
GRADE ONE - 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 1

· MPEG Trace Map




The alignment for all objectives for Grade 1 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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Students will:

1. Use objects,  pictorial and symbolic models to model addition and subtraction and create and share story 

problems that require addition and subtraction. 

2. Explore computation strategies for addition and subtraction such as doubles, doubles plus one, near ten, and 

turnaround facts (commutative property) to develop fluency with basic facts to 10 (experience to 18); use 

mental math and estimation strategies to determine reasonableness of answers. 

3. Classify, sort, combine and separate sets of objects, (especially 10) and write and use addition and subtraction

 number sentences (horizontally and vertically) for the sums and differences to 12 (later, explore sums to 18);

 and use models, pictures, and facts to solve a variety of simple story problems, including a variety of

 *comparison and open-ended problems. (*Comparison problems involve finding the difference, more than,

 or less than.)

4. Use place value models and counting strategies to find the sum of two 2-digit numbers and explore mental 

computation strategies such as adding tens then ones, adding the tens to the other number and then add the

ones to the total, etc.

5. Use a variety of methods including estimation, mental computations, models, pictures, pencil and paper,

and calculator methods to solve and identify reasonable answers to simple and complex problems that

reflect real world experiences.

6. Explore patterns with shapes, numbers, skip counting, doubles, and repeated addends to create equal groups 

and arrays (as the beginning of multiplication). 

 

CT Frameworks [MA4:2]
NCTM (PreK-2)



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. 
#1 Number & Operations

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

2. Count with understanding and recognize "how many" in sets of objects.

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.

#2 Algebra
C. Use mathematical models to represent and understand quantitative relationships.

1. Model situations that involve the addition and subtraction of whole numbers, using objects, pictures, and symbols.



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

3
A. Ladybugs & Leaves
Children investigate the different ways facts can be expressed as the sum of two addends.

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











[See page A.57]



MA4:2b



2.3
B. Equations Galore

Students use unifix cubes to build 2-colored towers of 8 (or any given number).  Then they write the equations for 8.  For example 3+5=8.  Encourage students to come up with as many different equations as they can.  Then ask students to identify which equations are alike and why.  Change the number and ask students to create different equations for the new number.

Extension:  Investigate the question:  How could the cubes be organized to find all the ways to build the towers for a given number.

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



MA4:2b
























Obj.
Sample Extended Lesson(s)



Frameworks
CMT Gr. 3
CMT 

Gr. 4

1,2,3
A. Log Cabins
In this lesson, children use Unifix Cubes to build physical models of fact families for 5, 6, and 7.  They connect real objects to written equations and clarify their understanding by describing their work.  Use in conjunction with work on fact families.

[Source:  Connections-Linking Manipulatives to Mathematics-Grade 1, Creative Publications]         Permission Granted








     [See pages A.58-62]



MA4:1a, d

MA4:2a, b, c

MA4:9a
























Obj.
Sample Informal Assessment(s)



Frameworks
CMT Gr. 3
CMT Gr. 4





























Obj.
Sample Formal Assessment(s)

Frameworks
CMT Gr. 3
CMT Gr. 4

3
A. Cars & Boats
Children show different ways to compose a self-selected number using either pictures, numbers or words.

[From Mathematical Thinking at Grade 1 by Marlene Kliman, Susan Jo Russell, Tracey Wright and Jan Mokros.   (1998 by Dale Seymour Publications.  Reprinted by permission of Pearson Education, Inc.]           










[See page A.63]



MA4:2a



1
B. Tell Me A Story
Students write story problems that reflect everyday uses of addition and subtraction.

[See page A.64]



MA4:2a
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