EXHIBIT 1: NAEP- NCTM Content to Standard Alignment  - DRAFT 

October 30, 2003

	NAEP Number Properties and Operations Standards

Grade 4
	Illuminations Resources

	1) Number sense
	Lesson Plans
	Interactives
	Selected Web Resources

	a) Identify the place value and actual value of digits in whole numbers.
	Count on Mathematics for Number Sense (2)- This activity helps children to develop number sense through activities involving collection, representation, and analysis of data.  In addition, children practice reading and writing large numbers and use estimation to arrive at appropriate answers.

Numbers and Language (5) - Focuses on the role of numbers and language in real-world situations. Students discuss, describe, read and write about numbers they find in familiar real-world situations.

How Do You Organize the Counties in Your State? (5) - Students collect data using the United States Census Bureau. They organize data in a spreadsheet and interpret the data collected by ordering, comparing, and writing the numbers in multiple ways. 

Numbers and Language (5) - Focuses on the role of numbers and language in real-world situations. Students discuss, describe, read and write about numbers they find in familiar real-world situations.


	Planned for Development:

MP Sequencing Tool
	Teaching and Learning about Whole Numbers - This Web site contains data, ideas, and resources to help in teaching about whole numbers. - Direct to SWR
Counting the Rice - This lesson introduces place value using literature, manipulatives, and hands-on activities. - Direct to SWR
What is a Million? - This activity enhances students' number sense by having them figure out how big a jar they need to hold 1 million punched holes from a paper punch. - Direct to SWR
The Stamp Game - This applet provides a fun and interesting way for students to learn more about place value, addition, and subtraction. - Direct to SWR
Online Integer Bars (Cuisenaire Rods) - An applet simulating Cuisenaire Rodes, along with sample activities. - Direct to SWR
Number and Word Puzzles - This Web site has a collection of crossword puzzles with numbers—in which the clues are calculations to be performed—potentially useful in providing students guided practice. - Direct to SWR
Line Jumper - This online activity provides practice using the number line to represent addition and subtraction. - Direct to SWR
Mathcar Racing - Mathcar Racing is a game in which students can practice arithmetic skills as well as practice developing a winning strategy. - Direct to SWR
Addition Totals - Students explore different combinations of numbers that have the same sum. - Direct to SWR
Math Fact Café - This Web site generates custom worksheets and flash cards. - Direct to SWR
Addition and Subtraction Game - This game will encourage students to practice basic addition facts while reinforcing the concept of place value. - Direct to SWR

	b) Represent numbers using models such as base 10 representations, number lines, and two-dimensional models.
	Fun with Fractions: A Unit on Developing the Region Model (6) - In this unit plan, students explore relationships among fractions through work with the region model. This early work with fraction relationships helps students make sense of basic fraction concepts and facilitates work with comparing and ordering fractions and working with equivalency.

Fun with Fractions: A Unit on Developing the Set Model (7) - In this unit plan, students explore relationships among fractions through work with the set model. This early work with fraction relationships helps students make sense of basic fraction concepts and facilitates work with comparing and ordering fractions and working with equivalency.

Multiplying Meanings-Lesson Two: Hopping on the Number Line (1 of 8)
In this lesson, students generate products using the number line model. The linear model highlights the measurement aspect of multiplication and is a distinctly different representation of the operation.
	
Fraction Pie
This applet explores several models for representing fractions with adjustable numerators and denominators.
	 Base Ten Blocks – Students use base10 blocks (primarily the base 10 blocks applet) for learning place value and basic operations. - Direct to SWR
The Stamp Game - This applet provides a fun and interesting way for students to learn more about place value, addition, and subtraction. - Direct to SWR
Online Integer Bars (Cuisenaire Rods) - An applet simulating Cuisenaire Rodes, along with sample activities. - Direct to SWR


	c) Compose or decompose whole quantities by place value (e.g., write whole numbers in expanded notation using place value:  342= 300 + 40 + 2).
	How Do You Organize the Counties in Your State? (5) - Students collect data using the United States Census Bureau. They organize data in a spreadsheet and interpret the data collected by ordering, comparing, and writing the numbers in multiple ways. 

Multiplying Meanings (8) - In this Unit Plan, students explore the many meanings of multiplication (skip counting, repeated addition, sets, arrays, numberline, cross products of sets, and balanced equations). They also learn about the order property, the multiplicative inverse, and the results of multiplying by 1 and by 0. In addition, students write story problems in which the operation of multiplication is required. Opportunities to connect with literature are presented in four of the lessons.


	Planned for Development: 
MP Sequencing Tool
	

	d) Write or rename whole numbers:  

(e.g., 10: 5 + 5, 12 - 2, 2 x 5).
	Possible Solution Sets (4) - Focuses on forming numbers to meet specific requirements. Encourages careful reading of information and understanding of mathematical language to find appropriate solutions. Students use problem-solving strategies of looking for patterns and establishing an organized list to find all the possible solution sets.
	Factor Game
The Factor Game is a fun interactive game that exercises your factoring ability. Test your skills against a human or the computer.

Product Game
The Product Game is a fun interactive game that exercises your factoring ability. Test your skills against a human or the computer.


	

	e) Connect model, number word, or number using various models and representations for whole numbers, fractions, and decimals.
	Fun with Fractions: A Unit on Developing the Region Model (6) - In this unit plan, students explore relationships among fractions through work with the region model. This early work with fraction relationships helps students make sense of basic fraction concepts and facilitates work with comparing and ordering fractions and working with equivalency.
Fun with Fractions: A Unit on Developing the Set Model (7) - In this unit plan, students explore relationships among fractions through work with the set model. This early work with fraction relationships helps students make sense of basic fraction concepts and facilitates work with comparing and ordering fractions and working with equivalency.


	Electronic Abacus Applet 

This applet explores the use of an abacus model for representing numbers and for performing addition.

Fraction Pie
This applet explores several models for representing fractions with adjustable numerators and denominators. 

Planned for Development: MP Puzzle Tool


	Fractional Parts the "Tan" Way – Students construct tangrams and then use them to answer questions about fractional parts. - Direct to SWR
No Matter What Shape Your Fractions are In - Students use pattern blocks to investigate and build relations among fractions. - Direct to SWR
Pattern Blocks Program - This interactive applet allows students to use pattern blocks to explore various mathematical concepts, including fractions. - Direct to SWR
Fraction Games - This lesson provides a hands-on activity in which students use equivalent fractions to make wholes in a game format. - Direct to SWR
Tour of Fractions (elementary level) - An extensive collection of lesson plans, FAQs, and software related to fractions for elementary school teachers. – Direct to SWR
Tangrams and Fractions - This activity provides opportunities for students to explore fractional parts using tangram pieces. - Direct to SWR
Human Decimal Activity - This lesson is designed for teachers to assess students' understanding about decimals using an activity in which students arrange themselves into decimal numbers. - Direct to SWR
Direct to SWR


	f) Order or compare whole numbers, decimals, or fractions.
	Fun with Fractions: A Unit on Developing the Region Model (6) - In this unit plan, students explore relationships among fractions through work with the region model. This early work with fraction relationships helps students make sense of basic fraction concepts and facilitates work with comparing and ordering fractions and working with equivalency.

Fun with Fractions: A Unit on Developing the Set Model (7) - In this unit plan, students explore relationships among fractions through work with the set model. This early work with fraction relationships helps students make sense of basic fraction concepts and facilitates work with comparing and ordering fractions and working with equivalency.


	Fraction Pie
This applet explores several models for representing fractions with adjustable numerators and denominators.
Fraction Game
This interactive one-person game is a fun way to practice your skills while you explore relationships among fractions and ways to play a two-person fraction game on the E-Standards Web site.

Communicating about Mathematics Using Games: This E-example contains an interactive version of a game that can be used in the grades 3-5 classroom to support students' learning about fractions. It also includes teacher information


	No Matter What Shape Your Fractions are In - Students use pattern blocks to investigate and build relations among fractions. - Direct to SWR
Pattern Blocks Program - This interactive applet allows students to use pattern blocks to explore various mathematical concepts, including fractions. - Direct to SWR
Fraction Games - This lesson provides a hands-on activity in which students use equivalent fractions to make wholes in a game format. - Direct to SWR


	2) Estimation
	Lesson Plans
	Interactives
	SWRs

	a) Use benchmarks (well known numbers used as meaningful points for comparison) for whole numbers, decimals, or fractions in contexts  (e.g., 1/2 and .5 may be used as benchmarks for fractions and decimals between 0 and 1.00).


	
	
	

	b) Make estimates appropriate to a given situation with whole numbers, fractions, or decimals by: 

· knowing when to estimate, 

· selecting the appropriate type of estimate, including overestimate, underestimate, and range of estimate, or

· selecting the appropriate method of estimation (e.g., rounding).


	Competing Coasters (3-4) - In these lessons, students look at attributes that vary from coaster to coaster, attributes that make each scream machine uniquely thrilling. Students use a Web site to view photos of roller coasters from around the country. Based on the pictures, students predict which coaster is faster, which is higher, which goes farther, and which takes longer. They look up data on another Web site to check their predictions. Finally, students evaluate their estimates of speed, height, etc., to see whether their estimation skills improve with experience. 
Count on Mathematics for Number Sense (2) - This activity helps children to develop number sense through activities involving collection, representation, and analysis of data.  In addition, children practice reading and writing large numbers and use estimation to arrive at appropriate answers.

Data Does It - Planning a Trip (8) - In this Unit Plan, teams of students plan trips. To put together their best travel plan, students study a map, consider different routes, visit Web sites to get airline schedules and costs, and analyze their data. Each team presents its travel schedule and budget to the class. Then teams analyze the different plans and discuss the best features of each one. Students collect data, organize data, and compute differences of multi-digit numbers. 
	
	Four Star Math Problems - This activity helps students learn the guess and check strategy as they work to create numbers. - Direct to SWR
What a Crowd! - With this interactive activity, students build estimation skills as they guess the number of people on the screen. - Direct to SWR
Estimation -- Tens - This site allows students to practice rounding/estimating to the nearest tens via matching games. - Direct to SWR
Fun with Estimation - Students practice their estimation skills in this lesson while modeling the real life situation of shopping for groceries. - Direct to SWR


	c) Verify solutions or determine the reasonableness of results in meaningful contexts.


	Competing Coasters (3-4) - In these lessons, students look at attributes that vary from coaster to coaster, attributes that make each scream machine uniquely thrilling. Students use a Web site to view photos of roller coasters from around the country. Based on the pictures, students predict which coaster is faster, which is higher, which goes farther, and which takes longer. They look up data on another Web site to check their predictions. Finally, students evaluate their estimates of speed, height, etc., to see whether their estimation skills improve with experience.
Count on Mathematics for Number Sense (2) - This activity helps children to develop number sense through activities involving collection, representation, and analysis of data.  In addition, children practice reading and writing large numbers and use estimation to arrive at appropriate answers.

Mathematics at the Mall (2) - Students participate in an activity in which they develop number sense in and around the shopping mall. The activity deals with size and space, estimation, measurement, and applications involving percent.
	
	

	3) Number Operations
	
	
	

	a) Add and subtract:

· whole numbers, or

· fractions with like denominators, or

· decimals through hundredths.
	Data Does It - Planning a Trip: Students collect data, organize data, and compute differences of multi-digit numbers.
Begin With Buttons (8) - In this unit plan, students use buttons to explore the relationships among numbers from zero to 10 and the operations of addition and subtraction. This unit fosters communication, representation, and reasoning.

Comparing Connecting Cubes (7) - Students explore the five models of subtraction (counting, sets, number line, balanced equations, and inverse of addition) using connecting cubes. The lessons focus on the comparative mode of subtraction. In them, children explore the relationship between addition and subtraction, write story problems in which comparison is required, and practice the subtraction facts.

Picture This (5) - Students participate in an activity in which they conduct a survey, analyze and summarize the data they collect, and draw conclusions from their findings.


	
	Math Facts Game - Applet that allows students to practice their math facts. - Direct to SWR
Large Bead Frame - This applet will help to increase students' understanding of basic addition and subtraction, as well as long multiplication. - Direct to SWR
Line Jumper - This online activity provides practice using the number line to represent addition and subtraction. - Direct to SWR
Mathcar Racing - Mathcar Racing is a game in which students can practice arithmetic skills as well as practice developing a winning strategy. - Direct to SWR
Addition Totals - Students explore different combinations of numbers that have the same sum. - Direct to SWR
Math Fact Café - This Web site generates custom worksheets and flash cards. - Direct to SWR
Addition and Subtraction Game - This game will encourage students to practice basic addition facts while reinforcing the concept of place value. - Direct to SWR
The Stamp Game - This applet provides a fun and interesting way for students to learn more about place value, addition, and subtraction. - Direct to SWR
Online Integer Bars (Cuisenaire Rods) - An applet simulating Cuisenaire Rodes, along with sample activities. - Direct to SWR


	b) Multiply whole numbers:

· no larger than two-digit by two-digit with paper and pencil computation, or

· larger numbers with use of calculator.
	It's in the Cards (7) - In this unit, students who have previously studied the meanings of multiplication use the properties of multiplication to help them learn the multiplication facts.

Multiplying Meanings (8) - In this Unit Plan, students explore the many meanings of multiplication (skip counting, repeated addition, sets, arrays, numberline, cross products of sets, and balanced equations). They also learn about the order property, the multiplicative inverse, and the results of multiplying by 1 and by 0. In addition, students write story problems in which the operation of multiplication is required. Opportunities to connect with literature are presented in four of the lessons.


	
	Multiplication: An Adventure in Number Sense - This tutorial is meant to help students learn their multiplication facts by seeing connections and patterns; an interactive applet helps model multiplication. - Direct to SWR
Flat Bead Frame - The Flat Bead Frame is an online bead frame to assist students with multiplication. - Direct to SWR
Chequerboard - This online applet helps students with multi-digit multiplication. - Direct to SWR
Math Facts Game - Applet that allows students to practice their math facts. - Direct to SWR
Large Bead Frame - This applet will help to increase students' understanding of basic addition and subtraction, as well as long multiplication. - Direct to SWR


	c) Divide whole numbers:

· up to three-digits by one-digit  with paper and pencil computation, or 

· up to five-digits by two-digits with use of calculator.
	It's in the Cards (7) - In this unit, students who have previously studied the meanings of multiplication use the properties of multiplication to help them learn the multiplication facts.


	
	

	d) Describe the effect of operations on size (whole numbers).
	It's in the Cards (7) - In this unit, students who have previously studied the meanings of multiplication use the properties of multiplication to help them learn the multiplication facts.

Multiplying Meanings (8) - In this Unit Plan, students explore the many meanings of multiplication (skip counting, repeated addition, sets, arrays, numberline, cross products of sets, and balanced equations). They also learn about the order property, the multiplicative inverse, and the results of multiplying by 1 and by 0. In addition, students write story problems in which the operation of multiplication is required. Opportunities to connect with literature are presented in four of the lessons.


	
	

	e) Interpret whole numbers operations and the relationships between them.
	It's in the Cards (7) - In this unit, students who have previously studied the meanings of multiplication use the properties of multiplication to help them learn the multiplication facts.

Multiplying Meanings (8) - In this Unit Plan, students explore the many meanings of multiplication (skip counting, repeated addition, sets, arrays, numberline, cross products of sets, and balanced equations). They also learn about the order property, the multiplicative inverse, and the results of multiplying by 1 and by 0. In addition, students write story problems in which the operation of multiplication is required. Opportunities to connect with literature are presented in four of the lessons.


	
	

	f) Solve application problems involving numbers and operations. 


	Problem Solving: Dealing With Data In the Elementary School (multiple) - This activity is a project based unit on statistics. It furnishes a vehicle for problem solving through real data collection and analysis. Students use the mean, mode and median to analyze their data and use graphs to represent their findings.

Picture This (5) - Students participate in an activity in which they conduct a survey, analyze and summarize the data they collect, and draw conclusions from their findings.

Understanding Rational Numbers and Proportions (5) - In this lesson, students use real-world models to develop an understanding of fractions, decimals, unit rates, proportions, and problem solving. This lesson is for grades 5-8.
	
	Play My Way - This activity allows students to design their own playground that is safe and cost effective. - Direct to SWR


	4) Ratios and Proportional Reasoning
	Lesson Plans
	Interactives
	SWRs

	a) Use simple ratios to describe problem situations.


	Data Collection: Numerical and Categorical Data - Overview (3) - In this series of 3 multi-day lessons, students will learn about and apply categorical data and numerical data.
	
	

	5) Properties of Numbers and Operations
	Lesson Plans
	Interactives
	SWRs

	a) Identify odd and even numbers. 


	Patterns That Grow (5) - In this Unit Plan, students use logical thinking to create, identify, extend, and translate patterns. They make patterns with numbers and shapes and explore patterns in a variety of mathematical contexts. This lesson is designed for grades Pre-K-2.
	In Development: Chart Tool
	

	b) Identify factors of whole numbers.


	Multiplying Meanings (8) - In this Unit Plan, students explore the many meanings of multiplication (skip counting, repeated addition, sets, arrays, numberline, cross products of sets, and balanced equations). They also learn about the order property, the multiplicative inverse, and the results of multiplying by 1 and by 0. In addition, students write story problems in which the operation of multiplication is required. Opportunities to connect with literature are presented in four of the lessons.
	Factor Game
The Factor Game is a fun interactive game that exercises your factoring ability. Test your skills against a human or the computer.

Product Game
The Product Game is a fun interactive game that exercises your factoring ability. Test your skills against a human or the computer.


	Pascal Petals - In this activity, students use Pascal's Triangle to study prime factorizations. - Direct to SWR

	c) Apply basic properties of operations. 


	Multiplying Meanings (8) - In this Unit Plan, students explore the many meanings of multiplication (skip counting, repeated addition, sets, arrays, numberline, cross products of sets, and balanced equations). They also learn about the order property, the multiplicative inverse, and the results of multiplying by 1 and by 0. In addition, students write story problems in which the operation of multiplication is required. Opportunities to connect with literature are presented in four of the lessons.

It's in the Cards (7) - In this unit, students who have previously studied the meanings of multiplication use the properties of multiplication to help them learn the multiplication facts.


	
	

	d) Explain or justify a mathematical concept or relationship (e.g., explain why 15 is an odd number or why 7-3 is not the same as 3-7).
	Let's Learn Those Facts! (6) - In this unit, students who have previously studied the meanings of addition use the properties of addition to help them learn addition facts. Retention is fostered through playing games. Dice are used as random number generators throughout the unit. The unit is most appropriate for students of grades 1 and 2. 

Do It with Dominoes (9) - Students explore the four meanings of addition (counting, sets, number line, and balanced equations) using dominoes. They also learn about the order property, the relation between addition and subtraction, and the result of adding 0. Students will also write story problems in which the operation of addition is required and begin to memorize the addition facts. This unit is designed for grades Pre-K-2.
	
	


