
GRADE PRE-KINDERGARTEN - 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 
1-4

· 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

· MPEG Trace Map


PreK

The alignment for all objectives for PreK 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. Use real objects and classroom experiences to indicate one more and one less. 

Example:  There are 3 children in the kitchen play area.  How many will there be if one

more child joins them?  Verify by having one join.


CT Frameworks [MA4:2]
NCTM


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.



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.

1. 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





























Obj.
Sample Extended Lesson(s)



Frameworks
CMT Gr. 3
CMT 

Gr. 4





























Obj.
Sample Informal Assessment(s)



Frameworks
CMT Gr. 3
CMT Gr. 4





























Obj.
Sample Formal Assessment(s)

Frameworks
CMT Gr. 3
CMT Gr. 4
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