
GRADE SEVEN - CONTENT STANDARD #1:  NUMBER SENSE





OVERVIEW

Successful users of mathematics have good number sense.  Number sense is defined as an intuitive feel for numbers and a common sense approach to using them.  It is a comfort with what numbers represent, coming from investigating their characteristics and using them in diverse situations and, most critically; it involves an understanding of how different types of numbers, such as fractions and decimals, are related to each other and how they can best be used to describe a particular situation.

When someone chooses to use fractions in one situation and decimals in another because the respective operations are easier to perform or the results are easier to understand, that process is evidence of good number sense.  When a student is comfortable with using an approximation to a number in certain situations, or understands that an approximation rather than an exact number might have been used, that reflects good number sense.  When students recognize that an answer is off by a factor of ten, or alternately that a decimal point has been misplaced, they are using good number sense.

Students must develop a facility for working with the different types of numbers we use in day-to-day activities.  Statements about one particular quantity might best be expressed with a fraction, a percent, a decimal, a ratio, an approximated whole number, or some other number form; and comparisons often have to be made among numbers in different forms.  Therefore, students will need to be able to transform numbers from one form to equivalent numbers in another form, and to intelligently select the right form of numbers to use in a particular situation.  The correct choice depends on the context of the situation; and therefore, students must possess an adequate understanding of each form and the interrelationships among them.

The key components of number sense, include an awareness of numbers and their uses in the world around us, a good sense of place value concepts, approximation, estimation, magnitude, the concept of numeration, and an understanding of comparisons and the equivalence of different representations and forms of numbers.

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

The commitment to develop number sense requires a dramatic shift in the way students learn mathematics.  Instructional activities and opportunities need to focus on developing an understanding of mathematics as opposed to the memorization of rules and mechanical application of algorithms.  Students need to consistently engage in activities which require them to think about numbers and number relationships and to make the connection with quantitative information encountered in their daily lives.

Technology plays an important role in developing number sense.  Students should have opportunities to use the calculator as a teaching and exploration tool.  Young children can use the constant feature of most calculators to count, forward or backward or to skip count, forward or backward.  Range-finding games ask students, for instance, to add a number to 34 that will give them an answer between 80 and 90.  (Older students would be asked to add a number to 342 that will give an answer between 800 and 830).  After the estimate is made, it is punched into the calculator to see whether or not it did the job.

Instruction at the K-4 level needs to build on the sense of number that students bring with them to school.  They need regular and consistent opportunities to use concrete models for counting and grouping activities.  K-12 students need a variety of things to count, from poker chips to marbles to the number of buttons in the classroom, as well as a variety of opportunities to do rote counting.  

As students progress through the grades, they need opportunities to work with a range of models to develop place value and base-ten ideas.  The first model is putting single items with which they are familiar into groups of ten, such as unifix cubes.  The next step is to use models (such as Popsicle sticks) that can be bundled and have proportionality; thus allowing children to actually build larger units from the smaller units with the resulting unit is actually ten times larger than the smaller unit.  The next type of model students need to experience is one that is proportional, but no longer can be bundled, such as base-ten blocks.  The last level of model sophistication includes those that are neither proportional nor able to be bundled such as chip trading materials and money.  There is no inherent, concrete ten-to-one relationship in this model nor is one 10 times as large as the other.  The relationship only exists because of a rule that is external to the manipulative and the coins.

In grades 3 and 4, models continue to be crucial to extending an understanding of whole numbers and creating meaning for the 4 operations.  Students need opportunities to use base-ten models as well as a range of models for the initial exploration of fractions to include manipulatives and models that do not have the same size unit for all pieces such as Cuisenaire rods and folded paper.

Frequent use of estimation and mental computation are important ingredients in the development of number sense, as are regular opportunities for student communication. A “sense-building mode” is best established when students are provided with opportunities to explore number relationships, are encouraged to question and to challenge, and are allowed to experiment to discover strategies and techniques of their own.  Discussion and explanation of their own invented strategies for problem solutions helps students strengthen their intuitive understanding of numbers and the relationships between them.

Students need opportunities to work with computer software that focuses on developing a sense of whole numbers, manipulates base-ten models on the screen and explores initial fraction concepts.

At the 5-8 grade level, students continue to need experiences that involve the regular and consistent use of concrete models.  At grades 5 and 6, the focus moves to providing experiences and models that create meaning for fractions and decimals.  Money and base-ten blocks serve as models for decimals.  With fractions, students need experiences with models that are different size units, rather than the same size unit for all pieces, such as Cuisenaire rods, to move beyond a rudimentary understanding of fractions.

Work with integers at grades 5 & 6 is limited to informal exploration using models, with no use of formal symbolic procedures.  Two-color counters or the number line might be used to model positive and negative numbers (integers).  New topics in grades 7 & 8 are exponents, roots, and scientific notation.  Students should also explore irrational numbers, such as (, square roots of numbers which are not perfect squares, and other decimals which neither end nor repeat.

Students at these grade levels need to continue with experiences about equivalence.  Students focus on the representation of the same quantity using different types of numbers and the selection of the appropriate number type given a particular problem context.  Number theory provides a rich context for interesting problems in this area.  Questions about infinity, division by zero, and primes and composites, combined with discussions about finite and infinite sequences and series and searches for patterns open up the full richness of a mathematical world.

At the 9-12 level, students need opportunities to build upon their knowledge of rational numbers as they increase their understanding of irrational numbers and generalize number relationships through their work with algebra.  In their work with numeration, ninth through twelfth graders need opportunities to view mathematics as a coherent body of knowledge.  They investigate the relationships between the integers, the rational numbers, and the real numbers as logical and necessary extensions of the whole number system and determine what properties are true for the numerical operations on these number systems.  Students at these grade levels continue their learning about equivalence, but with an increasing focus on approximation, particularly for irrational numbers.  High school students need to understand the difference between an exact value of an irrational number, such as 3, and its approximation (1.728).  They should also be familiar with the use of scientific notation as an equivalent form of decimal numbers.
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


MA8:1, 2, …MA8:10

· CT Mastery Test


CMT8

· NCTM Standards 2000

NCTM A.1-7, B.1-3, C.1-4

· CAPT



C.1-3

· MPEG Trace Map




The alignment for all objectives for Grade 7 in this standard are summarized on the following page.
Students will use numbers to count, measure, compare, order, scale, locate and label, and use a variety of numerical representations to present, interpret, communicate, and connect various kinds of numerical information.
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Where Learning Comes to Life





Students will:

1. Use mental math to solve real life problems involving 100; 1,000; 10,000; 0.1; and 0.01, more or

less than a given number.

2. Use physical materials and technology to model real world problems that involve integers, fractions, 

decimals, percents, powers and roots. 

3. Apply number theory concepts (primes, factors, multiples, divisibility) in real-world problem situations.

4. Locate, identify, and order whole numbers, fractions, mixed numbers, decimals, 100ths, 1,000ths integers

 on number lines, scales and the coordinate plane.

5. Classify fractions as terminating and repeating decimals and explain the way calculators use the 

rounded form to compute and the impact on results.

6. Use powers of ten and negative exponents to express fractional values and connect very large and very 

small numbers to scientific notation.

7. Use expanded and regrouped forms for all whole numbers and write multiples of 10; 100; 1,000; etc. 
using exponents, i.e., 4,000 is 4 x 103. 

CT Frameworks [MA8:1]
NCTM

Standard #1 Number and Operations

a) Use real-life experiences, physical materials and technology to construct meanings for whole numbers, commonly used fractions, decimals and money amounts, and extend these understandings to construct meanings for integers, rational numbers, percents, exponents, roots, absolute value and scientific notation.

b) Model, represent and use numbers in a variety of equivalent forms (integer, fraction, decimal, percent, exponential and scientific notation) as they arise from real-world situations.

c) Use the equivalence of fractions, decimals and percents to select appropriate and efficient ways to write, order, compare, estimate and compute.

d) Develop and use a sense of order and magnitude of fractions, decimals, integers, powers and roots.

e) Develop and apply number theory concepts (primes, factors, multiples and divisibility rules), as appropriate, in various real-world problem situations. 
A. Understand numbers, ways of representing numbers, relationships among numbers, and number systems.

1. Work flexibly with fractions, decimals, and percents to solve problems.

2. Compare and order fractions, decimals, and percents efficiently and find their approximate locations on a number line.

6. Use factors, multiples, prime factorization, and relatively prime numbers to solve problems.

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

1.    Understand the meaning and effects of arithmetic operations with 

       fractions, decimals, and integers.     

CMT Grade 8
CAPT

1a. Solve problems involving 0.1 and 0.01 more or less.

1b. Identify alternative forms of expressing numbers using expanded 

      notation.

1c. Identify alternative forms of expressing numbers using scientific

      notation.

2a. Relate fractions, decimals and percents to their pictorial presentations 

      and vice versa.

2b. Construct pictorial representations of fractions, decimals and percents.

3a. Rename fractions and mixed numbers as equivalent decimals and vice 

      versa.

3b. Rename fractions and decimals as equivalent percents and vice versa.

4a. Order whole numbers and decimals.

4b. Order fractions and mixed numbers.

4c. Describe the magnitude of whole numbers and decimals.

4d. Describe the magnitude of fractions and mixed numbers.

4e. Round whole numbers, fractions and decimals in a context.

4f. Locate points on number lines and scales, including fractions, decimals 

     and integers.

25.Solve extended numerical and statistical problems.
1. Use integers, fractions, decimals, percents and scientific notation in real-world situations to count, measure, compare, order, scale, locate and label.

2. Use a variety of representations (including graphs, tables, words, number lines, pictures, etc.) to present, interpret and communicate various kinds of numerical information.

3. Demonstrate an understanding of order, magnitude and equivalent forms of numbers.

 

Obj.
Sample Activities



Frameworks
CMT

 Gr. 8
CAPT

2.1
A. HOT DOG SALES
Each of you is in charge of the hot dog stand at a high school football game.  Here’s what you know:

· the stands can seat 1,680 people and the game is a sellout;

· about one of every three people buys a hot dog; and

· you can charge 95 cents for each hot dog you sell.

The grocery store sells:

· hot dogs in packages of 10 for $3.29;

· hot dog buns in packages of eight for 88 cents;

· jars of mustard for $1.12 each (one jar needed per 40 hot dogs sold); and

· jars of relish for $1.75 each (one jar needed per 60 hot dogs sold).

Your task is to write a report to the Booster Club detailing how much profit they can expect to make at each sold out game from the hot dog stand.

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













[See page A.65]
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Obj.
Sample Extended Lesson(s)

Frameworks
CMT

 Gr. 8
CAPT




































Obj.
Sample Informal Assessment(s)

Frameworks
CMT

 Gr. 8
CAPT




































Obj.
Sample Formal Assessment(s)

Frameworks
CMT

 Gr. 8
CAPT
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