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PRINCE WILLIAM COUNTY SCHOOLS
Grade 2 Mathematics Curriculum Map

The second grade standards extend the study of number and spatial sense to include three-digit numbers and three-dimensional figures. Students will continue to learn, use, and gain proficiency in the basic addition facts through the tens table and the corresponding subtraction facts. Students will begin to use standard U.S. Customary and metric units of measurement; predict, using simple probability; and create and interpret picture and bar graphs. Students will work with a variety of patterns and will develop knowledge of equality by identifying missing numbers in addition and subtraction facts. 

While learning mathematics, students will be actively engaged, using concrete materials and appropriate technologies such as calculators and computers. However, facility in the use of technology shall not be regarded as a substitute for a student’s understanding of quantitative concepts and relationships or for proficiency in basic computations. 
Mathematics has its own language, and the acquisition of specialized vocabulary and language patterns is crucial to a student’s understanding and appreciation of the subject. Students should be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the following set of standards.

Problem solving is the cornerstone of the mathematics curriculum. It is the central focus of the mathematics curriculum and provides the context in which concepts and skills can be learned. Mathematical understanding develops from problem situations that have meaning to children and are related to their environment and experiences.

Classrooms with a problem-solving basis are filled with thought-provoking questions, speculations, investigations, and explorations. Students learn that mathematics should and does make sense. Solutions should be explained and shared enabling students to see that problems may be solved in more than one way.

A major goal of problem-solving instruction is to enable students to develop strategies to solve problems. Strategies include but are not limited to using manipulatives, making an organized list or table, using trial and error, drawing a diagram, looking for a pattern, and acting out a problem.

Problem solving steps should include Polya’s four-step framework for problem solving: 1. Understand the problem, 2. Devise a plan or decide on an approach for attacking the problem, 3. Carry out the plan, 4. Look back at the problem, the answer, and what you have done to get there. Steps are not to be taught, rather they are used as an organizer for instruction and planning.

Problem solving has been integrated throughout the six content strands. The development of problem solving skills should be a major goal of the mathematics program at every grade level. Students must be helped to develop a wide range of skills and strategies for solving a variety of problem types. Situations allowing students to experience problems will better prepare them to be problem solvers in their daily lives.
Sample Assessment Techniques

	Category
	Technique
	Information Provided

	Observations
	Anecdotal Records

Conferences

Checklists
	immediate evaluation and feedback of learning, focus on specific learner expectations, social skills and behaviors, teamwork, interactions, knowledge into context, levels of understanding, relationships, attitude, oral language skills, listening skills, analysis, real-life application, process, procedures, equipment handling



	Journals
	Journal

Personal Response Journal

Dialogue Journals

Reflective Interactive On-line Journals


	understanding, written ability, conventions, organizations, pre and post comparisons, feedback to teachers, personal connections, social skills, connection to concepts in literature, understanding of story elements, internalization of literature, personal experience, goal setting, understanding process, affective mode, background knowledge

	Tests and Quizzes
	Multiple Choice               Paper and Pencil

True/False                        Matching

Short Answer                   Extended Response


	pre and post test of knowledge, content mastery, ability to make inferences, recall, recognition, memorization, content, problem solving process, summative information

	Performance Tasks
	Simulations                      Multimedia Productions

Demonstrations                Presentations

Lab Experiments              Software Demonstrations
Investigations                   Data Analysis
Mathematical Models       


	creativity, understanding, end product, public speaking and performing, group work, organization skills, application of skills to new situations, reasoning skills, analysis, real-life application, process, procedures, equipment handling

	Written Projects
	Laboratory Reports          Research Papers

Essays                              Brochures

Interactive Notes              


	logical organization, hypothesis, comprehension, following directions, writing skills, use of logic, interpersonal relations, expression, vocabulary, style, understanding of different writing structures/genres, research skills, evaluations, summative, initiative

	Oral Projects
	Retelling                           Questions/Responses

Debates                            Audio Tapes

Interviewing                     Teaching a Lesson


	comprehension, synthesis, paraphrasing, speaking and listening skills, substantiation of positions, development of counter argument, reasoning, assessment of background knowledge, perspective, organization, decision making skills, personal information, attitude, synthesizing, analyzing, memorization, interpretation, composure, confidence



	Visual Projects
	Story Boards                    Collages/Maps/Designs

Illustrations                      Photographs

Advertisements                Models

Multimedia Projects         Scrapbooks

Science Fair Displays      Work Samples


	assessment of background knowledge, comprehension, organization, creativity, growth and maturity level, depth of conceptualization, good for non-readers or early readers, application, synthesis, process, application of knowledge and skills, equipment use, decision making


	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Number and Number Sense

CMS Unit of Study
Place Value and Comparing

SOL Reporting Category
Number and Number Sense

Concept  
Place Value
PWC Grade Level Objective 2.1

Virginia SOL 2.1 

2.1A The student will read, write, and identify the place value of each digit in a three-digit numeral using numeration models.

2.1B The student will round two-digit numbers to the nearest ten.


	Essential Questions
· How is a three-digit number read?

· What value does each digit represent in a three-digit number?

· How are three-digit numbers written using expanded notation?

· What does rounding to the nearest 10 mean?

Critical Attributes

The number system is based on a simple pattern of tens where each place has ten times the value of the place to its right. 

Opportunities to experience the relationship between hundreds, tens, and ones through hands-on experiences with manipulatives are essential to developing the 10-to-1 place value concept of our number system and understanding the value of each digit in a three-digit number. Ten-to-one trading activities with manipulatives on place value mats provide excellent experiences to develop the understanding of the places in the base-ten system. Models that clearly illustrate the relationship between hundreds, tens, and ones are physically proportional (the tens pieces is ten times larger than the ones piece).

Children need to understand 10 and 100 as special units of numbers; e.g., 10 is 10 ones, but it is also 1 ten. Flexibility in thinking about numbers is critical; for example, 123 is 123 ones; 1 hundred, 2 tens, and 3 ones; or 12 tens and 3 ones.

To round a number means to substitute a “nice” number that is close so that computation may be done more easily. Emphasis should be on understanding the rounding concept, not on memorization of a procedure. Students should develop the procedure for rounding instead of memorizing the procedure without understanding. Number lines are useful tools for developing the concept of rounding to the nearest ten. Students can use the strategy of identifying a number on a number line and finding the multiple of ten that is closest.
The traditional strategy for rounding numbers is as follows:

· Look one place to the right of the digit to which you wish to round.

· If the digit is less than 5, leave the digit in the rounding place as it is, and change the digits to the right of the rounding place to zero.

· If the digit is 5 or greater, add 1 to the digit in the rounding place and change the digits to the right of the rounding place to zero.

	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:

· Demonstrate the understanding of the ten-to-one relationship between ones, tens, and hundreds, using manipulatives, e.g., beans and cups, base-ten blocks, bundles of ten Popsicle sticks. 

· Determine the place value of each digit in a three-digit numeral presented as pictorial representations (e.g., picture of base-ten blocks) or as a physical representation, e.g., base-ten blocks. 

· Write numerals when using a base ten model or picture.

· Read three-digit numbers when shown a numeral, a base ten model of the number, or a pictorial representation of the number.

· Identify the place value (ones, tens, hundreds) of a digit in a three-digit numeral. 

· Round two-digit numbers to the nearest ten. 

Essential Understanding

All students should:

· Understand the ten-to-one relationship of ones, tens, and hundreds (ten ones equals one ten, ten tens equals one hundred).

· Understand that numbers are written to show how many hundreds, tens, and ones are in the number.

· Understand that rounding gives you a close number to use when exact numbers are not needed for the situation at hand.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Number and Number Sense

CMS Unit of Study
Place Value and Comparing

SOL Reporting Category
Number and Number Sense

Concept  
Place Value
PWC Grade Level Objective 2.1

Virginia SOL 2.1
	· Read and discuss the story The 329th Friend by Marjorie Weinman Sharmat. Use unifix cubes (or base 10 blocks) and model different numbers. Use place value mats made from laminated construction paper of three different colors for students to show representation.

· Make Bingo games with various numbers from 100-999.
· Using math journals, have students show a number (0-999) by drawing pictures and with expanded notation:

e.g.,
324 = 3 hundreds, 2 tens, 4 ones

300 + 20 + 4 = 324

· Number Game: Make a board. Randomly put numbers in each section. Put students in pairs. The first student picks a number from the board; the second student reads the number and records it on another sheet. He/she then writes the number that is ten more. Students can use unifix cubes or base 10 blocks to help them. Then students switch roles and continue until they have completed each square.

· Use hundreds, tens, and ones blocks to visualize numbers in expanded form. Students will make the number with base ten blocks first and, then, write it in expanded notation.
· Divide students into partners. Each partner will need a place value mat, base ten blocks, and a die. Partners take turns rolling the dice and adding their scores. The first student to reach 100 wins the game.
· Prepare ten flash cards with 3-digit numbers. For each card ask the following questions:

· What digit is in the hundreds place/tens/ones place?

· Can you use models to show the digit _________?

· What value does the digit ________ have?

· What digit could I place in the hundreds/tens/ones column to make the number smaller/larger?

· Use base ten models for manipulatives. 

	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 38-40, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2, p. 4-17

· Number Sense and Operations Patterns, gr. 2, NCTM Addenda Series

· Math By All Means, Probability, gr. 2, 
Marilyn Burns

· The Super Source Gr. 2: Base 10 Blocks, ETA/ Cuisenaire

· Math Their Way, Chapter 11

· Bear Balancing and Beansticks, Marcy Cook

· Lessons for Introducing Place Value, gr. 2, Marilyn Burns and Maryann Wickett

· Number SENSE, Dale Seymour Publications

· Nimble With Numbers, gr. 1-2 or 2-3, Dale Seymour Publications

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “A Pumpkin with Class;” AIMS Magazine, Volume 8 Issue 3

· “The Pumpkin Caper,” Overhead and Underfoot


	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Number and Number Sense

CMS Unit of Study
Place Value and Comparing

SOL Reporting Category
Number and Number Sense

Concept  
Comparing Numbers
PWC Grade Level Objective 2.2

Virginia SOL   2.2

The student will compare two whole numbers between 0 and 999, using symbols  (<,  >, or  =) and words (is greater than, is less than, is equal to).


	Essential Questions
· How can three-digit numbers be compared?

· What symbols are used in the comparisons of whole numbers?

Critical Attributes

Mathematical symbols (> and <) used to compare two unequal numbers are called inequality symbols.
To compare numbers by examining place value, base ten blocks should be used to build and compare numbers. Place value charts should then be used with number cards or number tiles. Students should build the numbers being compared on their place value charts. This should be related to the base 10 blocks. Students should begin to understand that they need to compare the larger places first.

Using Place Value to compare numbers is one effective method. Building on the understanding of quantity is critical to the understanding of this concept. 
	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:

· Identify numbers that are greater than or less than a given number between 0 and 999.

· Compare two numbers between 0 and 999, represented pictorially or with concrete objects (e.g., base-ten blocks), using the terms is greater than, is less than or is equal to.

· Compare the numerical value of two whole numbers between 0 and 999 by identifying one as greater than, less than, or equal to the other.

· Write the symbols for is less than (<), is greater than (>), and is equal to (=) to compare two numbers between 0 and 999.

Essential Understanding

All students should:

· Understand that knowledge of place value is essential when comparing numbers.

· Understand the relative magnitude of numbers by comparing numbers.


	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Number and Number Sense

CMS Unit of Study
Place Value and Comparing

SOL Reporting Category
Number and Number Sense

Concept  
Comparing Numbers
PWC Grade Level Objective 2.2

Virginia SOL 2.2
	· Number Game: Make a board. Randomly put numbers in each section. Put students in pairs. The first student picks a number from the board; the second student reads the number and records it on another sheet. He/she then writes the number that is ten more. Students can use unifix cubes or base 10 blocks to help them. Then students switch roles and continue until they have completed each square.

· Each student needs a place value mat, unifix cubes, and index cards. Students work with a partner. Give a number and have first student model the number on the place value mat and write the number above the mat on an index card. Then give a second number and have another student model the number and write it on an index card. Compare and discuss the two numbers.

· Give each student a place value chart. Give each student number cards or number tiles and have them build the numbers being compared on their place value charts. Relate to the base 10 blocks and discuss comparing larger places first. 

· Write a sequence of numbers (0 - 999) on index cards. Put one number on each card and give each student a card. Have them arrange themselves in order.


	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 38-40, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2, p. 4-17

· Number Sense and Operations Patterns, gr. 2, NCTM Addenda Series

· Math Their Way, Chapter 11

· Math By All Means, Place Value, gr. 2, 
Marilyn Burns

· Number SENSE, Dale Seymour Publications

· Bear Balancing and Beansticks, Marcy Cook

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “The Pumpkin Caper,” Overhead and Underfoot

· “A Fish Story,” Volume 8 Issue 6

· “Popped or Not,” Volume 7 Issue 10

· “You Can Count On Us,” Fall Into Math and Science
Internet Resources:

· Math League Help Topics: Whole Numbers and Their Basic Properties – Explanations and examples of 1) using: whole numbers, place value, expanded form, ordering, rounding, and divisibility tests; 2) operations and their properties. http://www.mathleague.com/help/wholenumbers/wholenumbers.htm
· Less Than, Greater Than Monsters – Students will use < > “monsters” to demonstrate the number comparison concept. 

      http://www.lessonplanspage.com


	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Number and Number Sense

CMS Unit of Study
Counting and Patterns

SOL Reporting Category
Number and Number Sense

Concept  
Ordinal Numbers
PWC Grade Level Objective 2.3

Virginia SOL 2.3
The student will identify the positions first through twentieth using an ordered set of objects.
	Essential Questions
· How can items be identified using ordinal numbers?

· What are the ordinal positions from tenth to the twentieth positions?

Critical Attributes

Understanding the cardinal and ordinal meaning of numbers is necessary to quantify, measure, and identify the order of objects.

An ordinal number is a number that names the place or position of an object in sequence or set, e.g., first and third. Ordered position, ordinal position, and ordinality are terms that refer to the place or position of an object in a sequence or a set.

The ordinal position is determined by where you start in an ordered set of objects or sequence of objects, (left, right, top, bottom).

The ordinal meaning of numbers is developed by identifying and verbalizing the place or position of objects in a set or sequence, e.g., the student’s position in line when students are lined up alphabetically by their first name.

Ordinal position can also be emphasized through sequencing events, e.g., months in a year, sequencing in a story.

Cardinality can be compared with ordinality when comparing the results of counting. There is obvious similarity between the ordinal number words third through twentieth and the cardinal number words three through twenty. 


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:

· Count an ordered set of objects using ordinal number names first through twentieth.

· Identify ordinal positions, first through twentieth, using an ordered set of objects.

· Identify ordinal positions, first through twentieth, using an ordered set of objects presented in lines, or rows, from:

· Left to right

· Right to left

· Top to bottom

· Bottom to top

Essential Understanding

All students should:

· Use ordinal numbers to describe the position of an object in a sequence.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Number and Number Sense

CMS Unit of Study
Counting and Patterns

SOL Reporting Category
Number and Number Sense

Concept  
Ordinal Numbers
PWC Grade Level Objective 2.3

Virginia SOL 2.3

	· Ask 20 students to line up in order using word cards with ordinals. Ask which student is in a certain position or in a certain position from another student.

· Have children work in pairs. Cut twenty pictures from a magazine. Arrange the pictures on construction paper. Use ordinal number words to label the pictures.
	· Mathematics Web Site: http:/www.pwcsmath.com/
· NCTM Addenda Series, Grade 2, p. 4-17

· Curriculum and Evaluation Standards, p. 38-40, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· Math Their Way, Chapter 11

· Super Graphs, Venns, & Glyphs, Honi Bomberger and Patricia Hughes

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “The Pumpkin Caper,” Overhead and Underfoot

· “A Fish Story,” AIMS Magazine, Volume 8 Issue 6




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Number and Number Sense

CMS Unit of Study
Fractions

SOL Reporting Category
Number and Number Sense

Concept  
Fractions
PWC Grade Level Objective 2.4

The student will use concrete materials to identify the part of a set and/or region that represents the fractions one-half, one-third, one-fourth, one-eighth, and one-tenth and write the corresponding fraction.

Virginia SOL 2.4
The student will identify the part of a set and/or region that represents one-half, one-third, one-fourth, one-eighth, and one-tenth and write the corresponding fraction.
	Essential Questions
· What do these terms mean: part/whole?

· How can fractional parts of a set be demonstrated or identified?

· How can fractional parts of a region/area be demonstrated or identified? 

Critical Attributes

A fraction is a way of representing a relationship between a part and a whole (as in a region/area model) or a part of a group (as in a set model).

In each fraction model, the parts must be equal (the size of each pie piece must have the same area; the size of each chip in a set must be equal). In problems with fractions, the fraction is broken into equal-sized parts and reassembled into one whole.

The denominator (bottom number) tells how many equal parts are in the whole or set. The numerator (top number) tells how many of those parts you are describing. These words (denominator and numerator) are not required at this grade, but the concept of parts and wholes is required for understanding of a fraction.

Students should have opportunities to make connections among representation by connecting the concrete or pictorial representations with the oral language and symbolic representations.

Informal, integrated experiences with fractions at this age will help develop a foundation for deeper learning at later grades, e.g., understanding the language of fractions such as thirds means three equal parts of a whole and represents one of the equal parts when a pizza is shared among three students.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:

· Recognize fractions as equal parts of a whole.

· Identify fractional parts of a whole or a set, 
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using:

· Region/area models (i.e. pie pieces, pattern blocks, geo boards);

· Set models (i.e. chips, counters); and

· Measurement models (i.e. cuisenaire rods, unifix cubes).

Essential Understanding

All students should:

· Understand that fractional parts are equal shares of a whole or a whole set.

· Understand that the fraction name (half, fourth, etc.) tells the number of equal parts in the whole.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Number and Number Sense

CMS Unit of Study
Fractions

SOL Reporting Category
Number and Number Sense

Concept  
Fractions
PWC Grade Level Objective 2.4

Virginia SOL 2.4

	· Read and complete activities with the story Eating Fractions by Bruce McMillan.

· Do a cooking activity and divide the results into equal parts. Discuss how to do this.

· Use pattern blocks and let students explore the relationships of the different blocks. Then have them find blocks that are one-half the size of another block. Trace and record on a class chart. (Then find blocks that are one-third, etc.)

· Have students plan a fraction party for 2, 3, 4, or 10 people. Provide photos of students and magazines with pictures of food. After students decide number of people, have them record the number. Determine what will be served, and then draw a picture of the party table with food arranged for each guest. Write a description and include type of food and the portion (or fraction) each person was served.
· Have students divide into groups. The children can make their own pizza. Have the groups cut their pizza into fractional parts. Students need to describe how they cut up their pizza.

· Each student will need 5 sheets of paper. Have the students fold each piece of paper into one of the fractional parts above. Color 1/4 on one piece of paper, 1/2 on a different sheet of paper and so on.

· Use Cuisenaire Rods to show fractional parts of a whole.
	· PWC Mathematics Web Site:

        http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 57-59, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

· Investigations in Number, Data, and Space: Shapes, Halves, and Symmetry, Scott Foresman/ Addison Wesley

· Nimble With Numbers, gr. 1-2 or 2-3, Dale Seymour Publications

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “All Around the Apple,” AIMS Magazine, Volume 5 Issue 2

· “Cookies for All,” AIMS Magazine, Volume 8 Issue 1


	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Number and Number Sense

CMS Unit of Study
Counting and Patterns

SOL Reporting Category
Number and Number Sense

Concept  
Skip Counting
PWC Grade Level Objective 2.5

Virginia SOL 2.5
2.5A The student will count forward by twos, fives, and tens to 100 starting at various multiples of 2, 5, or 10, using mental mathematics, paper and pencil, hundred chart, calculator, and/or concrete objects, as appropriate. 

2.5B The student will count backward by tens from 100.

2.5C The student will group and count objects by threes and fours. 

2.5D The student will recognize odd and even numbers, using objects.


	Essential Questions
· How is an even number formed?  How is an odd number formed?

· What pattern is formed when skip counting by twos, threes, fours, and fives?

· What numeric patterns in real-life are based on skip counting?

Critical Attributes

In grade 2, the student will skip count by threes and fours to 100 on a hundreds chart, using manipulatives, using paper and pencil, and on a calculator. The patterns developed as a result of skip-counting are precursors for recognizing numeric patterns, functional relationships, and concepts underlying money, telling time, and multiplication. Powerful models for developing these concepts include counters, hundreds boards, and calculators. 

Skip counting by twos supports the development of the concept of even numbers. Skip counting by twos starting with one produces the odd numbers. Skip counting by fives lays the foundation for reading a clock effectively and telling time to the nearest five minutes, counting money, and developing the multiplication facts for five. Skip counting by tens is a precursor for place value, addition, counting money, and multiplying by multiples of tens. 

Calculators can be used to display visually the numeric patterns resulting from skip counting. Use the constant feature of the four-function calculator to display the numbers in the sequence when skip counting by that constant, e.g., skip counting by twos, press 2 + 2 = = = … to produce 2, 4, 6, 8, 10,…; or skip  counting by fives, press 5 + 5 = = = … to produce 5, 10, 15… Odd and even numbers can be explored in different ways, e.g., dividing collections of objects into two equal groups, pairing objects.
	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:  
· Determine patterns created by counting by twos, fives, and tens on a hundred chart.

· Skip count by 2’s and 5’s to 100 using manipulatives, a number line, a hundred chart, mental mathematics, and/or paper and pencil.

· Skip count by twos and fives to 100, using the constant feature on the calculator.

· Count backward by tens from 100.

· Count and group objects by threes.

· Count and group objects by fours.

· Use objects to determine whether a number is odd or even.

Essential Understanding

All students should:

· Understand that a collection of objects can be grouped and skip counting can be used to count the collection.

· Describe the patterns in skip counting and use those patterns to predict the next number in the counting sequence.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Number and Number Sense

CMS Unit of Study
Counting and Patterns

SOL Reporting Category
Number and Number Sense

Concept  
Skip Counting
PWC Grade Level Objective 2.5

Virginia SOL 2.5

	· Read The Doorbell Rang by Pat Hutchins. Materials: paper plates, counters to represent cookies (12). Read and discuss book. Re-read story and have students manipulate counters and redistribute as more children arrive (fair share).

· Make classroom charts of equal groups.
· Show and have students demonstrate different ways to record. Always go back to manipulative or picture.
· Provide each pair of students with an egg carton and 20 beans (or counters). Have them make groups of two using the egg carton. Questions:

How many beans did you have?
How many did you put in each compartment?

How many compartments did you fill?

Repeat this process having students put 3 beans, 4 beans, 5 beans, and 6 beans in each compartment. Discuss which can be divided equally. Later, use a different number of total beans and repeat.

· Use a one-hundred chart with colored counters to demonstrate counting by twos, fives, and tens.

· Have students brainstorm items that come in twos, threes, fours, fives, and tens.
	· Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 44-47, 60-63, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000 

· NCTM Addenda Series, Grade 2

· The Super Source Gr. 2: Base 10 Blocks, ETA/ Cuisenaire

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Bear Shares,” Volume 7 Issue 1

· “A Pumpkin With Class,” Volume 8 Issue 3




	Curriculum Information
	Sample Assessment

Options
	Sample Instructional Strategies

Suggested Activities

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
Basic Addition and Subtraction

SOL Reporting Category
Computation and Estimation

Concept  
Addition and Subtraction Facts
PWC Grade Level Objective 2.6 

2.6A The student will recall basic addition facts with sums of 20 or less.

2.6B The student will recall basic subtraction facts.

Virginia SOL 2.6
The student will recall basic addition facts, sums to 18 or less, and the corresponding subtraction facts.
	Essential Questions
· What terms are associated with addition? 

· What terms are associated with subtraction? 

· What is a fact family?

· How are strategies used to develop basic addition and subtraction facts?

Critical Attributes

Associate the terms addition, adding, and sum with the concept of joining or combining. Associate the terms subtraction, subtracting, minus, and difference with the process of “take away” or “separate,” which is removing one set from the given set; finding the difference between two numbers; or comparing two numbers.

Provide practice in the use and selection of strategies. Encourage students to develop efficient strategies. Examples of strategies for developing the basic addition and subtraction facts include:

· Counting on

· Counting back

· One-more-than, two-more-than facts

· One-less-than, two-less-than facts

· Doubles to recall addition facts, e.g., 2 + 2 =____; 3 + 3 =____
· Near doubles, e.g., 3 + 4 = (3 + 3) + 1 = ____
· Make ten facts, e.g., at least one addend of 8 or 9
· “Think Addition” for subtraction, e.g., To find  9 – 5 = ____; think “5 and what number makes 9?”
· Use the commutative property without naming the property (4 +3 is the same as 3 + 4). Students should discover for themselves that addition is commutative.
· Use of fact families (4 + 3 = 7, 3 + 4 = 7, 7 – 4 = 3, and 7 – 3 = 
· Use of the zero property without naming the property (4 + 0 = 4) but saying when you add zero to a number you always get the original number.
Manipulatives should be used initially to develop an understanding of the addition and subtraction facts and to engage students in meaningful memorization. Rote recall of the facts is often achieved through constant practice and may come in a variety of formats, including presentation through flash cards, practice sheets, and/or games.
	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Recall and write the basic addition facts for sums to 20 or less and the corresponding subtraction facts.

· Recall and write the basic addition facts for sums to 20 or less and their corresponding subtraction facts, when presented in written format either horizontally or vertically.
Essential Understanding

All students should:

· Understand that addition involves combining and subtraction involves separating.

· Develop fluency in recalling basic facts for addition and subtraction.


	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
Basic Addition and Subtraction

SOL Reporting Category
Computation and Estimation

Concept  
Addition and Subtraction Facts
PWC Grade Level Objective 2.6

Virginia SOL 2.6

	· Shake the Beans:  Use beans that are painted on one side. Help students practice addition facts to 10. They shake the beans to discover and find all the addition sentences (e.g., 0 + 7, 1 + 6, 2 + 5,  3 + 4, 4 + 3, 5 + 2, 6 + 1, 7 + 0). They can record what they shake on a graph.

· Use Pepperidge Farm goldfish, M&M's, etc. to problem solve using addition and subtraction.

· Number Sentence Booklets:  Students work cooperatively to practice finding and writing combinations for a given number. From these problems, they write number sentence booklets to illustrate. They share their booklets with the class and take home to read to parents.

· Play addition or subtraction Bingo.
· Missing Numbers:  Write an addition or subtraction problem on chalkboard or overhead. Ask students to read and model the problem at their desk using manipulatives. Then cover one of the addends, re-read the sentence; the covered addend is red as "a number". Ask:  What is the missing number?  Repeat, placing the cover over a variety of numbers. Read each sentence before asking for the missing number and investigate its corresponding addition or subtraction fact.


	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2
· Number Sense and Operations Patterns, gr. 2, NCTM Addenda Series

· Investigations in Number, Data, and Space: Putting Together and Taking Apart, Scott Foresman/ Addison Wesley

· The Super Source Gr. 2: Base 10 Blocks, ETA/ Cuisenaire
· Nimble With Numbers, gr. 1-2 or 2-3, Dale Seymour Publications
AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· Lucky Numbers, Seasoning Math and Science: Book B




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
2-digit Addition and Subtraction

SOL Reporting Category
Computation and Estimation

Concept  
Addition and Estimation
PWC Grade Level Objective 2.7

Virginia SOL 2.7
2.7A The student, given two whole numbers whose sum is 99 or less, will estimate the sum.

2.7B The student will find the sum of two whole numbers whose sum is 99 or less using various methods of calculation (mental computation, concrete materials, and paper and pencil

	Essential Questions
· How are two-digit numbers added?

· When does regrouping occur in addition?

· How is the sum of two whole numbers estimated?

Critical Attributes

Addition means to combine or join quantities. The standard algorithm for addition is:     

                                                                          1        
23 
addend               24    (9 + 4 = 1 ten + 3)              

             + 46         + addend        +    39
69  
     sum               63

By estimating the result of an addition problem, a place value orientation for the answer is established.

The traditional algorithm for addition of two-digit numbers is contrary to the natural inclination of children to begin with the left-hand number. An alternative recording scheme shown below may make much more sense to a student than the traditional method of recording. In this recording scheme it does not matter whether the student begins with the digits on the left or the right. This thinking is also conducive to mental addition of numbers since it involves the use of place value.

Alternative recording method:

           24

         +39  

           50   (30 + 20)

           13     (9 + 4)
           63

Regrouping or trading up is commonly used when you add and there are ten or more in a particular place. Many different strategies for adding 2-digit numbers exist. Students should not be allowed to use any strategy (including the traditional one) until they understand it.

Building an understanding of the algorithm by first using concrete materials and then a do-and-write approach connects it to the written form of the algorithm. Strategies for adding two-digit numbers mentally include student-invented strategies, making ten, and counting on, among others.
	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:

· Regroup 10 “ones” for 1 “ten,” using base-ten models, when finding the sum of two whole numbers whose sum is 99 or less. 

· Estimate the sum of two whole numbers whose sum is 99 or less and recognize whether numerical solutions are reasonable.

· Determine the sum of two whole numbers whose sum is 99 or less, using base-ten blocks, bundles of tens.

· Solve problems presented vertically or horizontally that require finding the sum of two whole numbers whose sum is 99 or less, using paper and pencil.

· Solve problems, using mental computation strategies involving the sum of two whole numbers whose sum is 99 or less.

Essential Understanding

All students should:

· Understand that estimation skills are valuable and timesaving tools particularly in real-life situations when exact answers are not required or needed.

· Develop flexible methods of adding whole numbers by combining numbers in a variety of ways, most depending on place values.


	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
2-digit Addition and Subtraction

SOL Reporting Category
Computation and Estimation

Concept  
Addition and Estimation

PWC Grade Level Objective   2.7

Virginia SOL 2.7

	· In math journals, use pictures to represent number sentences in addition.

· Make place value mats by using two different colors of 9"x12" construction paper. Laminate. Then have student use unifix cubes, beans and cups, etc. to model addition and problems.

· Students are given a set of thirty cards with two digit addition problems on them. In one minute, they must sort the cards into two piles: Those problems whose answers are greater than 50 and those problems whose answers are less than 50.

· Students work in pairs to use two numbers less than 50 to write an addition problem that involves regrouping and an addition problem that does not involve regrouping. Students estimate answer. Then use place value materials to model and explain each problem to reach solution.


	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 41-47, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· Number Sense and Operations Patterns, gr. 2, NCTM Addenda Series

· Investigations in Number, Data, and Space: Putting Together and Taking Apart, Scott Foresman/ Addison Wesley

· Lessons for Addition and Subtraction, gr. 2 & 3, Bonnie Tank and Lynne Zolli

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Lucky Numbers,” Seasoning Math and Science: Book B

· “The Jar That Keeps You Guessing,” Primarily Bears

· “Seed Sort,” Primarily Plants



	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
2-digit Addition and Subtraction

SOL Reporting Category
Computation and Estimation

Concept  
Subtraction and Estimation
PWC Grade Level Objective 2.8

Virginia SOL 2.8
2.8A The student, given two whole numbers each of which is 99 or less, will estimate the difference.

2.8B The student will find the difference of two whole numbers each of which is 99 or less using various methods of calculation (mental computation, concrete materials, and paper and pencil).

	Essential Questions
· How are two-digit numbers subtracted?

· When does regrouping occur in subtraction?

· How are two whole numbers rounded in order to estimate their difference?

Critical Attributes

Three terms are often used to discuss subtraction:

   98    minuend

– 41    subtrahend

   57    difference

Subtraction is the inverse operation of addition and is used for different reasons:

To remove one amount from another

To compare one amount to another

To find the missing quantity when you know the whole   
                 quantity and part of the quantity.

The traditional subtraction algorithm for two-digit numbers is contrary to the natural inclination to begin with the left-hand number. One alternative approach to subtraction, beginning with the left-hand numbers, is finding the partial differences.

   98    minuend

– 41    subtrahend

  50     begin by subtracting the tens first

+  7     then subtract the ones

  57     then add the partial differences to find the difference

Regrouping or trading down is a process of renaming a number to make subtraction easier.

   32   minuend
equals 
   20 + 12

– 17   subtrahend
equals
-  10 +   7

   15   difference

   10 +   5  = 15

An understanding of the subtraction algorithm is built by first using concrete materials, and then a do-and-write approach (use the manipulatives, then record what you have done). This connects the activity to the written form of the algorithm.

continued
	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Regroup 1 ten for 10 ones, using base-ten models, e.g., base-ten blocks, bundles of tens.

· Estimate the difference of two whole numbers each 99 or less and recognize whether numerical solutions are reasonable.

· Determine the difference of two whole numbers each 99 or less, using base-ten models, e.g., base-ten blocks, bundles of tens.

· Solve problems presented vertically or horizontally that require finding the difference of two whole numbers each 99 or less, using pencil and paper.

· Solve problems, using mental computation strategies, involving subtraction of two whole numbers, each 99 or less.

Essential Understanding

All students should:

· Understand that estimation skills are valuable and time saving tools particularly in real-life situations when exact answers are not required or needed.

· Develop flexible methods of subtracting whole numbers by combining numbers in a variety of ways, most depending on place values.




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
2-digit Addition and Subtraction

SOL Reporting Category
Computation and Estimation

Concept  
Subtraction and Estimation

PWC Grade Level Objective 2.8

2.8A The student will estimate the difference of two whole numbers each of which is 99 or less. 

2.8B The student will find the difference of two whole numbers each of which is 99 or less using various methods of calculation

(mental computation, concrete materials, and paper and pencil).

Virginia SOL 2.8
The student, given two whole numbers 99 or less, will 

a) estimate the difference; and 

b) find the difference using various methods of calculation (mental computation, concrete materials, and paper and pencil).
	continued

Giving an estimate of the result of a subtraction problem establishes a place value orientation for the answer. Front-end estimation may be used to estimate the difference between two numbers when an exact answer is not required.

Practicing mental math strategies for subtracting two-digit numbers includes student-invented strategies and the following examples:

· Lead digit or front end strategy, e.g., 56 – 21 = (50 – 20 = 30; 6 – 1 = 5; 30 + 5 = 35)

· Counting up, e.g., 87 – 25 = (20 + 60 = 80; 5 + 2 = 7, 60 + 2 = 62)
· Partial differences, e.g., 98 – 41= ?  (90 – 40 = 50, 8 –1 = 7,  50 + 7 = 57)


	


	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
2-digit Addition and Subtraction

SOL Reporting Category
Computation and Estimation

Concept  
Subtraction and Estimation
PWC Grade Level Objective 2.8

Virginia SOL 2.8

	· In math journals, use pictures to represent number sentences in subtraction.

· Make place value mats by using two different colors of 9"x12" construction paper. Laminate. Then have student use unifix cubes, beans and cups, etc. to model subtraction problems.

· Students are given a set of thirty cards with two digit subtraction problems on them. In one minute, they must sort the cards into two piles: Those problems whose answers are greater than 50 and those problems whose answers are less than 50.

· Guess My Number: Show flash card; student responds with estimate of answer and then actual answer. Students should explain the method they used to get the answer. (Addition and Subtraction).

· Students work in pairs to estimate the difference of two given whole numbers less than 99. After estimating, they will use place value materials or other methods to solve the problem. Students will explain how they solve the problem.
	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 41-47, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000 

· Investigations in Number, Data, and Space: Putting Together and Taking Apart, Scott Foresman/ Addison Wesley 
· Lessons for Addition and Subtraction, gr. 2 & 3, Bonnie Tank and Lynne Zolli

· Nimble With Numbers, gr. 1-2 or 2-3, Dale Seymour Publications

· NCTM Addenda Series, Grade 2

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Lucky Numbers,” Seasoning Math and Science: Book B




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
Probability and Statistics

SOL Reporting Category
Computation and Estimation

Concept  
Solve problems using graphs
PWC Grade Level Objective 2.9

Virginia SOL 2.9
The student will create and solve one-step addition and subtraction problems using data from simple tables, picture graphs, bar graphs, and practical situations.

.


	Essential Questions
· How are addition and subtraction problems solved using information from a graph?

· How does addition and subtraction help with gathering information from tables and graphs?

Critical Attributes

Problem solving means engaging in a task for which a solution or a method of solution is not known in advance. Solving problems using data and graphs offers a natural way to make mathematical connections to real-life situations.

The ability to retrieve information from simple charts and picture graphs is a necessary prerequisite to solving problems.

An example of an approach to solving problems is Polya's four-step plan:

  Understand - Retell the problem.

  Plan - Decide what the operation is.

  Solve - Write and solve a number sentence. 

  Look back - Does the answer make sense?

The problem solving process is enhanced when students:

Create their own problems.

Model word problems using manipulatives or drawings.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:

· Identify the appropriate data and operation needed to solve an addition or subtraction problem where the data is presented in a simple chart or picture graph. 

· Solve addition and subtraction problems requiring a one-step solution, using data from simple charts, picture graphs, bar graphs, and practical situations representing everyday life situations. 

· Create a one-step addition or subtraction problem using data from simple tables, picture graphs, and bar graphs. For subtraction, the difference will be between two whole numbers each 99 or less.

Essential Understanding

All students should:

· Develop strategies for solving practical problems.

· Enhance problem-solving skills by creating their own problems.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
Probability and Statistics

SOL Reporting Category
Computation and Estimation

Concept  
Solve problems using graphs
PWC Grade Level Objective 2.9

Virginia SOL 2.9

	· Graph and compare various food items; discuss and write about results using vocabulary introduced.

· Make graphs of candies, favorite things, pets, weather graph, and birthday charts to solve addition and subtraction problems.

· Students work in cooperative groups using items to create a simple chart or graph. From this chart or graph, they develop addition or subtraction problems to be solved by another cooperative group.

· Give each student a sheet of paper and some unifix cubes. Make a color graph by placing the unifix cubes on the paper. Ask students to make descriptive statements about the graph. Ask:  “Which color do you have the most of?”, “Which color do you have the fewest of?”, “How many more orange cubes than red cubes do you have?, and “How do you know?”


	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 54-56, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

· Super Graphs, Venns, & Glyphs, Honi Bomberger and Patricia Hughes

· Graphing For Grades 2 and 3 by Carson Dellosa Publishing

· Math Explorations, Tina Tucker & Janet Cain

· Super Graphs, Venns, & Glyphs, Honi Bomberger and Patricia Hughes

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Bears Afloat,” AIMS Magazine, Volume 4 Issue 8




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
Basic Addition and Subtraction

SOL Reporting Category
Computation and Estimation

Concept  
Number Relationships
PWC Grade Level Objective 2.10 

2.10A The student will identify the missing addend in open sentences to show mathematical relationships.

2.10B The student will recognize related facts which represent and describe inverse relationships between addition and subtraction.

Virginia SOL 2.10
The student, given a simple addition or subtraction fact, will recognize and describe the related facts which represent and describe the inverse relationship between addition and subtraction (e.g., 3 +      = 7,       + 3 = 7,  7 – 3 =      , and 7 –      = 3).


	Essential Questions
· What is a number fact? 

· What is a fact family?

· What symbols are used to write an equation?

Critical Attributes

A fact family is a related set of number sentences that highlight the relationship between addition and subtraction. Addition and subtraction are inverse operations; that is, one undoes the other.

3 + ___ = 7;       7 – 3 = ___;        7 –___ = 3;        ___ + 3 = 7

For each addition fact, there is a related subtraction fact. These facts form a fact family.

Developing strategies for solving missing addends problems and the missing-part of subtraction facts (7 – ___ = 3) builds an understanding of the link between addition and subtraction.

Demonstrate joining and separating sets to investigate the relationship between addition and subtraction.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Determine the missing number in a number sentence, e.g., 3 + ___ = 5 or ___+ 2 = 5;

        5 - __  = 3; or 5 – 2 = ___.

· Write the related facts for a given addition or subtraction fact, e.g.,        3 + 4 = 7

                                                  4 + 3 = 7




  7 – 4 = 3

                                                  7 – 3 = 4

Essential Understanding

All students should:

· Understand how addition and subtraction relate to one another.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
Basic Addition and Subtraction

SOL Reporting Category
Computation and Estimation

Concept  
Number Relationships
Grade Level Objective 2.10

Virginia SOL 2.10

	· Play addition or subtraction Bingo.


	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2
· Lessons for Addition and Subtraction, gr. 2 & 3, Bonnie Tank and Lynne Zolli
· Nimble With Numbers, gr. 1-2 or 2-3, Dale Seymour Publications
AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Lucky Numbers,” Seasoning Math and Science: Book B

· “Joy of Jelly Beans,” Primarily Bears
· “Apples A Peel to Me,” Fall Into Math and Science




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
Place Value and Comparing

SOL Reporting Category
Computation and Estimation

Concept  
Money
PWC Grade Level Objective 2.11

Virginia SOL 2.11
2.11A The student will count and compare a collection of pennies, nickels, dimes, and quarters whose total value is $2.00 or less.

2.11B The student will identify the correct usage of the cent symbol (¢), dollar symbol ($), and decimal point (.).


	Essential Questions
· How is a collection of coins counted?

· How can values of coins and one-dollar bills be compared? 

· What symbols are used to write the value of a set of coins or dollars?

Critical Attributes

The value of a collection of coins may be written using a decimal point and dollar symbol or by using the cent symbol ($0.56 or 56¢).

Counting a collection of coins requires knowledge of place value. 

The money system used in the United States consists of coins and bills based on ones, fives, and tens making it easy to count money. The dollar is the basic unit.

Emphasis is placed on the verbal expression of the symbols for cents and dollars, e.g., $0.35 and 35¢ are both read as thirty-five cents; $2.00 is read as two dollars.

Money can be counted by grouping coins and bills to determine the value of each group and then added to determine the total value.

The most common way to add amounts of money is to count on the amount to be added.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Identify all coins and a one-dollar bill, recording the value using the cent symbol (¢), dollar ($), and/or decimal point (.).

· Determine the value of a collection of coins and one-dollar bills, up to a value of $2.00.

· Compare the amounts of two sets of coins and one-dollar bills (up to a value of $2.00 in each set), using the terms is greater than, is less than, or is equal to.

· Simulate everyday opportunities to count and compare, using a collection of coins and one-dollar bills up to a value of $2.00.
Essential Understanding

All students should:

· Understand how to count and compare using a collection of coins and one-dollar bills whose total value is $2.00 or less.

· Understand the proper use of the cent symbol (¢), dollar sign ($), and decimal point (.).




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Computation and Estimation

CMS Unit of Study
Place Value and Comparing

SOL Reporting Category
Computation and Estimation

Concept  
Money
Grade Level Objective 2.11

Virginia SOL 2.11

	· Value of words:

Assign values to the letters of the alphabet (i.e., A=quarter, B=dime). Find the value of their names. What is the most expensive word you can find?  Use coins to help figure out the values of words.

· To practice place value skills using money:

Materials: playing board, dimes, pennies, die. Each person takes turns rolling 1 die. Each player takes as many pennies or dimes as the number rolled on the die. No more than 10 pennies should be on the board at a time. Trade in for dimes. Keep playing. Get as close to $1.00 as possible.

	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 38-40, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· Investigations in Number, Data, and Space: Coins, Coupons and Combinations, Scott Foresman/ Addison Wesley

· Math By All Means, Money, gr. 1 & 2, Jane Crawford

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html


	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Measurement

SOL Reporting Category
Measurement and Geometry

Concept  
Linear Measurement
PWC Grade Level Objective 2.12

Virginia SOL 2.12
The student will estimate and then use a ruler to make linear measurements to the nearest centimeter and inch, including the distance around a polygon in order to determine perimeter. 


	Essential Questions
· How are length, width, and height of a given object measured or estimated using customary and metric units?

· What is the perimeter of a polygon and how is it determined?

Critical Attributes

A clear concept of the size of one unit (one inch or one centimeter) is necessary before one can measure to the nearest unit. 

Having the experience of making a ruler assures greater success in using one.

The length, width, and height of objects can be measured in U.S. customary units called inches and feet, or can be measured in metric units called centimeters and meters. 

Demonstrate proper placement of a ruler when measuring length, e.g., the end of the ruler at one end of the item to be measured.

Perimeter is the distance around any two-dimensional shape and is found by adding the measures of the sides.

Linear metric measurement is based on the meter and a base-ten system and includes centimeters.

Linear standard measurement is based on the foot and includes inches.

A polygon is a closed plane figure made up of line segments.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Identify an inch as a U.S. customary unit for measuring length.

· Estimate and measure the length of various line segments and objects to the nearest inch.

· Identify a centimeter as a metric unit for measuring length.

· Estimate and measure the length of various line segments and objects to the nearest centimeter.

· Measure each side of a variety of concrete polygons and add them to determine the distance around the polygon (its perimeter).

· Determine the distance around a polygon, (its perimeter), given the measurements of the sides in centimeters or inches.
Essential Understanding

All students should:

· Understand how to estimate linear measures and how to use a ruler to determine a linear measure to the nearest centimeter and inch.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Measurement

SOL Reporting Category
Measurement and Geometry

Concept  
Linear Measurement
PWC Grade Level Objective 2.12

Virginia SOL 2.12

	· Read and discuss How Big is a Foot? By Rolf Myller. Find out how using “feet” as a measuring instrument might lead to trouble.

· Read and discuss Inch by Inch by Leo Lionni. Give each student a 1" piece of yarn. Pretend to be inch worms. Place a finger at each end of the yarn and move the yarn the way the inchworm moved. Use the yarn to measure objects in the classroom.


	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 24, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

· Investigations in Number, Data, and Space: How Far? How Long?, Scott Foresman/ Addison Wesley

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Spread Your Wings,” Bats Incredible



	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Geometry, Area, and Volume

SOL Reporting Category
Measurement and Geometry

Concept  
Area
PWC Grade Level Objective 2.13

Virginia SOL 2.13
The student, given grid paper, will estimate and then count the number of square units needed to cover a given surface in order to determine area.


	Essential Questions
· What is area and how can the area of a given two-dimensional surface be determined using square units?

Critical Attributes

Area is a two-dimensional measure and is therefore measured in square units.

Area is the number of square units needed to cover a figure, or more precisely, the measure, in square units, of the interior region of a two-dimensional figure. 

Area is the space covered by a two-dimensional shape.

The number of square units needed to cover a given surface can be estimated and then counted to determine area. The same area can be found in different two-dimensional shapes.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Investigate covering a given surface, using concrete materials representing square units, e.g., inch tiles, geo-boards, grid paper.

· Estimate and then count the number of square units needed to cover a given surface on grid paper.

Essential Understanding

All students should:

· Understand that area is determined by covering a given surface with square units and counting the square units.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Geometry, Area, and Volume

SOL Reporting Category
Measurement and Geometry

Concept  
Area
PWC Grade Level Objective 2.13

Virginia SOL 2.13

	· To help students understand area, give each pair of students color tiles (which are 1 square inch). Have them use color tiles to cover a piece of paper, a book, etc. Count the number of square inches. Then arrange their objects in order by area.

· Give each student 1" graph paper. Have them color 5 of the squares (have them touching). Then cut them out. Compare with a friend. Remind them that they all have the same area.

· Students will find the area of a plane figure using a geo board. Then the students will make shapes with a given area.
	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 24, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

· Geoboard Activity Book by Learning Resources

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html


	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Geometry, Area, and Volume

SOL Reporting Category
Measurement and Geometry

Concept  
Volume
PWC Grade Level Objective 2.14

Virginia SOL 2.14
The student will estimate and then count the number of cubes in a rectangular box in order to determine volume.


	Essential Questions
· What is volume and how can the volume of a given three-dimensional object be determined using square units.
Critical Attributes

Volume is a three-dimensional measure and is therefore measured in cubic units.

The volume of a rectangular solid is the space inside the figure. Volume can be determined by counting the number of smaller cubic units that will fit inside the rectangular figure. A cube has 6 flat sides and 8 corners. The volume of a cube is the space inside the 3-D figure. This can be determined by counting the number of cubic units that will fit inside the larger cube.
Volume is the number of same-sized objects needed to fill a container or, more precisely, the number of cubic units it takes to fill a solid.

The volume of a rectangular box can be determined by:

– Counting the number of cubes in the top layer of cubes

– Adding that number for each layer of cubes.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Investigate the concept of volume by filling boxes and building box shapes, using cubes.

· Determine the volume of a rectangular box by counting the number of cubes needed to fill it.

· Determine the volume of a rectangular box by:

        counting the number of cubes in the top layer of      cubes and adding that number for each layer of cubes.

Essential Understanding

All students should:

· Understand the concept of volume of a rectangular box by estimating and counting cubes.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Geometry, Area, and Volume

SOL Reporting Category
Measurement and Geometry

Concept  
Volume
PWC Grade Level Objective 2.14

Virginia SOL 2.14

	· Display pictures of famous structures and buildings. Discuss the different shapes. Working in pairs, the children will use cubes to build a structure. They will discuss what their structure is and how many cubes were used.  Each student tries to determine in which structure the greater number of cubes was used.

· Display 3 containers of various sizes and have the class estimate then count aloud as you fill each container with cubes. Explain that you are finding the volume of the containers.

· Working in small groups with two boxes, the children will estimate then determine which box has the greatest volume by counting how many cubes will fill each box. Discuss the results.

· Label 5 containers. Fill one with beans. Make predictions about which of the other ones will hold more, less, etc. Then pour the beans and discuss findings. Arrange containers from smallest to largest.


	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards,  p. 24, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html



	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Measurement

SOL Reporting Category
Measurement and Geometry

Concept  
Mass/ Weight
PWC Grade Level Objective 2.15
STATE SOL:
2.12, 2.13, 2.14, 2.15, 2.16, 2.17, 2.22

Virginia SOL 2.15

The student will estimate and then determine weight/mass of familiar objects in pounds and/or kilograms using a scale.


	Essential Questions
· What instrument/units are used to measure an object’s weight/mass?

· How does one measure to the nearest pound and/or to the nearest kilogram using a scale? 

· About how much is a pound or a kilogram?

Critical Attributes

Weight and mass are different. Mass is the amount of matter in an object. Weight is determined by the pull of gravity on the mass of an object. The mass of an object remains the same regardless of its location. The weight of an object changes dependent on the gravitational pull at its location. In everyday life, most people are actually interested in determining an object’s mass, although they use the term weight e.g., “How much does it weigh?” versus “What is its mass?”

Mass is more difficult for young children to understand than length.

A balance is an instrument for measuring mass. To determine the mass of an object using a two-pan balance, first level both sides of the balance by putting standard units of mass on one side to counterbalance the object on the other; then find the sum of the different standard units of mass required to level the balance.

Benchmarks of common objects need to be established for one pound and one kilogram, e.g., the mass of a math book or a brick is about one kilogram. Practical experience measuring the mass of familiar objects helps to establish benchmarks.

Pounds and kilograms are not compared at this level.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Identify a pound as the U.S. customary unit for measuring weight.

· Estimate and then measure the weight of familiar objects to the nearest pound, using a balance.

· Identify a kilogram as a metric unit for measuring mass.

· Estimate and then measure the mass of familiar objects to the nearest kilograms, using a balance.

Essential Understanding

All students should:

· Understand how to use a scale to determine the weight/mass of an object and use the appropriate unit for measuring weight/mass.



	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Measurement

SOL Reporting Category
Measurement and Geometry

Concept  
Mass/ Weight
PWC Grade Level Objective   2.15

Virginia SOL 2.15

	· Working in small groups, the children list three things in the classroom that weigh more and less than 1 lb. or 1 kilogram. Check estimates using a scale.

· Using a scale, have students determine which items weigh more than, less than, or same as one pound or kilogram.
· Label 3 boxes: “Less than 1 pound”, “About 1 pound”, and “More than 1 pound.” Place the boxes in front of the class with a 1 lb. weight. They will compare it to other objects in the classroom and decide which box to put the objects into. Use a scale to check estimates.


	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 24, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2
AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “A Pumpkin With Class,” AIMS Magazine, Volume 6 Issue 3

· “By Golly/By Gum,” Jawbreakers and Hearthumpers

· “A Pumpkin With Class,” AIMS Magazine, Volume 6 Issue 3

· “Let Me Count the Ways,” Primarily Bears
· “Teddy Bear and Oranges,” Primarily Bears



	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Time 

SOL Reporting Category
Measurement and Geometry

Concept  
Time
PWC Grade Level Objective 2.16
STATE SOL:
2.12, 2.13, 2.14, 2.15, 2.16, 2.17, 2.22

Virginia SOL 2.16
The student will tell and write time to the quarter hour using analog and digital clocks.


	Essential Questions
· What instruments are used to measure time?

· How is time shown to the quarter hour on an analog clock?

· How is an analog or a digital clock read?

Critical Attributes

Telling time requires reading an analog or digital clock. On a clock, time is measured in minutes and hours. 

On an analog clock, each number appears at intervals of five minutes on the face of the clock. There are 60 minutes in one hour. The hour hand is read first. The minutes are counted by fives to determine the number of minutes past the hour. The position of the two hands is read with the little hand indicating the hour and the long hand indicating the number of minutes after or until an hour.
The face of an analog clock can be divided into four equal parts called quarter hours of fifteen minutes each. When the minute hand is on the 3, it is a quarter past the hour, or 15 minutes past the hour. The 6 represents half-past the hour (30 minutes), and the 9 represents a quarter until the next hour (or 45 minutes past the hour). Time is written by writing the hour, followed by a colon, then the minutes after the hour (4:30).

A digital clock is read by saying the hour followed by the minutes.

The use of a demonstration clock with gears insures that the position of the hour hand and the minute hand is precise at all times.
	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Show and tell time to the quarter hour, using a model analog clock.

· Write the time indicated on a digital clock to the nearest quarter hour.

· Write the time indicated on an analog clock to the nearest quarter hour.

· Match a written time to a time shown on a clock-face to the quarter hour.
Essential Understanding

All students should:

· Apply an appropriate technique to determine time to the quarter hour, using analog and digital clocks.



	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Time 

SOL Reporting Category
Measurement and Geometry

Concept  
Time

PWC Grade Level Objective 2.16

Virginia SOL 2.16

	· Make two sets of flash cards. One set telling time on an analog clock and another set telling time on a digital clock. Play memory with the cards.

· Give each child a sheet of paper folded into 9 sections and 9 counters. Children write a time to the quarter hour, half hour, or hour in each section. Hold up an analog clock set to the quarter hour, half hour, or hour. Children will play BINGO.

· Set a timer at internals. When time goes off, students look at clock and write down the time. The times are checked at the end of the day.

· Make a clock and practice identifying the time.
	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 24, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Talk About Time,” AIMS Magazine, Volume 11 Issue 1




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Measurement

SOL Reporting Category
Measurement and Geometry

Concept  
Liquid Capacity
PWC Grade Level Objective 2.17
STATE SOL:
2.12, 2.13, 2.14, 2.15, 2.16, 2.17, 2.22

Virginia SOL 2.17
The student will use actual measuring devices to compare metric and U.S. Customary units (cups, pints, quarts, gallons, and liters) for measuring liquid volume using the concepts of more, less, and equivalent.
	Essential Questions
· What is capacity and liquid volume?

· How is capacity and liquid volume measured? 

· How do cups, pints, quarts, gallons and liter compare?

Critical Attributes
Volume or capacity is the amount of space or liquid a three-dimensional object or container can hold. Liquid capacity can be measured using cups, pints, quarts, gallons (customary units), or liters (metric units). Knowledge of the exact relationships within the metric or U.S. Customary system of measurement for measuring liquid volume, such as 4 cups to a quart, is not required at this grade level.

The terms cups, pints, quarts, gallons, and liters are introduced as terms used to describe the liquid volume of everyday containers.

The exact relationship between a quart and a liter is not expected at this level.

Practical experiences measuring liquid volume while using actual measuring devices, e.g., cups, pints, quarts, gallons, and liters, for a variety of containers will help students build a foundation for estimating liquid volume with these measures.

The following equivalents are used when measuring liquids:


1 pint = 2 cups


1 quart = 4 cups = 2 pints

1 gallon = 4 quarts = 8 pints = 16 cups  

1 quart is a little less than a liter

	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Identify the metric and U.S. customary units for measuring liquid volume (e.g., cups, pints, quarts, gallons, and liters).

· Compare customary and metric units of liquid volume (e.g., cups to quarts, liters to quarts), using actual measuring devices and the concepts of more, less, and equivalent.

Essential Understanding

All students should:

· Understand how to use measuring devices to determine liquid volume in both metric and customary units.

· Understand how to determine comparison of measures.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Measurement

SOL Reporting Category
Measurement and Geometry

Concept  
Measurement of liquid capacity
PWC Grade Level Objective 2.17

Virginia SOL 2.17

	· Understanding of liquid capacity measures and their comparisons are built by experiences using cup, pint, quart, gallon and liter containers.
· Students measure the amount of liquid various containers can hold, comparing short wide containers with tall thin containers. 
	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 24, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

AIMS Activities: 

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Observe a Tree,” Budding Botanist
· “All Around the Apple,” AIMS Magazine, Volume 5 Issue 2


	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Time 

SOL Reporting Category
Measurement and Geometry

Concept  
Calendar

PWC Grade Level Objective 2.18

2.18A The student will determine the organizational patterns of a calendar (months, weeks, days, today, yesterday, next week, last week). 

2.18B The student will use a calendar, determine past and future days of the week and identify specific dates. 

Virginia SOL 2.18
The student will:

a) use calendar language appropriately (e.g., months, today, yesterday, next week, last week);

b) determine past and future days of the week; and

c) identify specific dates on a given calendar. 
	Essential Questions
· What are the organizational patterns of a calendar?

· How can past/future dates on a calendar be determined?

· How are calendars organized?

Critical Attributes

Time is a unit of measurement.

Real-life situations are appropriate to develop a sense of the intervals of time between events, e.g., boy scout meetings occur every week on Monday; there is a week between meetings.

The calendar is a way to measure time, e.g., days, weeks, months.

Using a calendar develops the concept of day as a 24-hour period rather than a period of time from sunrise to sunset.

The calendar uses months, weeks, and days to measure time. There are 12 months in one year and approximately four weeks in one month. Each month has either 30 or 31 days except February (28 or 29 days). Weeks are counted by moving up/down vertically from a given date. Days are counted by moving horizontally forward/backward on the calendar. There are 7 days in a week.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Read a calendar to locate a given day or date.

· Identify the seven days in a week.

· Determine the days/dates before and after a given day/date.

· Determine the date representing a specific number of days or weeks in the past or in the future of a given date, using a calendar.

· Identify specific dates, e.g., the third Monday in a given month.

Essential Understanding

All students should:

· Understand how to use a calendar as a way to measure time.


	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Time

SOL Reporting Category
Measurement and Geometry

Concept  
Calendar

PWC Grade Level Objective 2.18

Virginia SOL 2.18

	· Display a large copy of the current month's calendar so all children can see it easily. Prepare a list of questions such as:

· I am going to Chicago next Tuesday. What day of the month will that be?

· My birthday was 3 days ago?  What day of the week was that?

· My dad goes bowling every Thursday night. Name the dates he will go bowling this month.

· Use a classroom calendar to determine past and future days of the week and identify specific dates.

· Give each student a blank calendar. Have them construct the current month.
	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 24, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

AIMS Activities: 

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Watch the Weather,” Primarily Earth

· “Tell Me When Your Birthday Comes,” [Series 3-Primary, A Week with AIMS binder]




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Measurement

SOL Reporting Category
Measurement and Geometry

Concept  
Temperature

PWC Grade Level Objective 2.19

Virginia SOL 2.19

The student will read the temperature on a Celsius and/or Fahrenheit thermometer to the nearest ten degrees.


	Essential Questions

· How is temperature read on a customary or metric thermometer?

Critical Attributes
A thermometer is a tool used to measure temperature. A scale marked in every ten degrees Fahrenheit or Celsius indicates temperature. Measurements given in Celsius and Fahrenheit are two different representations for the same temperature.

Estimating and measuring temperatures in the environment in Fahrenheit and Celsius requires the use of real thermometers.

A physical model can be used to represent the temperature from a real thermometer.  Both real thermometers and physical models of thermometers will be used.

Celsius and Fahrenheit temperatures should be related to everyday occurrences by measuring the temperature of the classroom, and the outside. The symbols for degrees in Celsius (°C) and degrees in Fahrenheit (°F) should be used to write temperatures.

Temperature should be measured to the nearest ten degrees.

 
	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:

· Read temperature to the nearest 10 degrees from real and physical models (including pictorial representations) of Celsius and Fahrenheit thermometers.

Essential Understanding

All students should:

· Understand how to measure temperature in Celsius and Fahrenheit with a thermometer.



	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Measurement

CMS Unit of Study
Measurement

SOL Reporting Category
Measurement and Geometry

Concept  
Temperature

PWC Grade Level Objective 2.19
Virginia SOL 2.19


	· Students will use Celsius and Fahrenheit thermometers to measure the temperature outside each day for a month. Record the temperature on a calendar or chart and compare the changes.

· Construct individual thermometers. Cut a slit at the top and bottom of the thermometers. Insert a strip of paper to form a loop of which part is colored red. Have the students show specific temperatures on their thermometers.


	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 36-37, and 51-53, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 3, p. 23-25

AIMS Activities: 

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “When It's Hot It's Hot,” Overhead and Underfoot

· “Air Temperature,” Primarily Earth

· “What is the Temperature?” Primarily Physics




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Geometry

CMS Unit of Study
Geometry, Area, and Volume

SOL Reporting Category
Measurement and Geometry

Concept  
Solid Figures

PWC Grade Level Objective 2.20

Virginia SOL 2.20
The student will, identify, describe, and sort three-dimensional (solid) concrete figures, including a cube, rectangular solid (prism), square pyramid, sphere, cylinder, and cone, according to the number and shape of the solid’s faces, edges, and corners.


	Essential Questions
· What are the attributes that determine or identify a solid geometric figure?

· What is a face?

· What is a base?

· What is an edge?

Critical Attributes

Geometric figures can be plane (circle, triangle, square, rectangle) or solid (cube, pyramid, cylinder, cone, rectangular solid). A solid figure is one that is not flat, but three- dimensional. 

Critical links between the words of geometry and numbers are forged as the number of sides, edges, corners, faces are counted and described. A face is a polygon that serves as one side of a solid figure, e.g., a square is a face of a cube. An edge is the line segment where two faces of a solid figure meet. A base is the face that a solid figure is setting on or the bottom surface of a shape. A corner is the point at which three or more edges meet.

A rectangular solid is a three-dimensional figure in which all six faces are rectangles with three pair of parallel congruent opposite faces. 

A cube is a three-dimensional solid with six congruent square faces where every face is a square and every edge is the same length. A cube has 8 corners and 12 edges. 

A cylinder is a three-dimensional object formed by two congruent parallel circles joined by a curved surface (usually a solid or hollow object shaped like a can). 

A cone is a solid, pointed figure that has a flat, round base (usually circle) that is joined to a vertex by a curved surface. 

A square pyramid is a three-dimensional figure which has a square base and whose other faces are triangles that share a common vertex. 

A sphere is a three-dimensional object with all of its points the same distance from the center.

continued
	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Compare solid shapes (cube, rectangular solid, sphere, cylinder, and cone) to objects in everyday life, e.g., a party hat is like a cone.

· Identify and name cubes, cylinders, spheres, cones, and rectangular solids by their appearance, using geometric models.

· Identify and describe cubes, cylinders, spheres, cones, and rectangular solids according to the number and shape of faces, edges, bases, and corners.
Essential Understanding

All students should:

· Understand the differences between plane and three-dimensional (solid) figures while recognizing the commonalities of the two.




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Geometry

CMS Unit of Study
Geometry, Area, and Volume

SOL Reporting Category
Measurement and Geometry

Concept  
Solid Figures

PWC Grade Level Objective 2.20

Virginia SOL 2.20
The student will, identify, describe, and sort three- dimensional (solid) concrete figures, including a cube, rectangular solid (prism), square pyramid, sphere, cylinder, and cone, according t the number and shape of the solid’s faces, edges, and corners.


	Critical Attributes (continued)
The van Hiele theory of geometric understanding describes how students learn geometry and provides a framework for structuring student experiences that should lead to conceptual growth and understanding.

- Level 0: Pre-recognition. Geometric figures are not recognized. For example, students cannot differentiate between three-sided and four-sided polygons.

- Level 1: Visualization. Geometric figures are recognized as entities, without any awareness of parts of figures or relationships between components of the figure. A student should recognize and name figures and distinguish a given figure from others that look somewhat the same. “I know it’s a rectangle because it looks like a door, and I know that the door is a rectangle.” (Expected level of student performance during Kindergarten and Grade One)

- Level 2: Analysis. Properties are perceived, but are isolated and unrelated. A student should recognize and name properties of geometric figures. “I know it’s a rectangle because it is closed, it has 4 sides and 4 right angles …” (Expected level of student performance during grade Two and Three) 


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Compare solid shapes (cube, rectangular solid, sphere, cylinder, and cone) to objects in everyday life, e.g., a party hat is like a cone.

· Identify and name cubes, cylinders, spheres, cones, and rectangular solids by their appearance, using geometric models.

· Identify and describe cubes, cylinders, spheres, cones, and rectangular solids according to the number and shape of faces, edges, bases, and corners.
Essential Understanding

All students should:

· Understand the differences between plane and three-dimensional (solid) figures while recognizing the commonalities of the two.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Geometry

CMS Unit of Study
Geometry, Area, and Volume

SOL Reporting Category
Measurement and Geometry

Concept  
Solid Figures

PWC Grade Level Objective   2.20

Virginia SOL 2.20

	· Use pattern blocks and/or attribute blocks and have students create, compare, and explore relationships of geometric figures.

· Have several geometric solids in a basket. Have students select a solid and trace the face. Then compare/contrast.

· Have a scavenger hunt and challenge students to find objects and/or pictures of geometric solids in the classroom, school, at home, etc.

· Using straws, twist ties, Popsicle sticks, etc., have the student make a square, rectangle, or triangle. Discuss and count the number of sides and corners.

· Construct three-dimensional representations of geometric solids using everyday materials.

· Work in pairs. One student puts a solid shape in a bag. The other student feels the shape and guesses what it is.

· Have children work in pairs to play “Guess the Shape”. Each child thinks of a shape and writes a riddle that gives the clues about the number of side and corners, for example. “My shape has 3 sides and 3 corners. What is my shape?”  Have children exchange riddles and guess shapes.
	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 48-50, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

· Navigating Through Geometry, gr. K-2, NCTM

· The Super Source Gr. 2: Snap Cubes, ETA/ Cuisenaire

AIMS Activities: 

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Fold to Hold, Under Construction,” AIMS Magazine, Volume 10 Issue 5

· “Shaping Up,” Hardhatting in a Geo-World
· “Net-Sense,” Hardhatting in a Geo-World
· “Geo-Panes,” Hardhatting in a Geo-World
· “Mirror Reflect,” Primarily Physics



	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Geometry

CMS Unit of Study
Geometry, Area, and Volume

SOL Reporting Category
Measurement and Geometry

Concept  
Symmetry

PWC Grade Level Objective 2.21

Virginia SOL 2.21
The student will identify and create figures, symmetric along a line, using various concrete materials.


	Essential Questions
· What is symmetry and how is a line of symmetry identified or demonstrated in an object?

Critical Attributes

Symmetry is having the same size and shape across a dividing line or around a point. When a line of symmetry is drawn, both sides of the object or picture will appear identical. Each point on one side of the line of symmetry will have an identical point on the other side of the line of symmetry.

A figure or shape is symmetric along a line when one half of a figure looks like the mirror image of the other half. A line of symmetry divides an object or an arrangement of objects into two congruent parts. Children learn about symmetry through hands-on experiences with geometric shapes and the creation of geometric pictures and patterns while playing with shapes.

Guided explorations of the study of symmetry using mirrors, miras, folding paper cutouts, and pattern blocks will enhance one’s understanding of the attributes of shapes being symmetric. While investigating symmetry, children move shapes, such as pattern blocks, intuitively, thereby exploring transformations of those shapes. Transformations are the movement of a figure, either a translation, rotation, or reflection. Translation (slide) is the action of sliding a figure in any direction; rotation (turn) is the action of turning a figure around a point or a vertex; and reflection (flip) is the result of a figure flipped over a line.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Investigate symmetry, using paper folding, mirrors / miras, pattern blocks, wax paper, or tracing paper.

· Identify and demonstrate a line of symmetry in an object or an arrangement of objects.

· Draw the line of symmetry in a figure (e.g., horizontal, vertical and diagonal).

· Identify and create figures that are symmetrical along a line, using various concrete materials. 

Essential Understanding

All students should:

· Develop strategies to determine whether or not a figure has a line of symmetry.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Geometry

CMS Unit of Study
Geometry, Area, and Volume

SOL Reporting Category
Measurement and Geometry

Concept  
Symmetry

PWC Grade Level Objective   2.21

Virginia SOL 2.21

	· Students fold paper in half; then use scissors to cut a design; after cutting, students draw a line of symmetry.

· Ask students to draw a design on one-half of folded paper. Start at the center. When they finish, exchange with partner. They are to complete the picture.

· Ask each student to fold his/her paper in half edge to edge. “Draw a design or picture on one side of the paper. Start at the center. When you finish, exchange with your partner. They are to complete the other half of your design."

· Students use toothpicks or straws to create a symmetrical shape.

· Students use a mirror to determine which letters are symmetrical. Using these letters the students make a list of symmetrical words and then a symmetrical sentence.
	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· Navigating Through Geometry, gr.K-2, NCTM

· Math By All Means, Geometry, gr. 1 & 2,
Chris Confer

· The Super Source Gr. 2: Tangrams, ETA/ Cuisenaire

· The Super Source Gr. 2: Pattern Blocks, ETA/ Cuisenaire

· The Super Source Gr. 2: Geoboards, ETA/ Cuisenaire

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html


	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Geometry

CMS Unit of Study
Geometry, Area, and Volume

SOL Reporting Category
Measurement and Geometry

Concept  
Compare and Contrast Plane and Solid Shapes

PWC Grade Level Objective 2.22


Virginia SOL 2.22
The student will compare and contrast plane and solid geometric shapes (circle/sphere, square/cube, and rectangle/rectangular solid).
	Essential Questions
· How do a circle/sphere, square/cube, and rectangle/rectangular solid compare?

Critical Attributes

An important part of geometry is naming and describing shapes in two (plane) and three (solid) dimensions. 

Plane figures are two-dimensional figures formed by lines that are curved, straight, or both. 

Solid figures are three-dimensional figures.

The identification of two- and three-dimensional figures is accomplished by working with and handling objects. 

The relationship between plane and solid geometric figures such as the square and the cube helps build the foundation for future geometric study of faces, edges, or vertices.

Geometric figures can be plane (circle, square, rectangle) or solid (sphere, cylinder, cone, cube, rectangular solid). A geometric shape is represented or identified by determining its number of corners, faces, edges, and bases.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Determine similarities and differences between plane and solid shapes using models and cut-outs (e.g. circle/sphere, cylinder, and cone; square/cube; and rectangle/rectangular solid.

· Trace faces of solid shapes (e.g., cube, and rectangular solid) to create the set of plane figures related to the solid shape.

· Compare and contrast plane and solid geometric shapes (e.g., circle/sphere, cylinder, cone; square/cube; and rectangle/rectangular solid) according to the number and shape of faces, edges, bases, and/or corners.
Essential Understanding

All students should:

· Understand the differences between plane and solid figures while recognizing the interrelatedness of the two.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Geometry

CMS Unit of Study
Geometry, Area, and Volume

SOL Reporting Category
Measurement and Geometry

Concept  
Compare and Contrast Plane and Solid Shapes

PWC Grade Level Objective 2.22

Virginia SOL 2.22

	· Use pattern blocks and/or attribute blocks and have students create, compare, and explore relationships of geometric figures.

· Have several geometric solids in a basket. Have students select a solid and trace the face. Then compare/contrast.

· Have a scavenger hunt and challenge students to find objects and/or pictures of geometric solids in the classroom, school, at home, etc.

· Using straws, twist ties, Popsicle sticks, etc., have the student make a square, rectangle, or triangle. Discuss and count the number of sides and corners.

· Construct three-dimensional representation of geometric solids using everyday materials.

· Students identify the “footprint” made by pressing a  face of a three-dimensional solid into clay. Later, they identify the solid that might have been used to make a specific footprint. They also build, draw, or paint a picture creature (i.e. solid) that might have made the footprint.

· Have the students make the solids with toothpicks and marshmallows. Explain the relation between the object and the geometrical shape.

· Have children find objects that have the shape of a sphere, cube, pyramid, and rectangular solid. Have students explain the relation between the object and geometrical shape.
	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 48-50, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· Geometry and Spatial Sense, Grade 2, NCTM Addenda Series

· Navigating Through Geometry, gr.K-2, NCTM

· Investigations in Number, Data, and Space: Shapes, Halves, and Symmetry, Scott Foresman/ Addison Wesley

· The Super Source Gr. 2: Geoboards, ETA/ Cuisenaire

AIMS Activities: 

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Fold to Hold, Under Construction,” AIMS Magazine, Volume 10 Issue 5




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Probability and Statistics

CMS Unit of Study
Probability and Statistics

SOL Reporting Category
Probability and Statistics

Concept  
Picture Graphs and Bar Graphs

PWC Grade Level Objective 2.23

2.23A The student will construct simple picture and bar graphs.

2.23B The student will read and interpret simple picture and bar graphs.

Virginia SOL 2.23
The student will read, construct, and interpret a simple picture and bar graph.
	Essential Questions
· How is data sorted, organized and interpreted?

· How are charts, picture, and bar graphs constructed?

· How are addition and subtraction problems solved using information from a graph?

Critical Attributes

The purpose of a graph is to represent data gathered to answer a question. Picture and bar graphs are created to communicate the data collected. Picture graphs are graphs that use pictures to show and compare information. A key is often used to indicate what each picture represents, e.g., one picture of a sneaker represents 5 sneakers in a graph of shoe types.

 Bar graphs should be utilized to compare counts of different categories (categorical data). Using grid paper ensures graphs that are more accurate.

 - A bar graph uses parallel bars; either horizontal or vertical, to represent counts for several categories. One bar is used for each category, with the length of the bar representing the count for that category.

- The width of the bars should be approximately equal to the width of the spaces before, between, and after the bars.

- The axis displaying the scale that represents the count for the categories should extend one increment above the greatest recorded piece of data. Second grade students should be collecting data that is recorded in increments of whole numbers, usually multiples of one or two. 

-   Each axis should be labeled, and the graph should have a title.

Students should write statements representing their analysis and interpretation of the characteristics of the data in the graph, e.g., similarities, and differences, least and greatest, the categories, total number of responses.

When data is displayed in an organized manner, the results of investigations can be described, and the questions posed can be answered.

Data from a group may be analyzed and interpreted by reading the number and its corresponding attribute. The highest number or longest bar on a graph indicates the attributes recorded most frequently when data was collected; the lowest number or shortest bar on a graph indicates the attribute recorded the least when data was collected.

Problems using a bar or picture graph can be solved by adding or subtracting data when making comparisons.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Read the information presented horizontally and vertically on a simple bar or picture graph.

· Collect data to answer a given question obtaining no more than 16 pieces of data.

· Organize data, using lists, tables, objects, pictorial representations, tally marks, and charts, in order to construct a graph.

· Represent data by constructing a simple picture or bar graph.

· Label the axes on a bar graph, limiting the number of categories (categorical data) to 4 and the increments to multiples of whole numbers, e.g., 1s, 2s, and 5s.

· Label the axes on a picture graph, limiting the number of categories to 4 and including a key where appropriate.

· Interpret information from simple picture and bar graphs by writing at least one statement that covers one or both of the following:

· Describe the categories of data and the data as a whole, e.g., the total number of responses.

· Identify parts of the data that have special characteristics, including categories with the greatest, the least, or the same.

· Select the best interpretation of a graph from a set of possible interpretations of a graph.

Essential Understanding

All students should:

· Understand how data can be collected and organized in picture and bar graphs. 

· Understand picture graphs use pictures to show and compare data.

· Understand bar graphs can be utilized to compare categorical data.




	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Probability and Statistics

CMS Unit of Study
Probability and Statistics

SOL Reporting Category
Probability and Statistics

Concept  
Picture Graphs and Bar Graphs

PWC Grade Level Objective 2.23

Virginia SOL 2.23

	· Graph and compare various food items; discuss and write about results using vocabulary introduced.

· Form people graphs by having students sort themselves into groups according to a predetermined attribute. Each group forms a line. Then show a different way to record information.

· Graph one item several different ways by choosing a different attribute.

· Make graphs of candies, favorite things, pets, weather graph, and birthday charts to solve addition and subtraction problems.

· Students work in cooperative groups using items to create a simple chart or graph. From this chart or graph they develop addition or subtraction problems to be solved by another cooperative group.

· Give each student a sheet of paper and some unifix cubes. Make a color graph by placing the unifix cubes on the paper. Ask students to make descriptive statements about the graph. Ask:  “Which color do you have the most of?”, “Which color do you have the fewest of?”, “How many more orange cubes than red cubes do you have?”, and “How do you know?”

· Use a shower curtain or twin size sheet. Divide with lines to resemble a graph. Use the curtain to graph information (i.e. all red pencils in the room, etc).
	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 54-56, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· Making Sense of Data, Grade 2, NCTM Addenda Series

· Navigating Through Data Analysis and Probability, gr. K-2, NCTM

· Investigations in Number, Data, and Space: Does It Walk, Crawl or Swim?, Scott Foresman/ Addison Wesley

· Investigations in Number, Data, and Space: How Many Pockets? How Many Teeth?, Scott Foresman/ Addison Wesley

· The Super Source Gr. 2: Pattern Blocks, ETA/ Cuisenaire

· Exploring Statistics in the Elementary Grades, Dale Seymour Publications

· Math Explorations, Tina Tucker & Janet Cain

· Graphing For Grades 2 and 3 by Carson Dellosa Publishing

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Bears Afloat,” AIMS Magazine, Volume 4 Issue 8




	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Probability and Statistics

CMS Unit of Study
Probability and Statistics

SOL Reporting Category
Probability and Statistics

Concept  
Probability

PWC Grade Level Objective 2.24


Virginia SOL 2.24
The student will record data from experiments using spinners and colored tiles/cubes and use the data to predict which of two events is more likely to occur if the experiment is repeated.
	Essential Questions
· How is data from a probability experiment recorded?

· What is likely to happen next if the experiment is repeated?

Critical Attributes
A spirit of investigation and exploration should permeate probability instruction where students are actively engaged in explorations and have opportunities to use manipulatives. Experimental probability, at this level, is introduced through informal activities such as dropping a two-colored counter (usually a chip that has a different color on each side), using a multicolored spinner  a circular spinner that is divided equally into two, three, four, or more equal “pie” parts where each part is filled with a different color), using spinners with numbers, or rolling random number generators (dice).

Probability is the chance of an event occurring, e.g., the landing on one color when flipping a two-colored chip is ½, representing one of two possible outcomes. An event is a possible outcome in probability. Simple events include the possible outcomes when tossing a coin (head or tail), when rolling a random number generator (a number cube/die where there are six equally likely outcomes and the probability of one outcome is 1/6), or spinning a spinner. If all the outcomes of an event are equally likely to occur, the probability of an event is equal to the number of favorable outcomes divided by the number of possible outcomes. At this level, students only need to understand this fractional representation of probability, e.g., the probability of getting heads when flipping a coin is ½. Probability of the event = number of favorable outcomes / total number of possible outcomes. 

Students should have opportunities to describe the degree of likelihood of an event occurring in informal terms, e.g., impossible, unlikely, as likely, as unlikely or equally likely, likely, certain. Activities should include real-life examples.


	The student will use problem solving, mathematical communication, mathematical reasoning, and connections to:
· Conduct probability experiments, using multi-colored spinners, colored tiles, or number cubes. 

· Record the results of probability experiments using tables, charts, and tally marks.

· Interpret the results of probability experiments, e.g., the two-colored spinner landed on red 5 out of 10 times.

· Predict which of two events is more likely to occur if an experiment is repeated.
Essential Understanding

All students should:

· Understand and apply basic concepts of probability.
· Understand that the likelihood of an event occurring is to determine the probability of it happening.



	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Probability and Statistics

CMS Unit of Study
Probability and Statistics

SOL Reporting Category
Probability and Statistics

Concept  
Probability

PWC Grade Level Objective 2.24

Virginia SOL 2.24

	A spirit of investigation and exploration should permeate probability instruction where students are actively engaged in explorations and have opportunities to use manipulatives.

· Experimental probability is introduced through informal activities such as dropping a two-colored counter (usually a chip that has a different color on each side), using a multicolored spinner (a circular spinner that is divided equally into two, three, four or more equal “pie” parts where each part is filled with a different color), using spinners with numbers, or rolling random number generators (dice).

· Use a three-color spinner. Spin 25 times and record the color that occurs. Make a graph to show the results. Discuss what portion is a given color. Then compare with the graph.

· Use two dice. Use a sheet of 1" graph paper and label each square across the bottom 2-12. Then roll the dice 36 times and record the number on the dice on the graph paper. Look at the resultant graph and compare to other groups.

· Put two red color tiles and four yellow colored tiles in a bag. Pull a color tile from the bag and record the information on a graph. Repeat this process 25 times. Compare your results with other groups.


	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p 54-56, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

· Navigating Through Data Analysis and Probability, gr. K-2, NCTM

· The Super Source Gr. 2: Pattern Blocks, ETA/ Cuisenaire

· Math By All Means, Probability, gr. 1 & 2, Bonnie Tank

· Data, Chance, and Probability by Graham A. Jones and Carol A. Thornton

AIMS Activities:

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html



	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Patterns, Functions, and Algebra

CMS Unit of Study
Counting and Patterns

SOL Reporting Category
Patterns, Functions, and Algebra

Concept  
Patterns

PWC Grade Level Objective 2.25 

The student will identify, create, and extend a wide variety of patterns using numbers, symbols, objects, and pictures.

Virginia SOL 2.25
The student will identify, create, and extend a wide variety of patterns, using numbers, concrete objects, and pictures.


	Essential Questions

· What is a pattern?

· How is a pattern created with objects or symbols?

· How is a geometric or numerical pattern recorded? How is the pattern extended?

Critical Attributes

A sequence of whole numbers is a set of numbers arranged in a special order or pattern so that the next number can be predicted. 

A consecutive sequence of whole numbers is a set of numbers arranged so that the next number is one more than the number before it. The number after a target number is found by adding one to the target number. The whole number before a target number is found by subtracting one from the target number. The use of the hundred chart to look for patterns in the count sequence is extended to patterns in the hundreds.

The sequence within each decade repeats the sequence from the previous decade. The only change is the decade name. 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 has the same pattern in the ones place as 30, 31, 32, 33, 34, 35, 36, 37, 38, 39. A similar pattern exists in the hundreds.

In the count sequence, a 9 indicates there will be a decade change in the next number: e.g., 29, 30; 79, 80, etc. A similar pattern exists in the hundreds.

A pattern is a model or plan by which objects or numbers are arranged so that what comes next can be predicted. Analysis of patterns in the real world (e.g., patterns on a butterfly’s wings, patterns on a ladybug’s shell) leads to the analysis of mathematical patterns, e.g., number patterns, geometric patterns.

Geometric patterns may consist of geometric figures, pictures, or objects. Patterns may involve attributes such as color, position, size, and shape. A student should be able to identify a given pattern and replicate it with different objects or shapes.

Skip counting, fact families, and sequential numbers form patterns. Color, shape, direction, orientation, size, and number relationships can be the basis for a pattern. Patterns can be repeating or growing.

The odd numbers represent numbers that have a pattern of skip counting beginning with the digit 1. The pattern 1 (skip 2) 3, (skip 2), 5 (skip 2) continues on and on. The even numbers represent numbers that have a pattern of skip counting beginning with the digit 2. The pattern 2 (skip 2) 4, (skip 2), 6 (skip 2) continues.

continued
	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Identify growing and/or repeating pattern from a given geometric or numeric sequence.

· Predict the next number, geometric figure, symbol or object in a given pattern.

· Extend a given pattern, using numbers, geometric figures, symbols or objects.

· Create a new pattern, using numbers, geometric figures, symbols or objects.

· Recognize the same pattern in different manifestations.
· Recognize a consecutive sequence of whole numbers.
· Complete a sequence of whole numbers.
· Determine the whole number that comes before, after, or between two given numbers
Essential Understanding

All students should:

· Understand patterns are a way to recognize order and to predict what comes next in an arrangement.
· Analyze how both repeating and growing patterns are generated.



	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Patterns, Functions, and Algebra

CMS Unit of Study
Counting and Patterns

SOL Reporting Category
Patterns, Functions, and Algebra

Concept  
Patterns 

PWC Grade Level Objective 2.25 

The student will identify, create, and extend a wide variety of patterns using numbers, symbols, objects, and pictures.

Virginia SOL 2.25
The student will identify, create, and extend a wide variety of patterns, using numbers, concrete objects, and pictures.


	Critical Attributes (continued)
Extending a pattern requires recognition of the pattern first and then continuation of the pattern. 
Reproduction of a given pattern in a different manifestation, using symbols and objects, lays the foundation for writing numbers symbolically or algebraically.
The simplest types of patterns are repeating patterns. The patterns can be oral, such as the refrain in Old MacDonald’s Farm — “e-i-e-i-o”; or physical with clapping and snapping patterns; or combinations of both with songs like the Hokey Pokey. In each case, students need to identify the basic unit of the pattern and repeat it. Opportunities to create, recognize, describe and extend repeating patterns are essential to the primary school experience. 

Sample repeating patterns (repeating the basic unit): ABABAB; ABCABC; AABBAABBAA; AABAAB; AABCAABC; ABACABAC.

Growing patterns are more difficult for students to understand than repeating patterns, as they must not only determine what comes next, but they must also begin the process of generalization. Students need experiences with growing patterns both in arithmetic and geometric formats. SAMPLE growing patterns,(where one variable changes in the basic unit): ABAABAAABAAAAB; ABABBABBBABBBB; ABCAABCAAABC. 

In numeric patterns, some of which are also called arithmetic sequences, students must determine the difference, called the “common difference”, between each pair of numbers in order to determine what is added to each previous number to obtain the next number. Sample arithmetic sequence patterns: 6, 9, 12, 15, 18, ...; 

5, 7, 9, 11, 13, (this is a repeating numeric pattern). Growing numeric patterns, such as 1, 2, 4, 7, 11, 16,… do not have a common difference, but there is a pattern to the differences between consecutive terms.


	


	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Patterns, Functions, and Algebra

CMS Unit of Study
Counting and Patterns

SOL Reporting Category
Patterns, Functions, and Algebra

Concept  
Patterns

PWC Grade Level Objective 2.25 

Virginia SOL 2.25

	· Identify and show patterns on a hundreds chart.

· Skip count by twos, threes, fours, and fives using hundreds chart.

· Look for number patterns on a calendar.

· Explore the concept of pattern visually, kinesthetically, and musically. 

· Use a hundreds, tens, and ones mat and base-ten blocks to model a designated number. Add or remove ones to show the sequence of numbers.

· Cut tag board flash cards and number them 0 to 999. Choose ten of the cards and place on the chalk tray making sure they are not in proper numerical sequence. Choose a student to place the cards in numerical sequence.

· Display a pattern. Ask students what they see. Have the students repeat the pattern. Have the students extend the pattern.
· Select a pattern. Do not allow the students to see it. Give the students clues so they can make the pattern. (Example:  Red Bear, Green Bear, Yellow Bear, Red Bear, Green Bear). Clues:

· A yellow bear is not on the bottom

· The red bears are not together

· A green bear is above a yellow bear

· A red bear is not on the bottom

· A red bear is below a yellow bear, etc.

· Give the students two to four ink stamps and let them create their own patterns.
	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 60-63, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

· Navigating Through Algebra, gr.K-2, NCTM

· The Super Source Gr. 2: Snap Cubes, ETA/ Cuisenaire

· Groundworks Algebraic Thinking, gr. 2, Greenes, Gindell, Creative Publications

· Math By All Means, Probability, gr. 2,    Marilyn Burns

· Lessons for Introducing Place Value, gr. 2, Marilyn Burns and Maryann Wickett

· Bear Balancing and Beansticks, Marilyn Burns

· Read It! Draw It!, Dale Seymour Publications

· Using Manipulatives to Teach Mathematics by Carson Dellosa Publishing Company

AIMS Activities: 

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “A Pumpkin With Class,” Primarily Bears



	Curriculum Objective
	Essential Questions

Critical Attributes
	Essential Skills and Processes

	PWC Curriculum Strand
Patterns, Functions, and Algebra

CMS Unit of Study
Basic addition and collected water resource.

SOL Reporting Category
Patterns, Functions, and Algebra

Concept  
Number Sentences, Story Problems
PWC Grade Level Objective 2.26

2.26A The student will solve problems by completing a numerical sentence involving the basic facts for addition. An example is 3 +    = 7. Create and solve story problems using numerical sentences.

2.26B The student will solve problems by completing a numerical sentence involving the basic facts for subtraction. An example is 9 -    = 2. Create and solve story problems using numerical sentences.
Virginia SOL 2.26
The student will solve problems by completing a numerical sentence involving the basic facts for addition and subtraction. Examples include:  

3 +     = 7, or 9 -      = 2. Students will create story problems using the numerical sentences.
	Essential Questions
· What basic fact does a numerical sentence represent?

· What is the sum/difference?

· What story problem could be created from a given basic fact?

Critical Attributes
Recognizing and using patterns and learning to represent situations mathematically are important aspects of primary mathematics. 

Discussing what a word problem is saying and writing a number sentence are precursors to solving word problems. 

The patterns formed by fact families facilitate the solution of missing addend problems and/or problems involving a missing part in a subtraction problem. Making mathematical models to represent simple addition and subtraction problems facilitates in their solution.

Any number may be represented as a combination of other numbers added or subtracted. Numbers can be grouped according to fact families. Knowledge of this grouping is used when solving for unknowns.


	The student will use problem solving, mathematical communication, mathematical reasoning, connections, and representation to:
· Solve problems by completing a numerical sentence involving the basic facts for addition and subtraction, e.g., 3 + _ = 7, or 9 - _ = 2.

· Create a story problem for a given numerical sentence.

Essential Understanding

All students should:

· Use mathematical models to represent and understand quantitative relationships.
· Understand various meanings of addition and subtraction and the relationship between the two operations.
· Understand how to write missing addend equations.



	Curriculum Information
	Sample Instructional Strategies

Suggested Activities
	Possible Resources

	PWC Curriculum Strand
Patterns, Functions, and Algebra

CMS Unit of Study
2.26A – Addition

2.26B - Subtraction

SOL Reporting Category
Patterns, Functions, and Algebra

Concept  
Number Sentences, Story Problems

PWC Grade Level Objective 2.26

Virginia SOL 2.26

	· Use double-six dominoes. Have students work with a partner. Give students a number 15 to 30 and have them use 4 dominoes to equal the given number. Record findings. Then have them see if they can find another way of making the number.

· Have a large chart up with a number and have the students record things that remind them of that number. Then discuss.
· Students illustrate their family, write a sentence involving their family and then create a story problem from the numerical sentence.
· Students roll 2 dice and record the addition sentence for their roll. They then write a subtraction sentence using the numbers from the addition sentence. Finally, they create a story problem to match their numerical sentences.
	· PWC Mathematics Web Site: http:/www.pwcsmath.com/
· Curriculum and Evaluation Standards, p. 38-47, NCTM, 1989

· Principals and Standards for School Mathematics, NCTM, 2000

· NCTM Addenda Series, Grade 2

· Lessons for Introducing Place Value, gr. 2, Marilyn Burns and Maryann Wickett

AIMS Activities: 

· Virginia SOL Correlations to AIMS Activities:
http://www.aimsedu.org/statedocs/virginia/virginia.html
· “Harriet’s Halloween Treats,” AIMS Magazine, Volume 4 Issue 3

· “Bear Facts,” Hardhatting in a Geo-World
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