
GRADE TWO - CONTENT STANDARD #2:  OPERATIONS






OVERVIEW

Operations objectives address the development of a deep and fundamental understanding of, and proficiency with, counting, numbers, and arithmetic, as well as an understanding of the number systems and their structures.  As students progress from pre-kindergarten through grade 12, they should attain a rich understanding of numbers – what they are; how they are represented with objects, numerals, or on number lines; how they are related to one another; how numbers are embedded in systems that have structures and properties; and how to use numbers and operations to solve problems.

Knowing basic number combinations is essential.  Equally essential is computational fluency – having and using efficient and accurate methods for computing.  Fluency might be manifested in using a combination of mental strategies and jottings on paper or using an algorithm with paper and pencil, particularly when the numbers are large, to produce accurate results quickly.  Regardless of the particular method used, student should be able to explain their method, understand that many methods exist, and see the usefulness of methods that are efficient, accurate, and general.  Students also need to be able to estimate and judge the reasonableness of results.  

Procedural competency is an important goal but recent research makes it clear that students also need to develop conceptual knowledge of the 4 operations.  Computational fluency should develop in tandem with understanding of the role and meaning of arithmetic operations in number systems.

Software which is aligned with this standard is listed in the appendix.

INSTRUCTIONAL FOCUS
Instructional emphasis should be on understanding the meanings and uses of the operations, and on estimation and mental skills, rather than solely on developing paper-and-pencil skills.

The wide availability of computing and calculating technology has presented us with a situation where some numerical operations, skills, and concepts are much more important than they have ever been.  Students need to be able to work quickly and easily with changes in order of magnitude, simple two-digit computations or operations that involve powers of ten should be performed mentally rather than using either a calculator or paper and pencil.

Most importantly, a student’s knowledge of the meanings and uses of various arithmetic operations is essential.

The focus on the learning of those procedures should be on understanding the procedures themselves and on the development of accuracy.  To serve the needs of understanding and accuracy, non-traditional paper-and-pencil algorithms, or algorithms devised by the children themselves may well be better choices than the standard algorithms.  In addition, students need to encounter a wide range of representation & problem situations that embody the algorithms.  For procedures involving larger numbers, or numbers with a greater number of digits, the intent is to bring students to the point where they understand a paper-and-pencil procedure well enough to be able to extend it to as many places as needed, but certainly not to develop an old-fashioned kind of proficiency with such problems.

Calculators should be available at appropriate times as computational tools, particularly when many or cumbersome computations are needed to solve problems.  Today, the calculator is a commonly used computational tool outside the classroom, and the environment inside the classroom should reflect this reality; but the calculator is not to be used when students are using small numbers & learning the algorithms.

All objectives addressed in this standard are working toward/aligned with state and national standards.  Alignment is indicated using a code that reflects the document from which it came.  Each document has its own code.

· Scope & Sequence Objectives 
1-7

· CT Frameworks


MA4:1, 2, …MA4:10

· CT Mastery Test


CMT3 & CMT4

· NCTM Standards 2000

NCTM A.1-6, B.1-3, C.1-3

· CAPT



Not applicable for Grade 2

· MPEG Trace Map




The alignment for all objectives for Grade 2 in this standard are summarized on the following page.

Students will add, subtract, multiply and divide with whole numbers, fractions, decimals and integers and develop strategies for selecting the appropriate computational and operational methods for solving problems.
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Where Learning Comes to Life




Students will:

1. State and write the addition/subtraction facts and fact families to 18 (horizontally and vertically); 

Describe, explain and use a variety of mental computation strategies to recall facts, such as the commutative 

property (turn around facts). 

2. Combine and separate sets of place value models, draw pictures, estimate and find sums and differences with 

1- and 2-digit numbers without regrouping; then explore with regrouping; devise, use and explain strategies 

for mentally computing with 1- and 2-digit numbers.

3. Solve problems involving real-world experiences using models, pictures, estimation 

strategies, mental computation, pencil and paper, and calculator methods.

4. Extend number patterns, skip count; explore repeated addends, build simple arrays, and solve simple 

multiplication story problems from models and pictures.

5. Explore multiplication and division using concrete, pictorial and symbolic models, real world experiences 

and problem solving activities.

6. Use concrete models to explore addition of fractions with like denominations. 

7. Solve problems that have more than one solution.


CT Frameworks [MA4:2]
NCTM

#1 Number & Operations

a) Develop meaning for the operations by modeling, comparing and 

     discussing a variety of problem situations.

b) Develop proficiency with basic addition, subtraction, multiplication and division facts through the use of a variety of strategies and contexts.

c) Use informal language, mathematical language and symbols to 

      relate problem situations to operations.

d) Recognize that any one operation can be used to represent diverse 

      problem situations, e.g., subtraction can be used in "take away", as

      well as comparison, situations.

e) Construct, use and explain a variety of procedures for performing 

      whole number calculations.

f) Understand and use relationships among operations, e.g., 

      multiplication is repetitive addition; multiplication is the opposite

      of division. 
A. Understand numbers, ways of representing numbers, relationships among numbers, and number systems.

6. Understand and represent commonly used fractions, such as 1/4, 1/3, and 1/2.

B. Understand meanings of operations and how they relate to one another.

1. Understand various meanings of addition and subtraction of whole

          numbers and the relationship between the two operations.

2. Understand the effects of adding and subtracting whole numbers.

3. Understand situations that entail multiplication and division, such as equal groupings of objects and sharing equally.

C. Compute fluently and make reasonable estimates.

1. Develop and use strategies for whole-number computations, with a focus on addition and subtraction.

2. Develop fluency with basic number combinations for addition and subtraction.

3. Use a variety of methods and tools to compute, including objects, mental computation, estimation, paper and pencil, and calculators.

CMT Grade 3


CMT Grade 4

5a. Match addition or subtraction number fact sentences with pictures.

5b. Identify or write the appropriate operation or number sentence to

      solve a story  problem.

5c. Write a story problem that matches a given addition or subtraction

      number sentence.

6a. Use objects to find addition facts to 18.

6b. Use objects to find subtraction facts to 18.

7. Use bean sticks or other base ten materials to add one- and two-digit numbers with and without regrouping.

9. Solve simple story problems involving addition and subtraction facts using counters or other objects.

25.   Solve extended numerical and statistical problems.


5a. Relate multiplication and division facts to rectangular arrays and 

      pictures.

5b. Identify or write the appropriate operation or number sentence to

      solve a story problem.

5c. Write story problems from addition and subtraction number

      sentences.

6a. Add and subtract facts to 18.

6b. Multiply and divide by 2, 5, and 10.

7a. Add and subtract 1- and 2-digit numbers without regrouping.

7b. Add 1- and 2-digit numbers with regrouping.

8.   Not tested at Grade 4

9a.  Solve simple story problems involving addition and subtraction.

9b.  Solve simple story problems involving addition and subtraction 

       with extraneous information.

25.   Solve extended numerical and statistical problems.

Obj.
Sample Activities



Frameworks
CMT

 Gr. 3
CMT

 Gr. 4

1
A. House of Operations
Use the following activity with students.  Materials:  number squares 1-18, symbol squares for =, +, -, paper and pencil to record.  Work with a partner:  Draw a picture of a house.  Choose three number squares, one operation square, and the equal sign square from the set of squares below.  Arrange these five squares to create a number sentence.  Enter your number sentence into the "House of Operations".  Create as many true number sentences as you can.

Is the last equation you made true?___  How do you know?

What are some things you notice about these groups of equations?

Do you see any patterns?  Describe them.

Do you think you found all the equations possible? ___  Why do you say that?

Extension 1:  What if your teacher told you that there are 8 possible equations for each set of three numbers?  Can you find any equations that are missing from your set?

Extension 2:  Modify the activity to include multiplication number sentences.

[Source:  A Guide to K-12 Program Development in Mathematics, Connecticut State Department of Education]

MA4:2b



3
B. Going To The Fair
Leon is going to the fair.  He has $15 to spend.  He would like help deciding how to best spend his money.

rides        $1.50

beverages   $1.00

games   25¢

food    $2.25

Make a plan for how to spend $15 at the fair.  Provide a name for each ride, game, or food you choose.  Write an explanation for why you made the choices you did.

[Adapted from:  20 Thinking Questions for Base Ten Blocks Grades 2-3, Creative Publications]      

Permission Granted








              [See page A.129]



MA4:2b



Obj.
Sample Extended Lesson(s)



Frameworks
CMT Gr. 3
CMT 

Gr. 4

2
A. HOW MUCH MONEY DO YOU HAVE LEFT?
Students use base 10 blocks to represent and solve subtraction problems.

[Adapted from:  20 Thinking Questions For Base Ten Blocks Grades 2-3, Creative Publications]    

Permission Granted








     [See page A.134-135]



MA4:2a
























Obj.
Sample Informal Assessment(s)



Frameworks
CMT Gr. 3
CMT Gr. 4





























Obj.
Sample Formal Assessment(s)

Frameworks
CMT Gr. 3
CMT Gr. 4

1
A. AMAZING EQUATIONS
Directions:

Choose a number between ___ and ___.

Record your number _____.

Record at least 10 written equivalent equations for that number.  You may draw pictures to illustrate your thinking.  The equations can be written horizontally or vertically.

Pick 2 of your equations and write a story problem for them.

[Adapted from:  A Collection of Performance Tasks & Rubrics - Primary School Mathematics, Eye on Education, Larchmont, NY]  Permission Granted 

                                                                                                                                             [See page A.136]



MA4:2b




B. THE ANSWER IS TEN
Students are asked to do a task similar to the task that challenge the character in “Anansi and the Sky God’s Daughter”.

For the complete assessment, all supporting materials, and to view student work select the website: ctcurriculum.org.

[Source:  Connecticut State Department of Education Performance Task]



MA4:2b, e




C. EXTRA-CURRICULAR ACTIVITIES
Students consider extra curricular activities that they can think of and how long they take, and must critically think about what activities they would choose in the time allotted by the specifications of the task.

For the complete assessment, all supporting materials, and to view student work select the website: ctcurriculum.org.

[Source:  Connecticut State Department of Education Performance Task]



MA4:2a, b, c

MA4:9b, c



Obj.
Sample Formal Assessment(s)

Frameworks
CMT Gr. 3
CMT Gr. 4


D. SAM THE SLIPPERY SPIDER

Students complete a multiple-step word problem about Sam the Spider, using their own illustrations as a guide to help solve the problems described.

For the complete assessment, all supporting materials, and to view student work select the website: ctcurriculum.org.

[Source:  Connecticut State Department of Education Performance Task]



MA4:2b, f

MA4:7c

MA4:9b
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