assessment Guidance, Topic 9
	➔ Topic Assessment	
    Performance Assessment

	Item #/Action	
	Why?

	1. As Is
	

	2. As Is
	

	3. As Is
	

	4. As Is
	

	5. Delete		
	Emphasis is on vocabulary, rather than mathematical concepts. 

	6. Delete		
	Emphasis is on vocabulary, rather than mathematical concepts.

	7. Delete
	Emphasis is on vocabulary, rather than mathematical concepts.

	Replace deleted items with #2, 7, 10 and
11 from page 4 of Thinking About Place Value in Grade 2
	

	8. As Is						
	

	9.   As Is		
	

	10. As Is	
	

	11. As Is		
	

	12. As Is	
	

	13. Delete	
	Item requires Application.

	14. As Is	
	

	15. As Is	
	

	16. As Is	
	

	17. As Is	
	

	18. As Is	
	







			Grade 2, Topic 10: Add within 1,000 Using Models and Strategies

		

	Standards addressed
	Primary in this topic:
2.NBT.B.7: Add and subtract within 1000, using concrete models or drawings and strategies based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the strategy to a written method. Understand that in adding or subtracting three-digit numbers, one adds or subtracts hundreds and hundreds, tens and tens, ones and ones; and sometimes it is necessary to compose or decompose tens or hundreds.

Secondary in this topic:
2.NBT.B.8: Mentally add 10 or 100 to a given number 100–900, and mentally subtract 10 or 100 from a given number 100–900.

2.NBT.B.9: Explain why addition and subtraction strategies work, using place value and the properties of operations.

	Aspects of Rigor targeted by the standards
	Primary in this topic:
Conceptual Understanding

Secondary in this topic: 
Procedural Skill and Fluency

	Applicable information from the progression documents
	[image: Screen Shot 2017-08-10 at 1.05.08 PM.png][image: Screen Shot 2017-08-10 at 1.07.21 PM.png]					
(See p. 9 in the NBT Progressions.)

	Essential Question(s)
	How can use place value understanding and properties of operations to add within 1000?


[image: Image result for gold anchor]

Anchor Tasks
	Task	
	Explanation

	Many Ways to Do Addition 2
	Extends the work of adding two 2-digit numbers to adding two 3-digit numbers.

	10-3 Solve and Share 
	Allows students to solve using any strategy. Reinforces and extends previous work with strategies. 

	10-3 Intervention Activity 
	The intervention activity relates the concepts of place value to addition.

	10-6 Solve and Share 
	Allows students to solve using any strategy. Reinforces and extends previous work with strategies. 




Topic Rules of Thumb
	Rule
	Why?

	Continue to use place value blocks to help students understand why the other strategies work.
	2.NBT standards require work to be based on place value understanding.

	Connect all strategies to place value: add using partial sums.
	2.NBT.B.7 states that in adding three-digit numbers one adds hundreds and hundreds, tens and tens, ones and ones

	Use problems from open number line (10-2) but make the use of the model itself optional.

	The NBT standards and the NBT progression do not mention number lines. 

	Avoid overly complex organizational structures that may interfere with the mathematical understandings (models from 10-5). Where the structures appear in student work pages, instruct them to use them only if useful. 
	2.NBT.B.7 does not require specific organizational structures for recording conceptual understanding. 

	Skip Lesson 10-7.	
	MP8 requires students to look for and express regularity in repeated reasoning. The process of adding partial sums reinforces the standard which requires students to add hundreds and hundreds, tens and tens, ones and ones. This is an inaccurate interpretation of MP8.




[image: Image result for pencil clip art]Assessment Guidance, Topic 10
	➔ Topic Assessment
    Performance Assessment

	Item #/Action
	Why?

	1. Delete
	Item requires Application.

	2. Delete
	Item requires Application.

	3. Modify -- Delete everything except the number sentence “438+240=___”
	Item requires a specific model.

	4. As Is
	

	5. As Is
	

	6. As Is		
	

	7. As Is		
	

	8. As Is			
	

	9. Delete
	Item requires Application.










			Grade 2, Topic 11: Subtract within 1,000 Using Models and Strategies

		

	Standards addressed
	Primary in this topic:
2.NBT.B.7: Add and subtract within 1000, using concrete models or drawings and strategies based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the strategy to a written method. Understand that in adding or subtracting three-digit numbers, one adds or subtracts hundreds and hundreds, tens and tens, ones and ones; and sometimes it is necessary to compose or decompose tens or hundreds.

Secondary in this topic:
2.NBT.B.8: Mentally add 10 or 100 to a given number 100–900, and mentally subtract 10 or 100 from a given number 100–900.

2.NBT.B.9: Explain why addition and subtraction strategies work, using place value and the properties of operations.

	Aspects of Rigor targeted by the standards

	Primary in this topic:
Conceptual Understanding

Secondary in this topic: 
Procedural Skill and Fluency

	Applicable information from the progression documents
	[image: Screen Shot 2017-08-10 at 1.15.06 PM.png]	[image: Screen Shot 2017-08-10 at 1.16.20 PM.png]	
(See p. 10 in the NBT Progressions.)

	Essential Question(s)
	How can use place value understanding and properties of operations to subtract within 1000?
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Anchor Tasks
	Task
	Explanation

	11-1 Intervention Activity & Leveled Assignment 
	The intervention activity can be used as the teacher model and the leveled assignment can be used for practice.

	11-4 Solve and Share 
	Allows students to solve using any strategy. Reinforces and extends previous work with strategies. 

	11-6 Solve and Share 
	Allows students to solve using any strategy. Reinforces and extends previous work with strategies. 




Topic Rules of Thumb
	Rule	
	Why?

	Connect all strategies to place value to help students understand the other strategies, primarily: break apart (decompose) & regrouping. 
	2.NBT.B.5 requires strategies based on place value.

	Present problems without given models intended to scaffold, such as bar models, open number lines, fill in the blank equations (11-4), and answer blanks with units already indicated.
	MP1 requires students to make sense of problems; giving specific models allows students to do the word problem without reading it.

	Use problems from open number line (11-2 and 11-3) but do not require students to use this strategy. Make strategies optional. Same understanding with 11-6.

	The NBT standards and the NBT progression do not mention number lines. 


	Avoid overly complex organizational structures that may interfere with the mathematical understandings (models from 11-5). Where the structures appear in student work pages, instruct them to use them only if useful. 
	2.NBT.B.7 does not require specific organizational structures for recording conceptual understanding. 
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Assessment Guidance, Topic 11
	➔ Topic Assessment
    Performance Assessment

	Item #/Action	
	Why?

	1. As Is
	

	2. Delete	
	Item requires a specific model.

	3. Modify: Delete text: “Use different strategies to subtract.”	
	Item requires students to use multiple strategies.

	4. As Is
	

	5. Modify: Delete text; only give number sentence “610-380= ___”	
	Item requires a specific model.

	6. Delete	
	Item requires a specific model.

	7. Modify: Delete text; only give number sentence “392-128=___”
	Not aligned to the central concern of 2.NBT.B.7.






	Grade 2, Topic 12: Measuring Length

		

	Standards addressed

	Primary in this topic:
2.MD.A.1: Measure the length of an object by selecting and using appropriate tools such as rulers, yardsticks, meter sticks, and measuring tapes.

Secondary in this topic:
2.MD.A.2: Measure the length of an object twice, using length units of different lengths for the two measurements; describe how the two measurements relate to the size of the unit chosen.

2.MD.A.3: Estimate lengths using units of inches, feet, centimeters, and meters.

2.MD.A.4: Measure to determine how much longer one object is than another, expressing the length difference in terms of a standard length unit.

2.MD.B.5: Use addition and subtraction within 100 to solve word problems involving lengths that are given in the same units, e.g., by using drawings (such as drawings of rulers) and equations with a symbol for the unknown number to represent the problem.

	Aspects of Rigor targeted by the standards
	Primary in this topic:
Application, Conceptual Understanding

Secondary in this topic: 
Procedural Skill and Fluency

	Applicable information from the progression documents
	(See pp. 12-14 in MD Progressions.)[image: Screen Shot 2017-08-10 at 1.25.00 PM.png][image: Screen Shot 2017-08-10 at 1.26.19 PM.png][image: Screen Shot 2017-08-10 at 1.26.02 PM.png]

	Essential Question(s)
	What are ways to measure length?
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Anchor Tasks
	Task
	Explanation

	12-1 Solve and Share 
	This task provides a good reference for students allowing them to use one of their own body parts as a measurement referent and aligns well to the estimation expectation of 2.MD.A.3.

	12-2 Solve and Share 
	Consistent with the suggestion in the progressions, using an object of length 1 inch instead of a ruler can help build students understanding of the measurement unit prior to introducing formal measurement tools.

	12-3 Solve and Share 
	This task builds a strong conceptual foundation for understanding the size of different measurement units. This is a good way to introduce the idea of selecting specific units for specific purposes.

	12-4 Solve and Share 
	This task moves students nicely to the initial understanding that more iterations of smaller units are required to measure an object than if one were to choose larger units.

	12-6 Solve and Share 
	This task allows students to see the relationship between centimeters and meters, moving them from the customary US measurement system in earlier lessons to the metric system.

	12-7 Solve and Share 
	This task provides a nice contrast of the “smaller” units in the customary and metric systems, allowing students to further explore relationships between different-sized units while also noticing that objects will always measure more centimeters than they do inches.

	12-9 Solve and Share 
	This task provides students with an opportunity to measure an object that doesn’t have a neat linear shape. This is an important aspect of MP.4 which states that mathematically proficient students are comfortable making approximations.




Topic Rules of Thumb
	Rule	
	Why?

	There are no topic-specific Rules of Thumb.
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Assessment Guidance, Topic 12
	➔ Topic Assessment
     Performance Assessment	

	Item #/Action
	Why?

	1. As Is
	

	2. As Is
	

	3. As Is 	
	

	4. As Is
	

	5. As Is		
	Note: “about” is not well defined here; consider telling students that this means closer to 4 cm than to 5 cm or 3 cm.

	6. As Is
	

	7. As Is 
	

	8. As Is		
	

	9. As Is
	

	10. As Is	
	

	11. As Is
	

	12. As Is	
	

	13. Delete
	Repeats content from previous items.

	14. As Is	
	

	15. As Is
	

	16. As Is	
	




	Grade 2, Topic 13: More Addition, Subtraction and Length

		

	Standards addressed
	Primary in this topic:
2.MD.B.5: Use addition and subtraction within 100 to solve word problems involving lengths that are given in the same units, e.g., by using drawings (such as drawings of rulers) and equations with a symbol for the unknown number to represent the problem.

Secondary in this topic:
2.MD.B.6: Represent whole numbers as lengths from 0 on a number line diagram with equally spaced points corresponding to the numbers 0, 1, 2, ..., and represent whole-number sums and differences within 100 on a number line diagram.

2.OA.A.1: Use addition and subtraction within 100 to solve one- and two-step word problems involving situations of adding to, taking from, putting together, taking apart, and comparing, with unknowns in all positions, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem.

	Aspects of Rigor targeted by the standards
	Primary in this topic:
Application

Secondary in this topic: 
Procedural Skill and Fluency

	Applicable information from the progression documents
	N/A				

	Essential Question(s)
	How can I use what I know about addition and subtraction to find and compare lengths of objects?
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Anchor Tasks
	Task
	Explanation

	13-2 Intervention Activity 
	This activity appropriately introduces the concept of measurement as additive without the complexity of some of the perimeter problems in 13-1. 

	13-3 Solve and Share (Remove direction: “Draw a picture and write an equation to solve.”)
	This problem quickly moves students into the idea of subtraction and what it means from a measurement perspective. Removing the direction to “Draw a picture and write an equation to solve” allows students to represent the problem in ways that make the most sense to them and allows the teacher to examine a variety of approaches to support student learning.




Topic Rules of Thumb
	Rule
	Why?

	De-emphasize “distance around” problems.

	
	Perimeter is part of 3.MD.D and thus not a grade 2 expectation. Students often have a hard time seeing perimeter as a linear measurement so keeping it close to the concept of “area” to show that distinction is an important part of the progression of learning.





[image: Image result for pencil clip art]
Assessment Guidance, Topic 13
	→ Topic Assessment
    Performance Assessment	

	Item #/Action	
	Why?

	1. Delete	
	Aligns to 3.MD.D (perimeter).

	2. As Is	
	

	3. As Is
	

	4. As Is
	

	5. As Is
	

	6. As Is
	

	7. As Is		
	

	8. Modify: Only use Part A.
	Does not align to the central concern of 2.MD.B or 2.OA.A.1.







			Grade 2, Topic 14: Graphs and Data

		

	Standards addressed
	Primary in this topic:
2.MD.D.9: Generate measurement data by measuring lengths of several objects to the nearest whole unit, or by making repeated measurements of the same object. Show the measurements by making a line plot, where the horizontal scale is marked off in whole-number units.

2.MD.D.10: Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put together, take-apart, and compare problems using information presented in a bar graph.

Secondary in this topic:
2.MD.A.1: Measure the length of an object by selecting and using appropriate tools such as rulers, yardsticks, meter sticks, and measuring tapes.

	Aspects of Rigor targeted by the standards
	Primary in this topic:
Application

Secondary in this topic: 
Conceptual Understanding, Procedural Skill and Fluency

	Applicable information from the progression documents
	Students in Grade 2 draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. They solve simple put-together, take-apart, and compare problems using information presented in a bar graph. 
(See p. 6 in the MD Progressions.)		

	Essential Question(s)
	N/A
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Assessment Guidance, Topic 14
	→ Topic Assessment
    Performance Assessment

	Item #/Action
	Why?

	1. As Is
	

	2. As Is
	

	3. As Is
	

	4. As Is
	

	5. As Is
	

	6. As Is
	

	7. As Is
	

	8. As Is	
	

	9. As Is
	








	Grade 2, Topic 15: Shapes and Their Attributes

		

	Standards addressed
	Primary in this topic:
2.G.A.1: Recognize and draw shapes having specified attributes, such as a given number of angles or a given number of equal faces. Identify triangles, quadrilaterals, pentagons, hexagons, and cubes.

2.G.A.3: Partition circles and rectangles into two, three, or four equal shares, describe the shares using the words halves, thirds, half of, a third of, etc., and describe the whole as two halves, three thirds, four fourths. Recognize that equal shares of identical wholes need not have the same shape.

Secondary in this topic:
2.G.A.2: Partition a rectangle into rows and columns of same-size squares and count to find the total number of them.

	Aspects of Rigor targeted by the standards
	Primary in this topic:
Conceptual Understanding

	Applicable information from the progression documents
	[image: Screen Shot 2017-08-10 at 4.39.35 PM.png][image: Screen Shot 2017-08-10 at 4.41.32 PM.png]	
(See pp.10–11 in G Progressions.)	

	Essential Question(s)
	N/A
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Assessment Guidance, Topic 15
	→ Topic Assessment
    Performance Assessment	

	Item #/Action
	Why?

	1. As Is
	

	2. As Is
	

	3. As Is
	

	4. As Is	
	

	5. As Is
	

	6. As Is
	

	7. As Is
	

	8. As Is
	

	9. As Is
	

	10. As Is
	

	11. As Is
	

	12. As Is
	

	13. As Is
	

	14. As Is
	

	15. As Is
	

	16. As Is
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Table 2: Addition and subtraction situations by grade level.

Result Unknown Change Unknown Start Unknown

A bunnies were sitting on the grass.  Some bunnies were sitting on the
Some more bunnies hopped there.  grass. B more bunnies hopped
Then there were C bunnies. How there. Then there were C bun-

Add To many bunnies hopped over to the  nies. How many bunnies were on the
first A bunnies? grass before?
A+O=C C+B=C

C apples were on the table. | ate  Some apples were on the table. | ate
some apples. Then there were Aap- B apples. Then there were A apples.
ples. How many apples did leat?  How many apples were on the table
before?
c-O=A

Take
From
C-B=A

Total Unknown Both Addends Unknown' Addend Unknown?

C apples are on the table. A are red
and the rest are green. How many
Put apples are green?

Together _

e A+O=C

Apart Cc-A=DO
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Compare

Difference Unknown

Bigger Unknown

Smaller Unknown

“How many more?” version. Lucy
has A apples. Julie has C apples.
How many more apples does Julie
have than Lucy?

“How many fewer?” version. Lucy
has A apples. Julie has C apples.
How many fewer apples does Lucy
have than Julie?

A+O=C
C-A=[

“More version suggests operation.
Julie has B more apples than Lucy.
Lucy has A apples. How many ap-
ples does Julie have?

“Fewer” version suggests wrong
operation.  Lucy has B fewer ap-
ples than Julie. Lucy has A ap-
ples. How many apples does Julie
have?

A+B=[

“Fewer” version suggests operation.
Lucy has B fewer apples than Julie.
Julie has C apples. How many ap-
ples does Lucy have?

“More” version suggests wrong op-
eration. Julie has B more ap-
ples than Lucy. Julie has C ap-
ples. How many apples does Lucy
have?

C-B=[
B=C
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Use place value understanding and properties of operations to add
and subtract  Students fluently add and subtract within 100.2N8™
They also add and subtract within 10002%8™7 They explain why ad-
dition and subtraction strategies work, using place value and the
properties of operations, and may support their explanations with
drawings or objects?8™ Because adding and subtracting within
100 is a special case of adding and subtracting within 1000, meth-
ods within 1000 will be discussed before fluency within 100.

Two written methods for addition within 1000 are shown in the
margins of this page and the next. The first explicitly shows the
hundreds, tens, and ones that are being added; this can be helpful
conceptually to students. The second method, shown on the next
page, explicitly shows the adding of the single digits in each place
and how this approach can continue on to places on the left.

Drawings can support students in explaining these and other
methods. The drawing in the margin shows addends decomposed
into their base-ten units (here, hundreds, tens, and ones), with the
tens and hundreds represented by quick drawings. These quick
drawings show each hundred as a single unit rather than ten tens
(see illustration on p. [B). generalizing the approach that students
used in Grade 1 of showing a ten as a single unit rather than as
10 separate ones. The putting together of like quick drawings illus-
trates adding like units as specified in 2NBT7: add ones to ones,
tens to tens, and hundreds to hundreds. The drawing also shows
newly composed units. Steps of adding like units and composing
new units shown in the drawing can be connected with correspond-
ing steps in other written methods. This also facilitates discussing
how different written methods may show steps in different locations
or different orders (MP.1 and MP3). The associative and the com-
mutative properties enable adding like units to occur.

The first written method is a helping step variation that gener-
alizes to all numbers in base ten but becomes impractical because
of writing so many zeros. Students can move from this method to
the second method (or another compact method) by seeing how the
steps of the two methods are related. Some students might make
this transition in Grade 2, some in Grade 3, but all need to make it
by Grade 4 where fluency requires a more compact method.

This first method can be seen as related to oral counting-on or
written adding-on methods in which an addend is decomposed into
hundreds, tens, and ones. These are successively added to the other
addend, with the student saying or writing successive totals. These
methods require keeping track of what parts of the decomposed
addend have been added, and skills of mentally counting or adding
hundreds, tens, and ones correctly. For example, beginning with
hundreds: 278 plus 100 is 378 (‘“I've used all of the hundreds”), 378
plus 30 is 408 and plus 10 (to add on all of the 40) is 418, and 418
plus 7 is 425. One way to keep track: draw the 147 and cross out
parts as they are added on. Counting-on and adding-on methods
become even more difficult with numbers over 1000. If they arise

2NBT5Ejyently add and subtract within 100 using strategies
based on place value, properties of operations, and/or the re-
lationship between addition and subtraction.

2NBT7 pdd and subtract within 1000, using concrete models or
drawings and strategies based on place value, properties of op-
erations, and/or the relationship between addition and subtrac-
tion; relate the strategy to a written method. Understand that
in adding or subtracting three-digit numbers, one adds or sub-
fracts hundreds and hundreds, tens and tens, ones and ones;
and sometimes it is necessary to compose or decompose tens or
hundreds.

2NBT9Eyplain why addition and subtraction strategies work, us-
ing place value and the properties of operations[’]

Addition: Recording newly composed units in separate

rows
278 278 278 278
+147 +147 +147 +147
300 300 300

110 110

15

225

The computation shown proceeds from left o right, but could
have gone from right to left. Working from left o right has two
advantages: Many students prefer it because they read from left
o right; working first with the largest units yields a closer
approximation earlier.

lllustrating combining like units and composing new units

|

The drawing shows the base-ten units of 278 and 147. Like units
are shown together, with boundaries drawn around ten tens and
ten ones to indicate the newly composed hundred and the newly
composed ten. The newly composed units could also be
indicated by crossing out grouped units and drawing a single
next-highest unit, e.g., crossing out the group of ten ones and
drawing a single ten. Drawings ke this can be used tollustrate
‘and explain both of the written computations below.
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from students, they should be discussed. But the major focus for
addition within 1000 needs to be on methods such as those in the
margin that are simpler for students and lead toward fluency (e.g.
recording new units in separate rows shown) or are sufficient for
fluency (e.q, recording new units in one row).
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Drawings and steps for a generalizable method of subtracting
within 1000 are shown in the margin. The total 425 does not have
enough tens or ones to subtract the 7 tens or 8 ones in 278. There-
fore one hundred is decomposed to make ten tens and one ten is
decomposed to make ten ones. These decompositions can be done
and written in either order; starting from the left is shown because
many students prefer to operate in that order. In the middle step,
one hundred has been decomposed (making 3 hundreds, 11 tens,
15 ones) so that the 2 hundreds 7 tens and 8 ones in 278 can be
subtracted. These subtractions of like units can also be done in any
order. When students alternate decomposing and subtracting like
units, they may forget to decompose entirely or in a given column
after they have just subtracted (e.q. after subtracting 8 from 15 to
get 7, they move left to the tens column and see a 1 on the top and
a7 on the bottom and write 6 because they are in subtraction mode,
having just subtracted the ones).

Students can also subtract within 1000 by viewing a subtraction
as an unknown addend problem, e.g, 278 + ? = 425. Counting-on
and adding-on methods such as those described above for addition
can be used. But as with addition, the major focus needs to be on
methods that lead toward fluency or are sufficient for fluency (e.q.
recording as shown in the second row in the margin).

In Grade 1, students have added within 100 using concrete mod-
els or drawings and used at least one method that is generalizable
to larger numbers (such as between 101 and 1000). In Grade 2,
they can make that generalization, using drawings for explanation
as discussed above. This extension could be done first for two-digit
numbers (e.g. 78 + 47) so that students can see and discuss com-
posing both ones and tens without the complexity of hundreds in
the drawings or numbers (imagine the margin examples for 78 + 47).
Alter computing totals that compose both ones and tens for two-digit
numbers, then within 1000, the type of problems required for fluency
in Grade 2 seem easy, eq. 28 + 47 requires only composing a new
ten from ones. This is now easier to do without drawings: one just
records the new ten before it is added to the other tens or adds it
to them mentally

A similar approach can be taken for subtraction: first using con-
crete models or drawings to solve subtractions within 100 that in-
volve decomposing one ten, then rather quickly solving subtractions
that require two decompositions. Spending a long time on subtrac-
tion within 100 can stimulate students to count on or count down,
which, as discussed above, are methods that are considerably more
difficult with numbers above 100. Problems with different types of
decompositions could be included so that students solve problems

Subtraction: Decomposing where needed first

decomposing lefttoright,  now sublract
1 hundred, then 1 ten

..., Hit

Aty ==
GDDDHE, %U}Z? k% %UW Hg’

H

i n

5 355 P
-278 -278 -278
o ™7

Al necessary decomposing is done fist, then the sublractions
are carried out. This highiights the two major steps involved and.
‘can help (o inhibl the common error of subiracting a smaller
digit on the top from a larger digit. Decomposing and subracting
‘can start from the left (as shown) or the right.
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requiring two, one, and no decompositions. Then students can spend
time on subtractions that include multiple hundreds (totals from 201
to 1000). Relative to these experiences, the objectives for fluency at
this grade are easy: focusing within 100 just on the two cases of
one decomposition (e.q. 73— 28) or no decomposition (e.g., 78 — 23)
without drawings.
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Measure and estimate lengths in standard units  Second graders
learn to measure length with a variety of tools, such as rulers, me-
ter sticks, and measuring tapes 2MP1 Although this appears to some
adults to be relatively simple, there are many conceptual and proce-
dural issues to address. For example, students may begin counting
at the numeral “1" on a ruler. The numerals on a ruler may signify
to students when to start counting, rather than the amount of space
that has already been covered. It is vital that students learn that
*one” represents the space from the beginning of the ruler to the
hash mark, not the hash mark itself. Again, students may not un-
derstand that units must be of equal size. They will even measure
with tools subdivided into units of different sizes and conclude that
quantities with more units are larger.

To learn measurement concepts and skills, students might use
both simple rulers (e.g., having only whole units such as centimeters
or inches) and physical units (e.g., manipulatives that are centimeter
or inch lengths). As described for Grade 1, teachers and students
can call these “length-units” Initially, students lay multiple copies
of the same physical unit end-to-end along the ruler. They can also
progress to iterating with one physical unit (ie., repeatedly marking
off its endpoint, then moving it to the next position), even though this
is more difficult physically and conceptually. To help them make the
transition to this more sophisticated understanding of measurement,
students might draw length unit marks along sides of geometric
shapes or other lengths to see the unit lengths. As they measure
with these tools, students with the help of the teacher discuss the
concepts and skills involved, such as the following.

o length-unit iteration. E.g. not leaving space between succes-
sive length-units;

o accumulation of distance. Understanding that the counting
*eight” when placing the last length-unit means the space cov—
ered by 8 length-units, rather then just the eighth length-unit
(note the connection to cardinality<CC4);

alignment of zero-point. Correct alignment of the zero-point on
a ruler as the beginning of the total length, including the case
in which the 0 of the ruler is not at the edge of the physical
ruler;

« meaning of numerals on the ruler. The numerals indicate the
number of length units so far;

o connecting measurement with physical units and with a ruler.
Measuring by laying physical units end-to-end or iterating a
physical unit and measuring with a ruler both focus on finding
the total number of unit lengths.
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inlerences about the relative sizes of objects; for example, i object
A'is 10 regular paperclips long and object B is 10 jumbo paperclips
long, the number of units is the same, but the units have different
sizes, so the lengths of A and B are different.

Second graders also learn to combine and compare lengths using
arithmetic operations. That is, they can add two lengths to obtain
the length of the whole and subtract one length from another to
find out the difference in lengths2MP4 For example, they can use
a simple unit ruler or put a length of connecting cubes together
to measure first one modeling clay “snake,” then another, to find
the total of their lengths. The snakes can be laid along a line,
allowing students to compare the measurement of that length with
the sum of the two measurements. Second graders also begin to
apply the concept of length in less obvious cases, such as the width
of a circle, the length and width of a rectangle, the diagonal of a
quadrilateral, or the height of a pyramid. As an arithmetic example,
students might measure all the sides of a table with unmarked (foot)
rulers to measure how much ribbon they would need to decorate
the perimeter of the table 2MD3 They learn to measure two objects
and subtract the smaller measurement from the larger to find how
much longer one object is than the other.
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Second graders also learn the concept of the inverse relation-
ship between the size of the unit of length and the number of units
required to cover a specific length or distance2MP2 For example, it
will take more centimeter lengths to cover a certain distance than
inch lengths because inches are the larger unit. Initially, students
may not appreciate the need for identical units. Previously described
work with manipulative units of standard measure (e.g, 1 inch or 1
cm), along with related use of rulers and consistent discussion, will
help children learn both the concepts and procedures of linear mea-
surement. Thus, second grade students can learn that the larger
the unit, the fewer number of units in a given measurement (as was
illustrated on p. 9). That is, for measurements of a given length there
is an inverse relationship between the size of the unit of measure
and the number of those units. This is the time that measuring and
reflecting on measuring the same object with different units, both
standard and nonstandard, is likely to be most productive (see the
discussion of this issue in the Grade 1 section on length). Results
of measuring with different nonstandard length-units can be explic-
itly compared. Students also can use the concept of unit to make




image13.png
Students learn to name and describe the defining attributes of cate-
gories of two-dimensional shapes, including circles, triangles, squares,
rectangles, rhombuses, trapezoids, and the general category of quadri-
lateral. They describe pentagons, hexagons, septagons, octagons,
and other polygons by the number of sides, for example, describing
a septagon as either a “seven-gon” or simply “seven-sided shape”
(MP2) 251 Because they have developed both verbal descriptions
of these categories and their defining attributes and a rich store of
associated mental images, they are able to draw shapes with spec-
ified attributes, such as a shape with five sides or a shape with
six angles2G1 They can represent these shapes’ attributes accu-
rately (within the constraints of fine motor skills). They use length
to identify the properties of shapes (e.g. a specific figure is a rhom-
bus because all four of its sides have equal length). They recognize
right angles, and can explain the distinction between a rectangle
and a parallelogram without right angles and with sides of different
lengths (sometimes called a “rhomboid’).

Students learn to combine their composition and decomposition
competencies to build and operate on composite units (units of units),
intentionally substituting arrangements or composites of smaller
shapes or substituting several larger shapes for many smaller shapes,
using geometric knowledge and spatial reasoning to develop foun-
dations for area, fraction, and proportion. For example, they build
the same shape from different parts, e.g., making with pattern blocks,
a regular hexagon from two trapezoids, three rhombuses, or six equi-
lateral triangles. They recognize that the hexagonal faces of these
constructions have equal area, that each trapezoid has half of that
area, and each rhombus has a third of that area. 23

This example emphasizes the fraction concepts that are devel-
oped; students can build and recognize more difficult composite
shapes and solve puzzles with numerous pieces. For example, a
tangram is a special set of 7 shapes which compose an isosceles
right triangle. The tangram pieces can be used to make many dif-
ferent configurations and tangram puzzles are often posed by show-
ing pictures of these configurations as silhouettes or outlines. These
pictures often are made more difficult by orienting the shapes so that
the sides of right angles are not parallel to the edges of the page on
which they are displayed. Such pictures often do not show a grid
that shows the composing shapes and are generally not preceded
by analysis of the composing shapes.

Students also explore decompositions of shapes into regions that
are congruent or have equal area.2C3 For example, two squares can
be partitioned into fourths in different ways. Any of these fourths
represents an equal share of the shape (e.g. ‘the same amount of
cake’) even though they have different shapes.

Another type of composition and decomposition is essential to
students’ mathematical development—spatial structuring. Students
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2.G1Recognize and draw shapes having specified attributes,
such as a given number of angles or a given number of equal
faces[?] Identify triangles, quadrilaterals, pentagons, hexagons,
and cubes.

2.G1Recognize and draw shapes having specified attributes,
such as a given number of angles or a given number of equal
faces[T] Identify triangles, quadrilaterals, pentagons, hexagons,
and cubes.

Different pattern blocks compose a regular hexagon

2.G3priition circles and rectangles into two, three, or four equal
shares, describe the shares using the words halves, thirds, half
of, a third of, etc., and describe the whole as two haives, three
thirds, four fourths. Recognize that equal shares of identical
wholes need not have the same shape.

Squares partitioned into fourths

These different partitions of a square afford the opportunty for
students to identify correspondences between the
differently-shaped fourths (MP:1), and to explain how one of the
fourths on the left can be transformed into one of the fourths on
the right (MP7).

2.G3priition circles and rectangles into two, three, or four equal
shares, describe the shares using the words halves, thirds, half
of, a third of, etc., and describe the whole as two haives, three
thirds, four fourths. Recognize that equal shares of identical
wholes need not have the same shape.
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need to conceptually structure an array to understand two-dimensional
regions as truly two-dimensional. This involves more learning than
is sometimes assumed. Students need to understand how a rectan-
gle can be tiled with squares lined up in rows and columns. 262 At
the lowest level of thinking, students draw or place shapes inside
the rectangle, but do not cover the entire region. Only at the later
levels do all the squares align vertically and horizontally, as the stu-
dents learn to compose this two-dimensional shape as a collection
of rows of squares and as a collection of columns of squares (VIP7),

Spatial structuring is thus the mental operation of constructing
an organization or form for an object or set of objects in space, a
form of abstraction, the process of selecting, coordinating, unifying,
and registering in memory a set of mental objects and actions. Spa-
tial structuring builds on previous shape composition, because pre-
viously abstracted items (e.q. squares, including composites made
up of squares) are used as the content of new mental structures.
Students learn to see an object such as a row in two ways: as a
composite of multiple squares and as a single entity, a row (a nit
of units). Using rows or columns to cover a rectangular region is, at
Least implicitly, a composition of units. At first, students might tile a
rectangle with identical squares or draw such arrays and then count
the number of squares one-by-one. In the lowest levels of the pro
gression, they may even lose count of or double-count some squares.
As the mental structuring process helps them organize their count-
ing, they become more systematic, using the array structure to quide
the quantification. Eventually, they begin to use repeated addition
of the number in each row or each column. Such spatial structuring
precedes meaningful mathematical use of the structures, including
multiplication and, later, area, volume, and the coordinate plane.

Foundational activities, such as forming arrays by tiling a rectan-
gle with identical squares (as in building a floor or wall from blocks)
should have developed students’ basic spatial structuring competen-
cies before second grade—if not, teachers should ensure that their
students learn these skills. Spatial structuring can be further devel-
oped with several activities with grids. Games such as “battleship®
can be useful in this regard.

Another useful type of instructional activity is copying and cre-
ating designs on grids. Students can copy designs drawn on grid
paper by placing manipulative squares and right triangles onto other
copies of the grid. They can also create their own designs, draw their
creations on grid paper, and exchange them, copying each others’
designs.

2G2pariion a rectangle into rows and columns of same-size
squares and count [o find the total number of thern.

Levels of thinking in spatial structuring
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Levels of thinking portrayed by different students as they
attempted to complete a drawing of an aray of squares, given
one column and row. This was an assessmen, not an
instructional task.

Copying and creating designs on grid paper
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(allof the same size) and isosceles right riangles (halfof the
square) as manipulatives, creating their copies on paper with
rid squares of the same size s the manipulative square.
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