WHY EARLY NUMERACY?

RATIONALE

The Rockland County Math Standards Committee created a document in 1996,
which informed teachers about the math standards and the benchmark assessments
at grades 4, 8, and commencement levels. Building on the work of that committee,
and using the data from two administrations of the New York State Grade 4 Math
Assessment, we have developed an Early Numeracy Document to provide
Rockland County educators with an instructional and assessment tool in math
which parallels the Early Literacy Profile.

This document is based on the existing countywide Vision for Mathematics. It
supports learning, informs instruction, and provides a protocol to identify students
who will require intervention by the end of 2™ grade. The protocol not only
supports students meeting the standards by the time of the 4™ grade assessment, but
also meets the Academic Intervention Services (AlS) requirement of the New York
State Education Department (NYSED).

Included in this document are the following:

An Early Numeracy Operational Map/Checklist
which is based on the seven Key lIdeas in Math (Standard 3, MST) and
provides the opportunity to assess student performance at two points in the
year, Fall and Spring.

Second Grade Tasks/Rubric
includes seven tasks, one for each of the seven Key Ideas and three
categories for assessing student performance and understanding on the tasks
(Thorough, Partial, Not Yet). The rubric used on the Grade 4 Math
Assessment is also included as an assessment guide for use with these three
categories.

Instructional Resources
includes 4 templates for student use with classroom problems and tasks to
demonstrate their use of mathematical strategies and their level of
understanding of mathematical concepts. These templates support written
communication in math and multiple representation of solutions. The



committee designed two of these templates. The third comes from the work
of Marilyn Burns. The last template is a 4-step Process for Problem Solving
(UPAC), which comes from the DMM Student Guide to Problem Solving.

Evidence
includes guidelines for assessing student performance over time in
relation to standards in math and to reasonable expectations for the
grade level.

Appendix

includes the math competencies K-4, for each of the seven Key ldeas
developed by the Rockland County K-4 Math Team and an itemized list of
200 content and performance standards from The Math You Need To Know
and Do (Solomon, 2000). As an alternative method of assessment the draft
Second Grade Math Exit Assessment of the New Paltz C.S.D. is included.
For further resources, see the Rockland County Math Standards
Committee’s Mathematics K-4 Teacher Information Packet (September,
1996). In addition, an excerpt from the Mathematics Resource Guide with
Core Curriculum (SED, 1998), pages 3-8,: for further reference, see entire
document.
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PreK - K
Key lIdea 1 — Mathematical Reasoning

Students use mathematical reasoning to analyze mathematical situations, make Dates of Ins
conjectures, gather evidence, and construct an argument.

PreK students will begin to and
Kindergarten students will be able to:

A. Use models, facts, and relationships to draw conclusions about mathematics
and explain their reasoning.

- Prepare for number concept development through sorting and classifying
activities, using concrete objects such as buttons, blocks, and bottle tops.
Integrate the comparison of sets and counting with other activities such as
cooking, housekeeping, stories, games and block building.

Participate in sorting and classifying activities with blocks, toys, and cookies,
observing likenesses and differences. Use two categories at a time.
Explore likenesses and differences (color, shape, size).

B. Use patterns and relationships to analyze mathematical situations.
Begin to recognize a number sequence.
Relate counting to repeated patterns.

C. Explain their answers and solution process.
Describe their rationale for grouping or sequencing objects in a given manner.




PreK-K
Key Idea 2 — Numbers and Numeration

Students use number sense and numeration to develop an understanding of the Dates of Ins
multiple uses of numbers in the real world, the use of numbers to communicate
mathematically, and the use of numbers in the development of mathematical ideas.

PreK students will begin to and
kindergarten students will be able to:

A. Use whole numbers to determine number positions and to quantify groups of
objects.

- Understand that the last number counted in a set indicates how many things
there are in a set (cardinal number). [First for the numbers 1-5, then for 1-10,
then for 1-20.]

Understand that if two sets can be matched or put into one-to-one
correspondence, then they are equivalent.

Compare sets with more, less and the same amounts.

Use ordinal number names from first to tenth.

Observe numerals (hames for numbers) in the environment.

Construct number meanings through real world experiences and the use of
physical materials.

B. Use concrete materials to model numbers and number relationships for whole

numbers, fractions, and zero.

- Proceed from concrete manipulation to pictorial and symbolic representation of
numbers.
Explore the fraction concept by understanding the words whole and half.
Develop an awareness of fractions (parts of a whole) in daily use.
Participate in sharing experiences that show that a whole (such as a cake, an
apple, or an orange) may be divided into equal parts.
Understand the concept of zero as a value and as a placeholder (e.g., calendar
and measurement activities).




PreK - K

Key Idea 2 — Numbers and Numeration (continued)

Students use number sense and numeration to develop an understanding of the
multiple uses of numbers in the real world, the use of numbers to communicate
mathematically, and the use of numbers in the development of mathematical ideas

Dates of Ins
C

C. Relate counting to grouping and place value
Explore the cardinal numbers through counting of a multitude of sets and
Collections of real objects, such as boys and girls, cookies, milk cartons,
toy trucks, mittens, etc.

D. Recognize the order of whole numbers.
- Understand the concept of first, next, last and middle.

Use a number line to count forward and backward, 0-20.
Sequence numbers in their proper order.
Understand and use the concepts before, after, following and between in
classroom conversations.
Understand such ideas as, "A whole is more than a half," and, "A half is less than
a whole."




PreK - K
Key ldea 3 — Operations

Students use mathematical operations and the relationships among them to Dates of Ins
understand mathematics.

PreK students will begin to and
kindergarten students will be able to:

A. Develop strategies for selecting the appropriate computational and

operational methods in problem solving.

- Use the term set synonymously with terms such as group, pile, and bunch.
Share sets of objects (cookies, toys, crayons).
Understand that sets of objects (such as a bag of candy or a set of blocks) can
be divided into equal parts, beginning with halves, without the total number of
objects changing.
Use critical thinking to decide which operation would solve numerical problems
that arise in the classroom.

B. Develop readiness for single-digit addition and subtraction facts.
Apply the skill of counting (e.g., rote, one-to-one correspondence, counting on).
Given a group of objects, find one more or one less.
Put two simple sets together to produce a new set, the cardinal number of which
is less than 10.
Begin to use the symbols +, -, =

C. Understand the commutative and associative properties.
Engage in numerous individual manipulative experiences to perceive that the
cardinal number of a set remains the same no matter how the elements are
arranged.




PreK - K

Key Idea 4 — Modeling/Multiple Representation

Students use mathematical modeling/multiple representation to provide a means of
presenting, interpreting, communicating and connecting mathematical
information and relationships.

Dates of Ins

PreK students will begin to and
Kindergarten students will be able to:

A. Use concrete materials to model spatial relationships.
Create geometric pictures and designs from cut-out shapes.
Understand positions described by top, middle, bottom, inside, and outside while
building with blocks.

B. Construct charts and graphs to display and analyze real-world data.
Line up with other children according to gender, eye color, hair color, etc.
Begin to use blocks and other concrete objects to represent real-world data.

C. Use multiple representations (manipulative materials, pictures, diagrams, variables
and open sentences) as tools to explain the operation of everyday procedures.
Develop an awareness of the concepts, words, and symbols related to numbers as used
in daily living.

D. Use physical materials, pictures and diagrams to explain mathematical ideas and
processes and to demonstrate geometric concepts.

Decide when to use a graph to interpret information.
Order sets of objects (dolls, dishes, blocks, etc.) from smallest to largest, and from
largest to smallest.
Begin to know names of shapes.
Fold various geometric shapes (circles, squares, rectangles) into halves.
Explore the environment and note objects with geometric shapes (windows, doors,
pictures, signs, floor and wall tiles, tables, etc.).
Collect, sort and classify boxes, bricks and other three-dimensional shapes.
Relate counting activities to geometric activities, such as finding out how many faces,
edges, or corners a box has.
Use a geoboard to make different shapes.
Begin to understand that position and orientation of shapes do not change their names,
(e.g., Dand N are both triangles).




PreK - K
Key Idea 5 — Measurement

Students use measurement in both metric and English measure to provide a major
link between the abstractions and the real world in order to describe and compare
objects and data.

Dates of Ins

PreK students will begin to and
Kindergarten students will be able to:

A. Select appropriate standard and nonstandard measurement tools in
measurement activities.

- Compare the weights of objects, first in the hands and then on balance scales.
Use an egg timer or an hourglass to compare the duration of eating time, story
time, etc. (e.g. takes longer, less time than, or as long as).

Use various nonstandard units of measure, such as blocks, books, children's
feet, handspans, and bodies for length and distance; buttons, blocks, and bottle
tops for weight; cupfuls, bowlfuls, and handfuls for capacity; and faucet drips for
time.

Use the clock to denote starting and stopping times of activities.

B. Understand the attributes of length, capacity, weight, time, money and

temperature.

- Make quantitative comparisons in many different situations, using terms such as
bigger than, greater than, same size as, less than, equal to.
Order from biggest to smallest, and smallest to biggest.
Compare materials in terms of more, less and the same amount.
Use such terms as heavier or lighter than, and weighs more, less, or the same
as.
Compare the length, height and width of various objects such as ribbons, toys,
blocks, and other children (e.g. their hands and feet).
Use sand or water to compare the capacity of containers (the pail or cup holds
more, less, or the same as the other container).
Use real and play money for activities such as shopping to learn the names of
bills and coins.
Use a variety of temperature terms (e.g., warmer, hotter, cooler, colder,
degrees).

PreK - K



Key lIdea 5 — Measurement (continued)

Students use measurement in both metric and English measure to provide a major
link between the abstractions and the real world in order to describe and compare
objects and data.

Dates of Ins
C

C. Estimate measures such as length and volume, using both standard and
nonstandard units.
Use terms like longer than, taller than, smaller than, shorter than, as long as.
Compare distances, using such terms as farther and nearer.
Estimate in terms of less than, bigger than, greater than, equal to, more than, the
same as.

D. Collect and display data about things that can be compared; explain data
presented graphically.
With teacher assistance, create "block graphs” and “’picture graphs” to represent
children’'s preferences.
Gather data relating to familiar experiences by counting, tallying and using
stickers, post-it notes, pictures, etc.
Use graphs to monitor temperature over time.

E. Use statistical methods such as graphs and charts to interpret data.
- Discuss graph data in terms of most, least, more than, less than, or the same.
Use the calendar to graphically organize information.
Interpret time interval information from the calendar (days, yesterday, tomorrow,
week, month, season).

PreK - K



Key ldea 6 — Uncertainty

Students use ideas of uncertainty to illustrate that mathematics involves more Dates of Ins
than exactness when dealing with everyday situations.

PreK students will begin to and
kindergarten students will be able to:

A. Recognize situations in which only an estimate is required.
Anticipate outcomes of certain activities, such as stacking blocks until the pile
falls, or how far up in the cup or bowl the water will be when ice melts, and then
guessing (estimating) the results of a repeated experiment.

B. Develop a variety of numerical and spatial estimation skills and strategies.
- Estimate sizes, using phrases like about as long as, almost as long as, wider
than.
Predict the number of colored objects (e.g., beads, buttons, blocks) in a
container and count the actual number to check the prediction.
Use string or arms to measure the circumference of trees or pumpkins.

C. Predict experimental probabilities.
- Develop the concept of uncertainty by playing with colored spinners and dice for
decision making in games and for choosing activities.
Discuss the certainty and uncertainty of events, such as whether a beanbag will
land on the number 3, whether a blindfolded classmate will pick a blue block from
a box, or whether a dog will fly.

PreK - K



Key ldea 7 — Patterns/Functions

Students use patterns and functions to develop mathematical insights, appreciate
the true beauty of mathematics, and construct generalizations that describe
patterns simply and efficiently.

Dates of Ins

PreK students will begin to and
kindergarten students will be able to:

A.

C.

D.

Recognize, describe, extend and create a wide variety of patterns.
- Observe patterns.

Attempt to extend patterns.

Describe patterns.

Follow directions to copy a pattern.

Create patterns.

Use a variety of manipulative materials to explore patterns.

Engage in pattern-forming activities with colored blocks, puzzles, buttons, pattern

blocks, square tiles, etc.

Interpret graphs.
Look for patterns in picture, bar and object graphs.

Explore and develop relationships among two-and three-dimensional
geometric shapes.
Make prints from geometric solids to show the shapes of the faces.

Discover patterns in nature, art, music and literature.
Create sound patterns with hand clapping and foot stamping.
During nature walks, find patterns in nature, like numbers of petals on different
flowers and various geometric shapes. (On the walks children can also look for
human-made examples of different shapes.)
Identify patterns of geometric shapes in environmental objects such as
wallpaper, fabric, and quilts.
Explore a wide variety of literature and picture books relating to mathematical
topics.

PreK - K



Key lIdea 8 — Problem Solving

Students demonstrate logical reasoning and problem solving skills through the
formulation of solution strategies, implementation of solution steps, and drawing
conclusions about the significance of their feelings.

Dates of Ins

PreK students will begin to and
kindergarten students will be able to:

A. FORMULATE
Formulate a solution process, given the basic statement of a problem situation.

Make the important decisions about the approach, materials, and strategies to use. Do not merely
fill in a given chart, use a pre-specified manipulative, or go through a predetermined set of steps.
Use previously learned strategies, skills, knowledge, and concepts to make decisions.

Use strategies, such as using manipulatives or drawing sketches, to model problems.

. IMPLEMENT

Make the basic choices involved in planning and carrying out a solution.

- Make up and use a variety of strategies and approaches to solving problems, and use or learn
approaches that other people use, when appropriate.

Make connections among concepts in order to solve problems.

Solve problems in ways that make sense, and explain why these ways make sense, (e.g., defend
the reasoning, explain the solution.)

. CONCLUDE

Move beyond a particular problem by making connections, extensions, and/or generalizations.
- Explain a pattern that can be used in similar situations.

Explain how the problem is similar to other problems he or she has solved.

Explain how the mathematics used in the problem is like other concepts in mathematics.

Explain how the problem solution can be applied to other school subjects and in real-world
situations.

Make the solution into a general rule that applies to other circumstances.




Grade 1
Key lIdea 1 - Mathematical Reasoning

Students use mathematical reasoning to analyze mathematical situations, make Dates of Ins
conjectures, gather evidence, and construct an argument.

Students will be able to:

A. Use models, facts, and relationships to draw conclusions about mathematics and to

explain their reasoning.

- Sort and categorize sets of objects using attributes such as similarities and differences
in color, shape and size.
Observe similarities and differences, using at least two categories at a time.
Draw pictures and use manipulatives to represent and solve problems.
Understand addition and subtraction through the use of number lines and arrays.
State problems in their own words.

B. Use patterns and relationships to analyze mathematical situations.
- Use patterns for sums and differences, using manipulatives, tables and number lines.
Identify and create patterns, including ABAB; AABAAB; ABCABC.
Know addition and subtraction “fact families” to 12.
Use patterns and relationships to recognize and use commutative and associative
properties.
Recognize and use patterns of numbers that add up to a specific sum (up to 12).

C. Justify answers and solution processes.
Clarify problems, using discussions with teachers or knowledgeable others.
Explain to others how they went about solving a numerical problem.
Use concrete materials to justify solutions.
Use patterns and relationships to justify solutions.

D. Use logical reasoning to reach simple conclusions.
Use concrete objects, pictorial representations, tables, and number lines to represent
and solve problems.
Brainstorm possible strategies before starting a problem.




Grade 1

Key Idea 2 — Number and Numeration

Students use number sense and numeration to develop an understanding of the
multiple uses of numbers in the real world, the use of numbers to communicate

mathematically, and the use of numbers in the development of mathematical ideas.

Dates of Ins

Students will be able to:

A. Use whole numbers and fractions to identify locations, quantify groups of objects

and measure distances.
Understand that the arrangement of elements does not change the cardinal number.
Read and write number names through 100.
Identify and use ordinal numbers first to twentieth.
Count occurrences with tallies.
Recognize on sight the total of a small group of objects.

B. Use concrete materials to model numbers and number relationships for whole

numbers and fractions, including decimal fractions.
Count forward by 1's, 2's, 5's, and 10's in various ways, and backward by 1's and 2's, possibly using a
calculator to skip count.
Represent two-and three-digit numbers up to 100, using concrete models such as bundles of tens sticks.
Identify even and odd numbers.
Demonstrate that a set of objects can be divided into equal parts.
Understand that halves (thirds, etc.) of a whole are equal to each other.
Recognize and use unit fractions 1/2, 1/3, 1/4, 1/8, as part of a whole or part of a collection of things.
Explain how a set of objects can be divided into equal parts.

C. Relate counting to grouping and place value.
Regroup ones and tens.
Recognize the meaning of zero in the place value system.
Know the meaning of digits in three-digit numbers.
Write expanded notation for two-digit numbers, (e.g., 27 =2 tens + 7 ones = 20 + 7).
Use metric measures and money problems to reinforce place value.
Recognize dollars and cents notation to ten dollars.

D. Recognlze the order of whole numbers and commonly used fractions.
Understand that in sharing or measuring things there is sometimes a need to use numbers between whole
numbers.
Use words that describe order, such as first, last, before, after, between and middle.
Order relatively small sets of numbers.
Touch and name positions on the number line.

E. Demonstrate the concept of ratio through problems related to actual situations.
Relate many to one in preparation for the concept of ratio.




Grade 1
Key ldea 3 — Operations

Students use mathematical operations and the relationships among them to Dates of Ins
understand mathematics.

Students will be able to:

A. Add and subtract whole numbers.
Demonstrate with manipulatives how addition and subtraction are opposite operations.
Add and subtract up to two-digit numbers with no regrouping.
Combine sets to produce a new set.
Develop addition strategies such as doubles, doubles-plus-one and number families.

B. Develop strategies for selecting the appropriate computational and operational
method in problem solving.
Solve real-world problems involving addition and subtraction of whole numbers.
Explore division as a process for finding the number of equivalent subsets in a given set.
Explore division as a process of sharing cookies, crayons, etc. as it comes up in
classroom activities.

C. Know single-digit addition and subtraction facts and develop readiness for

multiplication and division facts.

- Begin to master addition facts with sums 0-18 and subtraction with differences 0-18.
Use the symbols +, -, and =.
Understand special role of zero in addition and subtraction.
Participate in repeated addition or counting activities.
Relate multiplication to repeated addition and to counting by 2's, 3's, 4’s, etc.
Explore and discover multiplication and division by using arrays of objects.
Explore division as a process of sharing.
Use manipulatives to explore multiplication facts through 25.
Use manipulatives to relate division to repeated subtraction.

D. Understand the commutative and associative properties of addition.




Grade 1

Key lIdea 4 — Modeling/Multiple Representation

Students use mathematical modeling/multiple representation to provide a means of
presenting, interpreting, communicating and connection mathematical
information and relationships.

Dates of Ins

Students will be able to:

A. Use concrete materials to model spatial relationships.
Use geometric shapes to create pictures and designs.

B. Construct charts and graphs to display and analyze real-world data.
Construct real object graphs, pictographs and bar graphs to display real-world data.
Interpret data found on various graphs in terms of number, equality and inequality.
Record information with tallies, blocks and pictographs.
Compare data in order to make true statements.

C. Use multiple representations (manipulative materials, pictures, diagrams) as tools to
explain the operation of everyday procedures.
Compare dimensions of various objects using terms like longer than, taller than, smaller
than, shorter than, as long as, farther, and nearer.
Understand and use concepts of more, less and the same.

D. Use variables such as height, weight, and hand size to predict changes over time.
Compare size over time in general terms.

E. Use physical materials, pictures, and diagrams to explain mathematical ideas and
processes and to demonstrate geometric concepts.

Identify geometric shapes such as circles, squares, rectangles and triangles in everyday
surroundings.
Examine bilateral symmetry by paper folding or mirror activities.
Compare object attributes such as size, shape, weight and texture in general, not exact
terms.
Recognize and draw symmetrical designs.




Grade 1
Key Idea 5 - Measurement

Students use measurement in both metric and English measure to provide a major
link between the abstractions of mathematics and the real world in order to
describe and compare objects and data.

Dates of Ins

Students will be able to:

A. Understand that measurement is approximate, never exact.
Compare weather, time and temperature in general terms.
Recognize and explain the need for standard units of measure.

B. Select and use appropriate standard and nonstandard measurement tools in measurement activities.
Use a ruler to measure to the nearest inch.
Translate time between digital and analog clocks.
Use different kinds of thermometers to measure temperature (digital, dial, mercury).
Use a balance scale to compare mass of familiar objects.
Use various nonstandard measurement tools such as blocks, books, children’s feet, and bowilfuls.

C. Understand the attributes of area, length, capacity, weight, time, temperature, and money.
- Compare sets of objects using terms more than, bigger than, greater than, less than, one more than, the
same size, equal to, before, after, and between.
Compare capacity of containers using sand or water.
Compare weights of objects using terms heavier than and lighter than.
Begin to use the kilogram and liter.
Measure time to the day, month and year using a calendar.
Measure time in hours, half hours, quarter hours and minutes.
Identify the length, width and height of an object.
Recognize coin attributes and value for penny, nickel, dime and quarter.
Combine coins to totals of up to one dollar.
Make change with real coins.

D. Estimate measures such as length, perimeter, area, and capacity using both standard and nonstandard
units.
Measure objects, using nonstandard units.
Estimate sized, using phrases like about, as long as, almost as long as, and wider than.

E. Collect and display data.
Collect data concerning measurements.
Create simple bar graphs.

F. Use statistical methods such as graphs, tables, and charts to interpret data.
Compare data in terms of number, equality, inequality, similarities, differences.
Explain how simple graphs can help one to understand observations and statistical data.




Key ldea 6 - Uncertainty

Students use ideas of uncertainty to illustrate that mathematics involves more
than exactness when dealing with everyday situations.

Dates of Ins

Students will be able to:

A. Compare estimates of measurement to actual measurement results.
Estimate quantities.
Make quantitative estimates of familiar lengths, widths, and time intervals and
check them against measurements.

B. Compare estimates of computation to actual computation results.
Estimate answers before solving problems and compare estimates with
solutions.

C. Recognize situations in school and in real life in which only an estimate is
required.

D. Develop a wide variety of numerical and spatial estimation skills and
strategies.

E. Determine the reasonableness of results.

F. Predict experimental probabilities.
Recognize events that are certain and events that have no chance of occurring.
Predict outcomes of coin tosses.

G. Determine probablilities of simple events.
Perform experiments with three likely outcomes.
Use language such as "one chance in three."
Understand the concept of combination.
Solve problems such as, "How many different sets of three numbers will add up to
127"




Key ldea 7 — Patterns/Functions

Students use patterns and functions to develop mathematical insights, appreciate
the true beauty of mathematics, and construct generalizations that describe
patterns simply and efficiently.

Dates of Ins

Students will be able to:

A. Recognize, describe, extend and create a wide variety of patterns.
Recognize, describe, extend and create number sequences and patterns in the range of 1-100.
Recognize, describe, extend, and create patterns with geometric shapes.

B. Explore and express relationships, using variables and open sentences.
Express concepts of equality and inequality, using one-digit numbers.
Write open sentences like 3+ =5.

C. Solve for an unknown, using manipulative materials.
Use counters to explain the commutative and associative properties of addition.
Use counters to find missing values, as in open sentences like 3+ =5.

D. Use avariety of manipulative materials and technologies to explore patterns.
Use the terms inside and outside to describe position in a pattern.
Discover and identify properties of cubes, rectangular prisms and cylinders.
Do skip counting with manipulatives: forward by 1's, 2's, 5’s and 10’s; backward by 1's and 2’s
Use manipulative materials to explore and demonstrate symmetry.
Use manipulative materials to explore, demonstrate and create linear patterns of shapes, colors,
etc.

E. Explore and develop relationships among two- and three-dimensional geometric
shapes.

F. Interpret graphs and analyze data.
Collect data and identify items that occur most and least frequently.
Identify similarities and differences among circles, squares, rectangles, and triangles.
Identify similarities and differences among three-dimensional objects such as cubes, rectangular
prisms, and cylinders.
Explain relationships between squares and cubes, rectangles and prisms, circles and cylinders.

G. Discover patterns in nature, art, music, and literature.
Identify symmetry in nature, art, music and poetry.
Recognize patterns in everyday surroundings.
Discover patterns and uses of mathematics exemplified in children’s literature.




Grade 1
Key Idea 8 — Problem Solving

Students demonstrate logical reasoning and problem solving skills through the
formulation of solution strategies, implementation of solution steps, and drawing
conclusions about the significance of their findings.

Dates of Ins

Students will be able to:

A. FORMULATE
Formulate a solution process, given the basic statement of a problem situation.
Make the important decisions about the approach, materials, and strategies to
use. Do not merely fill in a given chart, use a pre-specified manipulative, or go
through a predetermined set of steps.
Use previously learned strategies, skills, knowledge, and concepts to make
decisions.
Use strategies, such as using manipulatives or drawing sketches, to model
problems.

B. IMPLEMENT
Make the basic choices involved in planning and carrying out a solution.
Make up and use a variety of strategies and approaches to solving problems,
and use or learn approaches that other people use, when appropriate.
Make connections among concepts in order to solve problems.
Solve problems in ways that make sense, and explain why these ways make
sense, (e.g., defend the reasoning, explain the solution.)

C. CONCLUDE
Move beyond a particular problem by making connections, extensions, and/or
generalizations.
Explain a pattern that can be used in similar situations.
Explain how the problem is similar to other problems he or she has solved.
Explain how the mathematics used in the problem is like other concepts in
mathematics.
Explain how the problem solution can be applied to other school subjects and in
real-world situations.
Make the solution into a general rule that applies to other circumstances.




Grade 2
Key lIdea 1 — Mathematical Reasoning

Students use mathematical reasoning to analyze mathematical situations, make
conjectures, gather evidence, and construct an argument.

Dates of Ins

Students will be able to:

A. Use models, facts, and relationships to draw conclusions about mathematics,
and explain their reasoning.
- Sort and categorize sets of objects, using attributes such as likeness and differences in
color, shape and size etc., into three or more subsets.
Categorize objects using at least two different attributes at a time.
Draw pictures and use manipulatives to represent and solve problems.
Understand addition and subtraction through use of number lines and arrays.
State problems in own words.

B. Use patterns and relationships to analyze mathematical situations.
- Use patterns for sums and differences using manipulatives, tables, number lines and
calculators.
Identify and create patterns including ABAB; AABAAB; ABCABC; AABBAABB.
Use patterns and relationships to recognize and use commutative and associative
properties.
Recognize and use patterns of numbers that add up to a specific sum (up to 20).

C. Justify their answers and solution processes.
Clarify problems, using discussions with the teacher or knowledgeable others.
Explain to others how they went about solving a numerical problem.
Use concrete materials to justify solutions.
Use patterns and relationships to justify solutions.

D. Use logical reasoning to reach simple conclusions.
Use concrete objects, pictorial representations, tables and number lines to represent
and solve problems.
Brainstorm possible strategies before starting a problem.




Grade 2

Key Idea 2 — Number and Numeration

Students use number sense and numeration to develop an understanding of the
multiple uses of numbers in the real world, the use of numbers to communicate
mathematically, and the use of numbers in the development of mathematical ideas.

Dates of Ins

Students will be able to:

A. Use whole numbers and fractions to identify locations, quantify groups of objects,
and measure distances.
Understand that arrangement of elements does not change the cardinal number.
Read and write numbers 0-1000.
Identify ordinal numbers first through thirty-first and beyond.
Count occurrences with tallies.

B. Use concrete materials to model numbers and number relationships for whole
numbers and fractions, including decimal fractions.

Count forward by 1's, 2's, 3's, 4’s, 5’s and 10’s in various ways, and backward by 1's, 2's, 5's and
10’s, possibly using a calculator to skip count.
Represent two- and three-digit numbers up to 999, using concrete models such as bundles of
tens sticks.
Identify even and odd numbers.
Demonstrate that a set of objects can be divided into equal parts.
Explain why halves (thirds, etc.) of a whole are equal to each other.
Recognize and use unit fractions 1/2, 1/3, 1/4, 1/5, 1/8, 1/10 as part of a whole or part of a
collection of things.

c. Relate counting to grouping and place value.
- Know the meaning of digits in three digit numbers.
Write expanded notation for two- and three-digit numbers
(e.g., 27 =2tens + 7 ones =20 + 7).
Use metric measures and money problems to reinforce place value.
Recognize and write dollars and cents notation to one hundred dollars.
Regroup ones and tens.
Recognize and explain the meaning of zero in the place value system.

D. Recognize the order of whole numbers and commonly used fractions.
Understand that in sharing or measuring things there is sometimes a need to use numbers
between whole numbers.

Use words that describe order, such as first, last, before, after, between, and middle.
Order relatively small sets of numbers.

e. Demonstrate the concept of ratio through problems related to actual situations.
Relate many to one in preparation for the concept of ratio.




Grade 2
Key Idea 3 - Operations

Students use mathematical operations and the relationships among them to
understand mathematics.

Dates of Ins

Students will be able to:

A. Add and subtract whole numbers.
Demonstrate with manipulatives how addition and subtraction are opposite operations.
Add and subtract up to three-digit numbers with no regrouping.
Add and subtract up to two-digit numbers requiring regrouping.
Combine sets to produce a new set.
Develop addition strategies such as doubles, doubles-plus-one and number families.

B. Develop strategies for selecting the appropriate computational and
operational method in problem solving.
Solve real-world problems involving addition, subtraction, multiplication and division of whole

numbers.
Explore division as a process for finding the number of equivalent subsets in a given set.

Explore division as a process of sharing cookies, crayons, etc. as it comes up in classroom activities.

Explore multiplication as a way of determining how many are needed of something for each student
to have a given amount.

C. Know single-digit addition and subtraction facts and develop readiness for

multlpllcatlon and division facts.
Master addition facts with sums 0-18 and subtraction with differences 0-18.
Understand and explain the special role of zero in addition and subtraction.
Participate in repeated addition or counting activities.
Relate multiplication to repeated addition and counting by 2’s, 3's, 4’s, etc.
Explore and discover multiplication and division by using rectangular arrays of objects.
Explore division as a process of sharing to form equal groups.
Use manipulatives to explore multiplication and division patterns and facts through 100.
Use manipulatives to relate division to repeated subtraction.
Know the multiplication facts up to a product of 10.
Know the multiplication facts for 2, 5 and 10 up to a product of 50.
Use the symbols x, +, >, <, and =.

D. Understand and explain the commutative and associative properties of
addition.




Grade 2

Key lIdea 4 — Modeling/Multiple Representation

Students use mathematical modeling/multiple representation to provide a means of
presenting, interpreting, communicating and connection mathematical
information and relationships.

Dates of Ins

Students will be able to:

A. Use concrete materials to model spatial relationships.
Make geometric pictures and designs, using geometric shapes.
Make designs, using congruent and non-congruent shapes.
Begin to describe the properties of place figures.

B. Construct charts and graphs to display and analyze real-world data.
- Construct real object graphs, pictographs, bar graphs and number pair grids to display
real-world data.
Interpret and compare data found on various graphs in terms of number, equality,
inequality, similarities and differences.
Record information with tallies, blocks, and pictographs.
Compare data in order to make true statements.
Identify and use the words necessary for making true statements about data, (e.g.,
“More children prefer hot dogs.”)

C. Use multiple representations (manipulative materials, pictures, diagrams, variables
and open sentences) as tools to explain the operation of everyday procedures.
Compare dimensions of various objects, using terms like longer than, taller than, smaller
than, shorter than, as long as, farther, nearer.
Understand and use concepts of more, less, the same.
Understand use of symbols as variables.

D. Use variables such as height, weight, and hand size to predict changes over time.
Compare size over time in general terms.

E. Use physical materials, pictures, and diagrams to explain mathematical ideas and
processes and to demonstrate geometric concepts.
Identify geometric shapes such as circles, squares, rectangles and triangles in everyday
surroundings.
Compare object attributes such as size, shape, weight, and texture in general terms.
Recognize and draw symmetrical designs.




Grade 2
Key Idea 5 - Measurement

Students will be able to:

A. Understand that measurement is approximate, never exact.
Compare weather, time and temperature in general terms.
Recognize and explain the need for standard units of measure.

B. Select and use appropriate standard and non-standard measurement tools in measurement
activities.
- Use a ruler, meterstick, and yardstick to measure to the nearest centimeter, decimeter, meter, inch,
foot, and yard.
Relate measurement of temperature to different thermometers.
Use a spring scale to determine weight of objects.
Use a balance scale to determine mass of objects in grams.
Use different kinds of thermometers to measure temperature (digital, dial, mercury thermometers).
Translate time between digital and analog clocks.
Select and use appropriate nonstandard measurement tools.

C. Understand the attributes of area, length, capacity, volume, weight, time, temperature, and money.
- Compare capacities of containers.

Use the kilogram and liter.
Measure time in increments of half hours, quarter hours, minutes and seconds, using digital and
analog clocks.
Make change for amounts of money up to one dollar, using pennies, nickels, dimes, quarters, and
half-dollars.
Measure temperature and interpret findings.

D. Estimate measures such as length, perimeter, area, and capacity using both standard and
nonstandard units.
Measure objects, using nonstandard units.
Estimate sizes, using phrases like about as long as, almost as long as, wider than.
Use meter, centimeter, and decimeter for estimating length.
Carry out conversions between cm and m.

E. Collect and display data about things that can be compared; explain data presented graphically.
Collect data concerning measurements.
Organize measurement data using bar graphs, pictographs, models, pictures and lists.

F. Use statistical methods such as graphs, tables, and charts to interpret data.
Compare data in terms of number, equality, inequality, similarities, and differences.
Understand how graphs can help one to understand observations and statistical data.




Grade 2
Key Idea 6 - Uncertainty

Students use ideas of uncertainty to illustrate that mathematics involves more
than exactness when dealing with everyday situations.

Dates of Ins

Students will be able to:

A. Compare estimates of measurement to actual measurement results.
Estimate quantities.
Make quantitative estimates of familiar lengths, widths, and time intervals and check them
against measurements.

B. Compare estimate of computation to actual computation results.
Estimate answers before solving problems and compare estimates to solutions.

C. Recognize situations in school and in real life in which only an estimate is required.

Understand large numbers by estimating the number of small objects in a container.
Explain when estimating would be appropriate.

D. Develop awide variety of number and spatial estimation skills and strategies.

E. Determine the reasonableness of results.

Anticipate outcomes by guessing or estimating, and compare guess or estimate with outcome.

F. Predict experimental probabilities.
Explain why some events are more likely to occur than others.
Explain why a game is fair or unfair.
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.

G. Make predictions, using unbiased random samples.

H. Determine probabilities of simple events.
Understand that the word chance refers to the likelihood of an event occurring.
Perform experiments with four likely outcomes.
Use language such as “one chance in four.”
Understand the concepts of combination and arrangement.

Solve problems such as: “How many different sets of three numbers will add up to 12?” or “How

many different ways can you rearrange the letters in your name?”




Grade 2
Key ldea 7 — Patterns/Functions

Students use patterns and functions to develop mathematical insights, appreciate
the true beauty of mathematics, and construct generalizations that describe
patterns simply and efficiently.

Dates of Ins

Students will be able to:

A. Recognize, describe, extend, and create a wide variety of patterns.
Recognize, describe, extend and create number sequences and patterns in the range of 1-1000.
Recognize, describe, extend, and create patterns with geometric shapes.

B. Explore and express relationships, using variables and open sentences.
Express concepts of equality and inequality, using two numbers.
Write open sentences like 3+ =5.

c. Solve for an unknown, using manipulative materials.
Use counters to explain commutative and associative properties of addition.
Use counters to find missing values, as in open sentences like 8- =5.

D. Use avariety of manipulative materials and technologies to explore patterns.
- Discover and explain properties of 3D shapes, including cones, spheres, triangular prisms and
pyramids.
Do skip counting with manipulatives forward and backward by 1's, 2’s, 5's, and 10’s.
Use manipulative materials to explore and explain symmetry.
Use manipulative materials to analyze and create linear patterns of shapes, colors, etc.
Use terms inside and outside.

E. Explore and develop relationships among two- and three-dimensional geometric

shapes.

- Understand the properties of and similarities and differences among circles, squares, rectangles,
and triangles.
Identify similarities and differences among three-dimensional objects including cones, spheres,
triangular prisms and pyramids.
Explain relationships between two- and three- dimensional shapes (e.qg. circle/cone,
circle/sphere).

F. Interpret graphs and analyze data.
Collect data and identify least, greatest, and middle values.
Identify, in data, the value occurring most often.

. Discover patterns in nature, art, music, and literature.
Identify symmetry in nature, art, poetry and music.
Identify mathematical patterns and problems in children’s literature.




Grade 2
Key Idea 8 — Problem Solving

Students demonstrate logical reasoning and problem solving skills through the
formulation of solution strategies, implementation of solution steps, and drawing
conclusions about the significance of their findings.

Dates of Ins

Students will be able to:

A. FORMULATE

Formulate a solution process, given the basic statement of a problem situation.

- Make the important decisions about the approach, materials, and strategies to use,
i.e. Do not merely fill in a given chart, use a pre-specified manipulative, or go
through a predetermined set of steps.
Use previously learned strategies, skills, knowledge, and concepts to make
decisions.
Use strategies, such as using manipulatives or drawing sketches, to model
problems.

B. IMPLEMENT
Make the basic choices involved in planning and carrying out a solution.
- Make up and use a variety of strategies and approaches to solving problems, and
use or learn approaches that other people use, when appropriate.
Make connections among concepts in order to solve problems.
Solve problems in ways that make sense, and explain why these ways make sense,
(e.g., defend the reasoning, explain the solution.)

C. CONCLUDE

Move beyond a particular problem by making connections, extensions, and/or

generalizations.

- Explain a pattern that can be used in similar situations.
Explain how the problem is similar to other problems he or she has solved.
Explain how the mathematics used in the problem is like other concepts in
mathematics.
Explain how the problem solution can be applied to other school subjects and in
real-world situations.
Make the solution into a general rule that applies to other circumstances.




Grade 3
KEY IDEA 1 - Mathematical Reasoning

Students use mathematical reasoning to analyze mathematical situations, make Dates of Ins
conjectures, gather evidence, and construct an argument.

Students will be able to:

A. Use models, facts, and relationships to draw conclusions about mathematics,
and explaln their thinking.
Understand factor and product relationships using number lines and arrays to
50.
Understand and apply statements that use and, or and not.
Draw pictures, diagrams and charts to represent problems.
Discuss and clarify problems with peers.
State problems in own words.

B. Use patterns and relationships to analyze mathematical situations.
- Understand the use of addition, subtraction and multiplication in number
patterns.
Recognize patterns in sequences of numbers such as triangular and square
numbers.
Recognize symmetry or patterning in number tables.
Apply money use to understanding of fractions and decimals.

C. Justify their answers and solution processes.
- Verify an answer to a problem.
Use estimation, number relationships and mathematical checks to justify an
answer.
Explain orally and in writing how to solve a problem.

D. Use logical reasoning to reach simple conclusions.
- Use concrete objects, diagrams, charts, tables and number lines to solve
problems.
Use open sentences, patterns, relationships and estimation as problem
solving strategies when solving problems.
Identify missing information in word problems.

Grade 3



KEY IDEA 2 — Number and Numeration

Students use number sense and numeration to develop an understanding of the
multiple uses of numbers in the real world, the use of numbers to communicate
mathematically, and the use of numbers in the development of mathematical ideas

Dates of Ins

Students will be able to:

A.

Use whole numbers and fractions to identify locations, quantify groups of objects, and
measure distances.
- Read and write whole numbers through hundred thousands.
Use ordinal numbers through 100th.
Identify use of fractions and decimals in daily life.
Begin to read and write decimals to hundredths.

Use concrete materials to model numbers and number relationships for whole numbers and
common fractions, including decimal fractions.
Use manipulatives such as an abacus, Base 10 blocks and chip trading to develop
understanding of place value in whole numbers and decimal fractions to hundredths.
Understand and predict odd and even sums and differences.
Identify prime numbers through 10.
Skip count by numbers 2 through 10 up to 100.
Determine how objects can be divided into equal parts using the terms numerator and
denominator.
Use drawings, diagrams, or models to show what the numerator and denominator mean.
Order fractions and compare them using > and < symbols.
Find equivalent fractions.

Relate counting to grouping and place value.
Understand place value concepts from hundredths to hundred thousands.

Recognize order of whole numbers and commonly used fractions and decimals.
Recognize whole numbers to hundred thousands.
Recognize fractions with the denominator 2, 3, 4, 5, 6, 8, or 10.
Recognize decimals to hundredths.

Demonstrate the concept of ratio and percent through problems related to actual situations.
Recognize that 100% means all and 0% means none, that 75% means three quarters, 50%
means one half and 25% means one fourth.

Understand the concept of ratio in real world situations.

Grade 3



KEY IDEA 3 - Operations

Students use mathematical operations and the relationships among them to Dates of Ins
understand mathematics.

Students will be able to:

A. Add, subtract, multiply, and divide whole numbers.
Add and subtract numbers less than 100,000.
Subtract with zeros in the minuend.
Multiply two-digit numbers by two-digit numbers.
Multiply by multiples of 10.
Divide three-digit dividends by one-digit divisors (quotient and remainder).

B. Develop strategies for selecting the appropriate computational and
operational method in problem-solving situations.
- Solve real-world problems involving addition, subtraction, multiplication and
division.
Use diagrams, charts and tables to help understand and organize information
in problems.
Use open sentences to model problems.
Use the commutative, associative, distributive, and inverse properties.
Look for patterns.
Break problems into parts.

C. Know single-digit addition, subtraction, multiplication, and division facts.
Understand the inverse relationship of operations.
Know the multiplication and division facts to 100.
Understand the identity elements of addition and multiplication in the learning
and understanding of number facts.

D. Understand the commutative and associative properties addition and
multiplication.

Grade 3



KEY IDEA 4 - Modeling/Multiple Representation

Students use mathematical modeling/multiple representation to provide a means of | Dates of Ins
presenting, interpreting, communicating and connection mathematical
information and relationships.

Students will be able to:

A. Use concrete materials to model spatial relationships.
Make models and designs of plane figures.
Describe the properties of plane figures.
Use scales for rectangular scale drawings based on work with concrete models and
graph paper.

B. Construct tables, charts and graphs to display and analyze real-world data.
- Locate ordered pairs on a grid (coordinate plane).
Graph and chart real-world data.
Draw conclusions from bar, picture and pie graphs.
Make true statements based on a simple concept of average (median and mean) for a
small sample size and where the situation is made evident, with concrete materials or
clear representations.

C. Use multiple representations (simulations, manipulative materials, pictures,
diagrams, variables and open sentences) as tools to explain the operation of
everyday procedures.

Find the perimeter and area of figures using manipulatives or counting units.
Use open sentences to represent everyday mathematic situations.

D. Use variables such as height, weight, temperature, and hand size to predict and
compare changes over time.

E. Use physical materials, pictures, and diagrams to explain mathematical ideas and
processes and to demonstrate geometric concepts.
Define and use terms polygon, face, edge, vertex, line segment, point, parallel,
perpendicular and intersecting.
Identify plane and solid figures in the environment.
Draw lines of symmetry in simple objects.
Use straightedge rulers to draw lines and line segments.

Grade 3



KEY IDEA 5 - Measurement

Students use measurement in both metric and English measure to provide a major
link between the abstractions of mathematics and the real world in order to
describe and compare objects and data.

Dates of Ins

Students will be able to:

A. Select and use appropriate standard and nonstandard measurement tools in

measurement activities.

- Identify and use appropriate metric and English units for measuring the area,
mass, perimeter, volume and capacity of a variety of objects.
Carry out simple conversions, such as between cm and m.
Identify equivalent measures within the metric and English systems.
Understand and explain the relationship between decimal concepts and metric
measurement tools.
Describe the clock face in relation to fractions of a circle.
Translate time using both analog and digital clocks (to the minute).

B. Understand the attributes of area, length, capacity, weight, volume, time,

temperature, and angles.

- Use analog and digital clocks, as well as other timekeeping devices, to measure
passage of time.
Carry out conversions between hours and minutes.
Solve measurement problems related to other areas of curriculum employing a
variety of strategies and using the operations of addition, subtraction and
multiplication.

C. Estimate and find measures such as length, perimeter, and area, using both
nonstandard and standard units.
- Select and use appropriate metric and English measurement tools.
Find the perimeter of polygons.
Find the circumference of circles by measuring with string.
Find the area of polygons such as squares, rectangles and triangles by counting
square units.
Find the areas of complex polygons by counting square units.

Grade 3



KEY IDEA 5 - Measurement (continued)

Students use measurement in both metric and English measure to provide a major
link between the abstractions of mathematics and the real world in order to
describe and compare objects and data.

Dates of Ins

Students will be able to:

D. Collect and display data.
Graph statistical data from multiple sources using a bar graph and pictograph.
Make a frequency table from tallied data using single units.
Organize data using graphs, models, pictures, lists, etc.

E. Use statistical methods such as graphs, tables, and charts to interpret data.
Use concrete materials to discover and understand the concept of median and
mode.

Find the range, median and mode in a collection of organized data.

Grade 3



KEY IDEA 6 - Uncertainty

Students use ideas of uncertainty to illustrate that mathematics involves more
than exactness when dealing with everyday situations.

Dates of Ins

Students will be able to:

A. Compare estimates of measurement to actual measurement results.

B. Compare estimates of computations to actual results of computations.
Estimate the outcomes of problems/experiments, complete to task, and compare the
results with the prediction.

C. Recognize situations in which only an estimate is required.
- Understand the meaning of large numbers to the hundred thousands through activities
such as estimating number of grains of rice in a graduated cylinder.
Use estimation to solve real-world problems.
Analyze quantitative information in order to relate personal experiences to the meaning
of large numbers through hundred thousand.

D. Develop awide variety of numerical and spatial estimation skills and strategies.
- Round numbers to the nearest tenth, whole number, ten, hundred and thousand.
Round money to the nearest dime or dollar.
Develop and use a variety of strategies for estimating quantities and measurements.
Develop and use a variety of strategies for estimating addition, subtraction, multiplication
and division.

E. Determine the reasonableness of results.
- Develop orderly ways to determine the number of possible arrangements and
combinations (e.g., arrays and tree diagrams).
Estimate the result of addition, subtraction, and multiplication calculations before using a
calculator.
Develop estimation strategies for multiplication, using numbers that are multiples of 10.

Grade 3



KEY IDEA 6 - Uncertainty (continued)

Students use ideas of uncertainty to illustrate that mathematics involves more Dates of Ins
than exactness when dealing with everyday situations.

Students will be able to:

F. Predict experimental probabilities.
Conduct and predict outcomes of experiments with likely outcomes.
Recognize events that are certain to occur and events that will never occur.
Explain why a game is fair or unfair.

G. Make predictions, using unbiased random samples.
Begin to understand the meaning of unbiased random sample.
Conduct polls and make generalities from collected data.
Using spinners, colored blocks or die collect data to check predictions.

H. Determine probabilities of simple events.
- Determine the number of different ways an event can occur when tossing a cube,
tossing a coin, spinning a spinner, or choosing one object out of a group.
Begin to use fractional notation to express the probability of an event occurring.
Use the word chance when referring to the likelihood of an event occurring.

Grade 3



KEY IDEA 7 - Patterns/Functions

Students use patterns and functions to develop mathematical insights, appreciate
the true beauty of mathematics, and construct generalizations that describe
patterns simply and efficiently.

Dates of Ins

Students will be able to:

A. Recognize, describe, extend, and create a wide variety of patterns including number
patterns and sequences; repeated patterns (abab, etc); and patterns of shapes.

B. Represent and describe mathematical relationships.
- Usex, > <, >.

Use terms at most and at least.
Present division facts in more than one way, such as, 18 +~ 3 = 18/3.
Investigate, understand, and explain the relationships between addition and subtraction,
addition and multiplication.
Investigate, understand and explain the relationships between multiplication and
division, subtraction and division.
Relate fractional notation to decimal notation (tenths and hundredths), e.g., 1/10 = .1;
=.75; 3/100 = .03.
Predict whether the sum, difference or product of two numbers will be odd or even.
Demonstrate the formula for area using unit squares.

C. Explore and express relationships, using variables and open sentences.
Solve addition, subtraction and multiplication number sentences with missing
information.
Use formulas to find perimeter and area of geometric shapes.
Understand connections between factors and multiplication facts and finding area.

D. Solve for an unknown, using manipulative material.

- Use counters to solve simple division problems in order to find the number of groups
when the size of groups is given.
Use counters to solve simple division problems in order to find the size of groups when
the number of groups is given.
Use counters to explore square numbers patterns like square and triangular number.
Use counters to explore open sentences.
Use counters to understand and explain the commutative and associative properties of
addition.
Use counters to help solve problems that can be summarized with open sentences.

Grade 3

KEY IDEA 7 - Patterns/Functions (continued)



Students use patterns and functions to develop mathematical insights, appreciate
the true beauty of mathematics, and construct generalizations that describe
patterns simply and efficiently.

Dates of Ins

Students will be able to:

E. Use avariety of manipulative materials and technologies to explore patterns.
- Use manipulative and computer technology to manipulate shapes such as tangrams and
pattern blocks.
Use manipulatives and calculators to skip count.
Relate patterns of skip counting numbers to multiplication.
Use manipulatives and computer technology to explore symmetry.
Use manipulatives and computer technology to explore linear patterns.

F. Interpret graphs.
Find range, median and mode of a set of data.
Compare frequencies within a bar graph.
Describe trends in bar graphs.

G. Explore and develop relationships among two- and three-dimensional geometric
shapes.
Identify the geometric shapes of the faces of prisms, pyramids, cones, and cylinders.
Identify different types of prisms and pyramids.

H. Discover patterns in nature, art, music, and literature.
- Find two- and three-dimensional shapes in nature, art and the human-made
environment.
Find examples of tesselations in the real world.
Identify symmetry in nature, art and music.
Understand the relationship between fractions and beat value of notes in music.
Discover patterns and uses of mathematics exemplified in children’s literature.
Relate the fraction _ to halfnotes.
Relate examples from literature to mathematics.

KEY IDEA 8 - Problem Solving



Students demonstrate logical reasoning and problem solving skills through the
formulation of solution strategies, implementation of solution steps, and drawing
conclusions about the significance of their findings.

Dates

Students will be able to:

A. FORMULATE
Formulate a solution process, given the basic statement of a problem
situation.
Make the important decisions about the approach, materials, and strategies to
use, i.e. Do not merely fill in any given chart, use a pre-specified manipulative, or
go through a predetermined set of steps.
Use previously learned strategies, skills, knowledge, and concepts to make
decisions.
Use strategies, such as using manipulatives or drawing sketches, to model
problems.

B. IMPLEMENT
Make the basic choices involved in planning and carrying out a solution.
Make up and use a variety of strategies and approaches to solving problems,
and use or learn approaches that other people use, when appropriate.
Make connections among concepts in order to solve problems.
Solve problems in ways that make sense, and explain why these ways make
sense, (e.g., defend the reasoning, explain the solution).

C. CONCLUDE
Move beyond a particular problem by making connections, extensions,
and/or generalizations.
Explain a pattern that can be used in similar situations.
Explain how the problem is similar to other problems he or she has solved.
Explain how the mathematics used in the problem is like other concepts in
mathematics.
Explain how the problem solution can be applied to other school subjects and in
real world situations.
Make the solution into a general rule that applies to other circumstances.




Grade 2 Math Task Rubric

Thorough

Partial

Not Yet

A thorough response or
solution :
Is complete and
accurate

Demonstrates a
thorough
understanding of the
mathematical concept
or procedure
embedded in the task

Indicates student has
used mathematically
sound procedures

Contains clear and
concise explanations

and/or shows adequate

work

A partial response or
solution:
Is partially correct
and may have some
inaccuracies

Demonstrates a
partial understanding
of the mathematical
concept or procedure
embedded in the task

Addresses some
elements of the task
correctly but may be
incomplete or
contain some
procedural or
conceptual flaws

May contain correct
solution but provides
incomplete
procedures,
reasoning, or
explanations

OR
May contain an
incorrect solution but
applies a
mathematically
appropriate process

A not yet response
or solution:
Is incorrect and
inaccurate

Does not
demonstrate any
understanding of
the mathematical
concept or
procedure
embedded in the
task

Does not address
any elements of
the task

Does not contain
a correct
solution,
reasoning,
procedure, or
explanation




EARLY NUMERACY OPERATIONAL MAP GRADES K -2

NAME:
SCHOOL.:

Elementary Key ldea

1. | Mathematical Reasoning
Students use mathematical reasoning to analyze mathematical situations, make
conjectures, gather evidence, and construct an argument.

Students:

A. | Use models, facts, and relationships to draw conclusions about mathematics and
explain their reasoning.

B. | Use patterns and relationships to analyze mathematical situations.

C. | Justify their answers and solution processes.

D. | Use logical reasoning to reach simple conclusions.

2. | Number and Numeration

Students use number sense and numeration to develop an understanding of the
multiple uses of numbers in the real world, the use of numbers to communicate
mathematically, and the use of numbers in the development of mathematical ideas.

Students:

A. | Use whole numbers and fractions to identify locations, quantify groups of objects, and
measure distances.

B. | Use concrete materials to model numbers and number relationships for whole numbers
and fractions including decimal fractions.

C. | Justify their answers and solution processes.

D. | Use logical reasoning to reach simple conclusions.

3. | Operations
Students use mathematical operations and relationships among them to understand
mathematics.

Students:

A. | Add and subtract whole numbers

B. | Develop strategies for selecting the appropriate computational and operational method
in problem solving.

C. | Know single-digit additional and subtraction facts and develop readiness for
multiplication and division facts.

D. | Understand the commutative and associative properties.

4. | Modeling/Multiple Representation

Students use mathematical modeling/multiple representation to provide a means of
presenting, interpreting, communicating, and connecting mathematical information and
relationships.

Students:

‘ Use concrete materials to model spatial relationships




B. | Construct charts and graphs to display and analyze real-world data.

C. | Use multiple representations (manipulative materials, pictures, diagrams) as tools to
explain the operation of everyday procedures

D. | Use variables such as height, weight, and hand size to predict changes over time.

E. | Usephysical materials, pictures, and diagrams to explain mathematical ideas and processes and to demonstrate
geometric concepts.

Measurement

Students use measurement in both metric and English measure to provide a major link
between the abstractions of mathematics and the real world in order to describe and compare
objects and data.

Stiidents:

A. | Understand that measurement is approximate, never exact.

B. | Select appropriate standard and nonstandard measurement tools in measurement
activities.

C. | Understand the attributes of area, length, capacity, volume, weight, time, temperature,
and money.

D. | Estimate measures such as length, perimeter, area, and volume, using both standard
and nonstandard units.

E. | Collect and display data.

F. | Use statistical methods such as graphs, tables, and charts to interpret data.

Uncertalnty

Students use ideas of uncertainty to illustrate that mathematics involves more than exactness

when

dealing with everyday situations.

Students:

Make estimates to compare to actual results of both formal and informal measurement

Make estimates to compare to the actual results of computations.

Recognize situations in which only an estimate is required.

Develop a wide variety of estimation skills and strategies.

Predict experimental probabilities.

Make predictions, using unbiased random samples.

I|o/n|o/o|m>

Determine probabilities of simple events

Patterns/Functions } } }
Students use Ratterns and functions to develop mathematical power, appreciate the true

beauty of mat

ematics, and construct generalizations that describe patterns simply and

efficiently.

Students:

Recognize, describe, extend, and create a wide variety of patterns

Represent and describe mathematical relationships.

Explore and express relationships, using variables and open sentences.

Solve for an unknown, using manipulative materials.

Use a variety of manipulative materials and technologies to explore patterns.

Interpret graphs.

Explore and develop relationships among two-and three-dimensional geometric shapes.

L ommoow>

Discover patterns in nature, art, music and literature.




Name Teacher

Date Grade

Operations

Using the digits 3, 4, and 5, place each digit in a box
to get the largest possible answer (sum). No digit may
be used more than once.

Can you get this sum another way?

Explain your answer in words in the box below.



Name Teacher

Date Grade

Modeling/Multiple Representation

Take a bag of multi-colored unifix cubes. Sort the cubes by color.
Show your sort in the box below.

SORT:

Make a chart showing how you sorted your cubes. Show how many
cubes are in each group.

CHART:

Construct a bar graph using the data you collected.

GRAPH:

Write one or two sentences that tell what you learned from the data.




Name Teacher

Date Grade

Measurement

Hasim has 24 pennies in his piggy bank. His grandma
offers to give him 3 dimes when he has thirty pennies.

How many more pennies will he need in order to get 3
dimes from his grandma in exchange?

How many dimes could he get in exchange for his 24
pennies now?

Show your work in the box below:




Name Teacher

Date Grade

Uncertainty

"| Hope | Pick A Red One"

Sam's teacher put 2 red candies and 4 green candies in a
bag without looking. She asked Sam to pick one candy out
of the bag without looking. If Sam reaches into the bag
without peeking, what color candy is he more likely to pick?

Red Candies Green Candies

ohe o3 ““

What could be done by the teacher to give Sam an equal
chance of getting a red candy?

Explain in words and show your work below.



Name Teacher

Date Grade

Patterns/Functions

Robbie goes up the stairs in his house 2 at a time.
If he goes up the stairs (2, 4, 6, ) as shown below, then

o Add another row to the bottom to continue the pattern
by drawing row 4.

How many square counters would be in row 5?




Name

Date

Teacher

Grade

Mathematical Reasoning

There are 4 cows and 3 chickens on a farm.

How many feet and tails are there
altogether?

Show your work below.




Name Teacher

Date Grade

Number and Numeration

Look at the number line below.

Which letter stands for:

More than 1 and less than 3 ?

2 more than 3?

1 less than 77




Name Teacher

Date Grade

Show Your Work: Template #1
DO:

Use your manipulatives in this work space.

SHOW:

EXPLAIN IN WORDS:




Name Teacher

Date Grade

Show Your Work: Template #2

Concrete Example Pictorial Representation

(Make a picture of the problem or trace the

(Use real objects to solve the problem in ‘ . -
objects in this space.)

this space.)

Abstract Representation
(Show the algorithm or formula for the problem.)




Adapted from: DMM Student Guide to Problem-Solving, Ed Tech.

Template #3: Writing in Math Class, by Marilyn Burns (1995).

“Incorporating writing into math class adds an important and valuable dimension to
learning by doing. Writing encourages students to examine their ideas and reflect on what they
have learned. It helps them deepen and extend their understanding. When students write about
mathematics, they are actively involved in thinking and learning about mathematics.”

“Writing not only benefits children by contributing to their learning, it benefits teachers by
helping them access what their students are learning. Students’ writing also provides insights into
how they think and reason mathematically. A broader awareness of what they understand as well
as what they are able to do. Assessing is best done in the context of classroom learning and when
integrated into the instructional program. Students’ writing is particularly beneficial for
assessment, however, as it provides concrete way to review and revisit their thinking and reflect on

what they are learning.”

1: STATE THE PROBLEM OR CONCEPT

5. Answer:
Correct solution

4. Algorithm or number sentence

3. A graphic representation of how you solved
the problem:

Pictorial

Chart, table, graph
Manipulatives
Diagram

2. Metacognitive Journal
Explain, in words, how you solved the
problem:

A step-by-step procedure of the solution
Use appropriate mathematical language
Identify obstacles or what my be unclear
in own thinking

Demonstrate, using words, your
understanding of a skill, concept or
process




Template #4
UPAC - The 4-STEP PROCESS for Problem Solving

UNDERSTAND

Understand the problem

What do you need to find out:

Can you state the problem in your own words?
What kind of answer will solve the problem?
Isit...a count?...a measure?...an estimate?

a drawing?...a list?...a chart?...a shape?

...a path?...a map?

Identify the data

What do you know?

What data does the problem give you?

What do you need to know to solve the
problem?

Do you have enough information? If not, where
can you find it?

PLAN

Make a plan for solving the
problem

What are you going to do?

Select a strategy

Could you...use manipulatives?...measure?
...sort or ...classify objects?

Could you ...draw a picture?...make a tally?
...make a chart?...make a graph?...make a list?
Could you...look for a pattern?...work
backwards?

...find similarities or differences?

...solve a simpler problem into smaller parts?
...break the problem into smaller parts?

...guess an check?...use smaller numbers?
...compute? If you compute, what operation will
you use?

Do you need more than one operation?

Will you use...a calculator?...mental
math?...paper and pencil?

Estimate a solution? What do you think you will
get?

ANSWER

Carry out the plan

What is your solution to the problem?

Get an answer

If your answer is a number, what label or unit
does it have?

CHECK

Check to see whether the
Answer solves the Problem

How does your answer solve the problem? Does
it make sense? Is it reasonable? If not, return to
PLAN and rethink another possible strategy. Did
you get the kind of answer you expected? If you
made and estimate, is your answer close to your
estimate? If not, check your counting or
computation

PROCESS

Use alternative strategies

Is there alternative ways to solve the problem; or
represent the solution.




UNDERSTANDING 2:
THE PROBLEM 1:

0:
PLANNING 2:
THE SOLUTION 1:
0:
GETTING 2:
AN ANSWER 1:
0:
CHECKING 2:
THE RESULTS 1:
0:
PROCESS 2:
1:
0:

UPAC RUBRIC

Complete understanding of the problem
Part of the problem misunderstood or misinterpreted
Complete misunderstanding of the problem

Appropriate plan if implemented properly
Partial correct plan based on part of the problem being interpreted correctly
No attempt or inappropriate plan

Correct answer and appropriate label
Partial answer for the problem, perhaps making an error in computation
No answer or wrong answer

Complete explanation of how and why the result is appropriate
Attempt was made to justify or verify
No evidence of review or verification

An alternative solution or multiple representation is thoroughly presented
A partial alternative solution or multiple representation is presented
No evidence of an alternative solution or multiple representation is presented



EVIDENCE:

The Early Numeracy Portfolio Assessment:

The Por

Supports learning
Informs instruction
Can be used for accountability purposes

tfolio:

Demonstrates students progress over time

Identifies students who require intervention or support to meet
standards by the time of the 4™ grade math assessment
Provides information about performance trends and grade
Level contributions in relation to MST Standards.

Assessment is on going and should be embedded into instructional
activities. The “evidence” should emphasize what children know and

can do.

The portfolio should contain multiple forms of evidence.

Criterion — reference tests and quizzes, which are teacher made;
Observational checklists (i.e. East Ramapo) — the “taught
curriculum.”

Performance task assessment (s) at least one for each hey idea,
in fall and spring. Exemplars, using the prescribed rubric.
Student writing journals — templates, UPAC, Marilyn Burns,
“Problem of the Day”.

2" Grade extended tasks.



