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Strand I.  Patterns, Relationships, and Functions

Content Standard 1: 
Students recognize similarities and generalize patterns, use patterns to create models and make predictions, describe the nature of patterns and relationships, and construct representations of mathematical relationships. (Patterns) 

	K
	1
	2
	3
	4
	5


1. Recognizing, describing and generalizing patterns is the starting point of mathematics.

	Count orally to 110 by ones.
Count to 30 by 2’s, 5’s and 10’s.
Recognize, create, describe and extend simple number patterns.

Recognize, create, describe and extend simple geometric patterns.
	Recognize, describe, predict and extend patterns using at least 3 different shapes or colors.

Recognize, describe, predict and extend numerical patterns in sequences when counting by 1’s, 2’s, 5’s, or 10’s.

Create and distinguish between repeating and growing patterns using number, shape, and size.

Create and describe patterns involving geometric objects.

Describe ways to get to the next element in simple repeating patterns.
	Recognize patterns in numbers.

Extend patterns with shapes

Extend patterns with numbers


	Recognize given numerical patterns up to 1000.

Count, read, and write whole number words to 10,000.

Compare equivalent and non-equivalent sets with whole numbers (<, >, =).

Compare two whole numbers using the words less than, greater than, 1 more, 1 less, and equal to 10,000.

Identify ordinal positions to 10,000ths.
Gives expanded and standard number to 10,000.

Identify even and odd numbers to 10,000.

	Patterns in multiplication /division tables sequencing.

Use pictorial, numerical, and geometrical patterns.
	Identify prime numbers

To 30.

Whole numbers as powers of 2 (squared).

Find prime factorization of numbers between 1-50, express in exponential notation.


2. Patterns and relationships are represented and communicated in diverse ways.
	
	Graph (bar) and interpret information as a means of looking for patterns, trends and relationships.
	Use concrete, pictorial, and representations of numerical situations.
	Represent and record patterns and relationships in a variety of ways including tables, charts and pictures.
	Writing rules for a pattern

graphing information of

importance to children (spelling, plant growth, etc).

Use pictorial and geometrical patterns.
	Find patterns with dot figures, such as square and triangular numbers.

Find a pattern and continue a number sequence.


3. Patterns enable students to describe and understand the physical world and to make informed predictions.

	
	Identify the sequence for the days of the week, months of the year, and the four seasons.
	Patterns in a number grid.

Patterns in a calendar.
	Use patterns to explain real world math applications.
(Temperature, weather, dates, etc.).
	Patterns in data displays.
	Determine how a pattern is created and extend that pattern, i.e. Triangular (or square) numbers given 1, 3, 6, 10 – what are the next 6 numbers?


4. Recognizing and classifying families of patterns enables students to understand and use their mathematical properties.

	
	Identify patterns of odd and even numbers.
	Repeating and growing patterns.

Symmetrical patterns identify odd and even.
	Extend basic fact families to multiple place values-

(9,7, 16) to (90, 70, 160)
	Explore different types and uses of patterns.
	Find and continue geometric patterns.




Strand I.  Patterns, Relationships, and Functions

Content Standard 1: 
Students recognize similarities and generalize patterns, use patterns to create models and make predictions, describe the nature of patterns and relationships, and construct representations of mathematical relationships. (Patterns) 

	K
	1
	2
	3
	4
	5


5. Pattern recognition and analysis provide an important key to solving problems and learning new mathematics.

	Recognize, create, describe, and extend simple geometric patterns.
	Use numerical patterns of counting by 1’s and 2’s to read thermometer scales (degrees F and C).

Use numerical patterns of counting by 5’s and 10’s to count nickels and dimes.

Use numerical patterns of counting by 5’s to tell time to the 5-minute interval.

Use pattern blocks to explore new content of 3-D prisms, pyramids, and other shapes.
	Use the constant function on the calculator.

Use numerical patterns in money and time.
	
	Generate equations through pattern work.

Show functional relationships such as:

-follow rules to complete table

-graphing ordered pairs

-applying formulas
	Function machine-use a rule/find a rule.

Show functional relationships such as:

-follow rules to complete table

-graphing ordered pairs

-applying formulas


Strand I. Patterns, Relationships and Functions

Content Standard 2:
Students describe the relationships among variables, predict what will happen to one variable as another variable is changed, analyze natural variation and sources of variability, and compare patterns of change. (Variability and Change)

	K
	1
	2
	3
	4
	5


1. Studying change and variability in physical and abstract contexts is an important objective of mathematics.

	
	Recognize how people, relationships and situations change over time. 
	Can recognize changes in facts, people, time and temperature.
	Will recognize CAUSE and EFFECT.
	Discussing why there are variations in different situations; results from flipping coins and rolling dice.

Searching for, exploring changes, and variability.
	Relationship between volume of prisms and pyramids and the volume of cylinders and cones.


2. Variability becomes understandable when students recognize patterns of change and natural variation.

	
	Identify and describe predictable changes in a variety of settings, but will understand how variability can effect the outcome.
	Identify change

Cause/effect
	Will recognize that change is predictable.
	Identify, analyze, describe change.
	Formulas for the area of polygons and volumes of prisms, cylinders, spheres.


3. Changes are frequently interdependent; understanding patterns of change in one variable can help students predict changes in another.

	
	Describe how one variable changes in relation to another.  
	Use games,  tables and graphs to analyze patterns.  


	Explore change, and realize that changes are frequently interdependent.
	Use words, tables, and graphs to describe and analyze patterns and functions.
	Determine the effect of enlargement/reduction of perimeter/ area.


4. Variability is represented in a variety of symbolic forms.

	
	Can represent change in variability. 
	Use tables, charts to represent change and variability.
	Use tables, charts, open sentences and hands-on models to represent change and variability.  
	Find the solution of open sentences by replacing the variable with a number that will make the sentence true.

Create and solve open sentences.
	Rate relationships with tables and values, formulas, and line graphs.


5. Functions and relationships are used to model patterns of variability arising from physical and mathematical contexts.

	
	Can describe patterns of change.
	Can describe patterns of change.
	Can describe/analyze and demonstrate a given pattern of change.
	Investigate how a change in one variable relates to a change in a second variable.

Identify and describe situations with constant or varying rates of change and compare them.
	Function machine-use a rule/find a rule.


6. Understanding variability and change is a basis for making sense of the world and of mathematical ideas.

	
	Use their knowledge of variability and change to make predictions and solve problems.

Use appropriate symbolic representation of mathematical situations.
	Use knowledge of variability and change to make predictions and solve problems.
	Use knowledge of variability and change to make and explain predictions and solve problems.
	Represent mathematical relationships using:

-counters

-number lines

-tables and graphs
	Read, write, and evaluate expressions and equations.


Strand II. Geometry and Measurement

Content Standard 1: 
Students develop spatial sense, use shape as an analytic and descriptive tool, identify characteristics and define shapes, identify properties and describe relationships among shapes. (Shape and Shape Relationships)

	K
	1
	2
	3
	4
	5


1. Spatial sense relies on the ability to recognize and describe shape.
	Recognize and name 2-D shapes: circle, square, triangle, rectangle, and oval.

Relate familiar 3-D objects to their geometric name, eg. ball/ sphere, box/ cube, soup can/ cylinder, ice cream cone/ cone, refrigerator/ rectangular prism..


	Differentiate between a line and line segment.

Identify 2-D shapes:  triangle, square, rectangle, circle, oval, pentagon, hexagon, octagon, rhombus, and trapezoid.

Identify 3-D solids: sphere, cone, cylinder, prisms, pyramids, and cube.
	Recognize, name, describe and compare (3D) prisms, pyramids, cylinders, spheres, cones, and semi-circles.
Recognize and name (2D) triangles, squares, rectangles, parallelograms, rhombuses, trapezoids, pentagons, hexagons, heptagons and octagons.

Define and name points and lines segments.
	Identify, describe, compare, and classify 2D shapes. For example parallelogram, trapezoid, circle, rectangle, square, and rhombus based on their component parts (angles, sides, vertices, line segment), number of sides, and vertices.
Identify, describe, build, and classify familiar 3D solids eg. Cube, rectangular prism, sphere, pyramid, cone based on their component parts (faces, surfaces, bases, edges, vertices).

Sort and classify by attributes everyday objects and physical materials (i.e., geometric shapes, closed polygons, triangles, quadrilaterals, pentagons, hexagons, cubes, rectangular solids).


	Identify 2D shapes and develop appropriate vocabulary including isosceles, equilateral, and right triangles and use their properties to solve problems. 

Identify 3D shapes and develop appropriate vocabulary including faces, edges and vertices, cubes, rectangular prisms, and pyramids.  Describe the shape of their faces.


	Associate an angle with a certain amount of turning; know that angles are measured in degrees; understand that 90 , 180 , 270 , 360 , are associated, respectively, with ¼, ½, and ¾ and full turns.


Strand II. Geometry and Measurement

Content Standard 1: 
Students develop spatial sense, use shape as an analytic and descriptive tool, identify characteristics and define shapes, identify properties and describe relationships among shapes. (Shape and Shape Relationships)

	K
	1
	2
	3
	4
	5


2. Recognizing attributes and characteristics of shapes is a prerequisite for understanding.
	
	
	
	
	
	

	Identify the colors: red, yellow, blue, orange, green, purple, brown, black, white, gray and pink.

Describe the attributes of the shapes: circle, square, triangle, rectangle and oval.

Identify, sort, and classify objects by attribute and identify objects that do not belong in a particular group.
	Identify the number of sides of 2-D polygons:  triangle, square, rectangle, pentagon, hexagon, and octagon.

Name the characteristics of a regular polygon (2-D, straight sides, closed).

Name the parts of a polygon (side, vertex, angle). 
	Similarities and differences between 3D and 2D shapes.

Characteristics of polygons (sides, angles, vertices)
	Will demonstrate knowledge of sides, angles, and vertices.

Identify and explore the characteristics of:

 -symmetry

  -congruency

  -open and closed figures

  -positional relationships 

    (above, below, beside, 

    horizontal, vertical,

    perpendicular, parallel)

  -lines, points, segments and

    rays (used to form squares,

    rectangles, triangles)

  -angles (right >, right, <right)

  -transformations (slide, flip,

    turn)
	Use appropriate vocabulary to identify the properties of specific shapes.

Identify and explore the characteristics of:

-symmetry

-congruency

-open and closed figures

-positional relationships (i.e., above, below, beside, horizontal, vertical, perpendicular and parallel)

-lines, points, segments and rays (used to form squares, rectangles, triangles)

-angles (right, obtuse, acute)

-transformations (slides, flips, turns)
	Properties of regular polygons, parallel lines and perpendicular lines.

Names of geometric solids.

Properties of geometric solids:  edge, face, curved surface, flat, vertex, apex, base, height, regular.

Properties of equilateral, isosceles, and scalene triangles.

Properties of acute, obtuse, right, reflex, straight, vertical, and adjacent angles.


3. Comparing, sorting and classifying shapes leads to useful generalizations.
	Identify, compare, sort, and classify objects by attribute and identify objects that do not belong in a particular group. 
	Sort attribute blocks by shape, color, and size.

Describe common 2-D and 

3-D shapes. (e.g. small blue triangle, large silver can)
	Classify 3D shapes by the shape of their bases.

Classify quadrilaterals by similarities and differences.

Identify bases, faces, sides and angles of figures.
	Can compare, sort and classify two-dimensional and three-dimensional polygons.
	Explore congruence and similarity of prisms and pyramids.


	Compare prisms, pyramids, cylinders and cones.

Classify 2- and 3-dimensional shapes according to their properties and develop definitions of classes of shapes, such as triangles and pyramids.


4. Drawing and constructing shapes in two and three dimensions are important ways to represent the world.
	Draw the shapes:  circle, square, triangle, rectangle, and oval.
	Draw 2-D shapes:  circle, square, triangle, and rectangle.

Construct a 3-D shape: either a cube, prism, or pyramid.
	Construct shapes using a straightedge.
	Compose and decompose triangles and rectangles to form other 2D shapes eg. Form a rectangle using 2 congruent right triangles or decompose a parallelogram into a rectangle and two right triangles.
	Construct perpendicular, parallel, and intersecting lines.

	Use compass to construct a circle; radius, diameter, and circumference.

Copy a triangle: with compass; with protractor; with straightedge.

Construct congruent and similar figures.

Draw angles with half-circle and full-circle protractors.

Measure angles with protractor.


Strand II. Geometry and Measurement

Content Standard 1: 
Students develop spatial sense, use shape as an analytic and descriptive tool, identify characteristics and define shapes, identify properties and describe relationships among shapes. (Shape and Shape Relationships)
	K
	1
	2
	3
	4
	5


5. Understanding shapes requires recognition of what happens when shapes are combined, dissected or transformed.
	Explore geometric shapes.


	Explore results of combining, subdividing, and changing shapes.
	Explore symmetrical shapes using lines of symmetry.
	Construct shapes with geoboards and tangrams to create new shapes or create overlays or change shapes into other shapes.
	Investigate, predict and record the results of combining, sub-dividing and changing shapes (i.e., use pattern blocks to show 2 trapezoids=1 hexagon.)  
	Transformations, translations, rotations and reflections on a coordinate grid.

Tessellations with regular polygons, quadrangles, and a special polygon.

Know that angles on a straight line add up to 180 and angles surrounding a point add up to 360; justify informally by “surrounding” a point with angles.


6. Figures that are alike in size and/or shape and figures that have special relationships to each other lead to important generalizations.
	
	Identify congruent or similar shapes.
	Recognize congruent and similar shapes.
	Recognize parallel and perpendicular line segments and figures that have similarity and/or congruence.  
	Identify parallel and perpendicular line segments in the real world.


	Understand why the sum of the interior angles of a triangle is 180 and the sum of the interior angles of a quadrilateral is 360, and uses these properties to solve problems.


7. Shape, shape properties, and shape relationships help students to describe and make sense of the physical world and to solve problems.
	Relate familiar 3-D objects inside and outside the classroom to their geometric name, e.g. ball/sphere, box/cube, soup can/cylinder, ice cream cone/ cone, refrigerator/ rectangular prism.
	Apply 3-D shape names to the world around them (e.g., soup can is a cylinder; Earth is the shape of a sphere).
	Describe real world in geometric shapes.
	Describe the real world in geometric shapes.
	Demonstrate understanding of shapes and shape properties and apply this in solving real world problems.
	Volume and density ie sports balls.

Recognize geometric ideas and relationships and apply them to other disciplines and to problems that arise in the classroom or in everyday life.


Strand II. Geometry and Measurement 

Content Standard 2: 
Students identify locations of objects, identify location relative to other objects, and describe the effects of transformations (e.g., sliding, flipping, turning, enlarging, reducing) on an object. (Position)

	K
	1
	2
	3
	4
	5


1. Locating physical objects or points in space requires understanding of position.
	Locate and describe objects in terms of their position, including front, back, inside, outside, right, left, over, under, next to, and between.
	Locate and describe objects in terms of their position, including front, back, inside, outside, right, left, over, under, next to, between, above, below, behind, and in front of.
Name the number before and after any 3-digit number.
	Locate and describe objects in terms of position.
	Describe objects in the world as related to their position. 
	Given two objects students should use appropriate terminology to compare position & orientation.
	Make and use coordinate systems to specify locations and to describe paths. 

Describe location and movement using common language and geometric vocabulary.

Recognize the equivalence of 1 liter, 1,000 ml and 1000 cm3 and include conversions among liters, milliliters, and cubic centimeters.

Know the units of measure of volume: cubic centimeter, cubic centimeter, cubic meter, cubic inches, cubic feet, cubic yards, and use their abbreviations (cm3, m3, in3, ft3,yd3).

Compare the relative sizes of one cubic inch to one cubic foot, and one cubic centimeter to one cubic meter.


2. Concepts of direction, orientation, relative position and symmetry enable students to describe objects relative to their surroundings.
	Locate and describe objects in terms of their orientation, direction and relative position including up, down, front, back, left, and right.
	Identify lines of symmetry on vertical and horizontal axis using manipulatives.

Use and understand directional words (e.g., left, right, front, behind).
	Understand and use global directions (N, S, E, and W).
	Know the four directions (N, S, E, and W).
Recognize symmetrical objects and identify their lines of symmetry.
	Recognize symmetrical objects and identify their lines of symmetry.
	Explore line and rotational symmetry.


3. Certain actions can change the size, shape, position or orientation of an object.
	
	
	
	Identify the characteristics of given geometrical shapes in various positions as the result of flipping, sliding, turning, enlarging, and reducing.
	Given two objects under a transformation students will compare the size and shape of the original and its image.
	Describe geometric shape in terms of relationships with other shapes. The relationships include: relative size, position, orientation, congruence, similarity, and symmetry.


Strand II. Geometry and Measurement 

Content Standard 2: 
Students identify locations of objects, identify location relative to other objects, and describe the effects of transformations (e.g., sliding, flipping, turning, enlarging, reducing) on an object. (Position)

	K
	1
	2
	3
	4
	5


4. Locating all the points that satisfy a condition or the special points that satisfy two or more conditions is an important spatial ability.
	
	Students will make basic shapes with geoboards.
	Construct basic shapes on geoboard.
	Make given basic shapes with geoboards, string, straws, and connectors etc. that satisfy a given characteristic (a square has four equal sides).
	Define basic geometric shapes; such as point, line, hexagon, etc.
	Define basic geometric shapes, such as point, line, line segment, ray, etc.


5. Concepts of position, direction and orientation enable students to describe the physical world and to solve problems.
	
	Use concepts of position and direction to describe locations in their environment.

Introduce directional words - North, East, South, West
	Can use concepts of position and direction to describe and locate locations in their environment.
	Use concepts of position, direction and orientation to describe the physical world and to solve problems.  
	Describing situations that require direction, position, and orientation concepts.
	Use geometry as a means of describing the physical world.  Voc: parallel, perpendicular, bisect, intersect.


Strand II. Geometry and Measurement

Content Standard 3: 
Students compare attributes of two objects, or of one object with a standard (unit), and analyze situations to determine what measurement(s) should be made and to what level of precision. (Measurement)

	K
	1
	2
	3
	4
	5


1. A fundamental component of measurement and learning to measure is the comparison of an object or property to a unit of comparison.
	Know and use the common words for the parts of the day (morning, afternoon, evening, night) and relative time (yesterday, today, tomorrow, last week, next year).
Identify tools that measure time (clocks measure hours and minutes: calendars measure days, weeks, and months).

Identify daily landmark times to the nearest hour (lunchtime is 12 o’clock, bedtime is 8 o’clock).

Compare two or more objects by length, weight and capacity, e.g., which is shorter, longer, taller?

Compare length and weight of objects by comparing to reference objects, and use terms such as shorter, longer, taller, lighter, heavier.
	Use non-standard units (e.g. pencil lengths) to estimate, measure, and compare:

 -length

 -weight

 -volume

 -quantity

 -area

 -perimeter

Understand a need for standard units of measure.

Compare measured lengths using the words: shorter, shortest, longer, longest, taller, tallest.

Select and use standard tools for measurement: ruler, tape measure, yardstick, meter stick, thermometer, calendar, clock.
	Measure lengths in meters, centimeters, inches, feet, and yards approximating to the nearest whole unit and using abbreviations: cm, m, in, ft, yd.
Compare lengths; add and subtract lengths (no conversion of units.)

	Compare characteristics of given objects; develop, select and use standard tools and non-standard tools for measuring.
	Compare and order objects.

Select and use standard tools for measurement including both metric and customary units.
	Use standard and metric rulers, half-circle and whole-circle protractors.

Read a thermometer and a scale in both metric and traditional.


Strand II. Geometry and Measurement

Content Standard 3: 
Students compare attributes of two objects, or of one object with a standard (unit), and analyze situations to determine what measurement(s) should be made and to what level of precision. (Measurement)

	K
	1
	2
	3
	4
	5


2. Measurement requires that students identify the attribute to be measured and an appropriate unit.
	Explore tools for measuring:  ruler, tape measure, yardstick, meter stick, thermometer, calendar, clock, scale)

.
	Correspond appropriate unit of measure with what is being measured (i.e. Inches—length, minutes—time, F—C temperature and dollars and cents—money).

Tell time on a 12 hour clock face to the hour and half hour.

Identify the different denominations of coins and bills.

Match one coin or bill of one denomination to an equivalent set of coins/bills of other denominations (e.g. one quarter = 2 dimes and 1 nickel).

Add and subtract money in dollars only or in cents only.

Tell the amount of money they see/ have: using cents up to $1.00 and using dollars up to $100.00.

Use the symbols $ and c.
	Measure length, mass (weight), area, perimeter, time, temperature, and money using appropriate unit.

Using both am and pm, tell and write time from analog clocks in 5 minute intervals, and from digital clocks to the minute; include reading time 9:15 as the word nine-fifteen and 9:50 as nine-fifty. Interpret time both as minutes after the hour and minutes before the next hour, e.g., 8:50 as eight-fifty and ten to nine.  Show times by drawing hands on clock face.
Use the concept of duration of time, e.g. , determine what time it will be half an hour from 10:15.

Read and write amounts of money using decimal notations, e.g. $1.15.

Solve simple word problems involving length and money.


	Know and use common units of measurement in length, weight, and time.
Measure in mixed units within the same measurement system for length, weight and time, feet and  inches, meters and centimeters, kilograms and grams,  pounds and  ounces, liters and milliliters, hours and minutes, minutes and seconds, years and months.
Understand relationships between sizes of standard units, e.g. feet and inches, meters and centimeters.

Know benchmark temperatures such as freezing (32◦ F, 0◦C); boiling (212 F, 100 C); and compare temperatures to these, eg. Cooler, warmer.

Know the definition of area, perimeter and calculate the perimeter of a square and rectangle given whole number side lengths.
Give dollar values for coins/bills-

      -give change from $1.00

      -compare coin values

Add and subtract money in dollars and cents.
	Determine the perimeter, area and volume of shapes and solids by counting segments, square units, or cubic units using manipulatives.

Carry out simple unit conversions within a system of measurement (cm to meters, minutes to hours).

Develop understanding and use formulas to find the perimeter and area of rectangles. 

Develop understanding and use formulas to find volume and surface area of 3D shapes. 

Use map scales to measure distance between locations and make simple scale drawings using grid paper.

Select and apply appropriate standard units and tools to estimate and measure:

   *length-measure to the 

   nearest ½ inch, cm

   *volume-estimate volume

   units using milliliter, liter, 

   and cups

   *time-accurately reads time-

   uses elapsed time


	Choose appropriate measuring tools for size of the object and the use of measuring is considered, i.e. ordering carpeting, arranging furniture, etc.

Understand and know how to use the area formula of a triangle: A=1/2 bh  (where b is length of the base and h is the height), and represent using models and manipulatives.

Understand and know how to use the area formula for a parallelogram: A=bh, and represent using models and manipulatives.




3. Students develop a better understanding of the physical world if they regularly estimate before they measure and evaluate their estimates after they measure.

	
	Make a reasonable estimation and confirm actual measurement.
	Use non-standard units to estimate, measure and compare.
	Develop strategies for estimating measures and compare the estimates to the results of the measurement; decide if an estimate is “a good estimate.”
	Estimate measurements for various objects in the environments.
	Estimate, make and use standard and non-standard units of measurement to describe, compare, and/or contrast objects in real-world situations.


Strand II. Geometry and Measurement

Content Standard 3: 
Students compare attributes of two objects, or of one object with a standard (unit), and analyze situations to determine what measurement(s) should be made and to what level of precision. (Measurement)
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4. Measurement is incomplete unless students interpret the meaning and significance of their results.
	
	State why we need standard units of measure.

Select the appropriate measuring tool and state why it was appropriate in that situation.
	Choose appropriate unit of measurement based on size of object.
	Larger objects require larger units of measurement, smaller objects require smaller units of measurement.
	Carry out the following conversions for length, time, weight and volume using both metric and customary units. (Using numbers that involve only simple calculations.)
	Use the concept of rates and other derived and indirect measurements.  Explore ratio by the comparison of two numbers (i.e., ratio of girls to boys in class).


5. It is not always possible to measure a quantity directly; in such cases students must use other indirect means.
	
	
	
	Read and relate a “key” to the real world objects. 
	Explore scale drawings of real objects.
	Construct a scale model or drawing of real objects.


6. Measurement reflects the usefulness and practicality of mathematics and puts students in touch with the physical world.
	
	Give today's date in m/d/y.

Explore using measurement skills in everyday situations.

Solve one-step word problems using addition and subtraction, money and time, including how much more or less, without mixing units.  (e.g. $1.00 + $2.00 = $3.00)
	Use measurement skills in everyday situations.  (Ex: height, weight, time temperature.
	Solve applied problems involving money, length and time.
Solve contextual problems about perimeters of rectangles and areas of rectangular regions.
	Use measurement to describe real-world situations.
	Apply measurement skills to everyday situations (i.e., perimeter, area, volume and capacity, weight and mass, angle measurement, time and temperature).


Strand III. Data Analysis and Statistics

Content Standard 1: 
Students collect and explore data, organize data into a useful form, and develop skill in representing and reading data displayed in different formats. 


(Collection, Organization and Presentation of Data)

	K
	1
	2
	3
	4
	5


1. Data drive many facets of modern society; knowing what data to collect and when and how to obtain them is the starting point of quantitative literacy.
	
	Collect data by conducting a vote, survey, observation or experiment.

Record data using tally marks.

Collect and organize data to use in pictographs.  Read and interpret pictographs.
	Collect and interpret data and read graphs.
	Gather information that applies to a given problem.
	Collect and explore data through counting, measuring and conducting surveys and experiments.
	Design investigations to address a question and consider how data collection methods affect the nature of the data set.


2. Data are of little use until they are organized and presented in a meaningful format.
	
	Organize data using tables or graphs (bar or line) in a whole group.

Make pictographs of given data using both horizontal and vertical graphs.
	Construct and compare graphs.

Tally count and use tallies to make frequency distribution tables.
	Apply gathered information into graphs, tables, diagrams, pictures, charts, and tallies.
	Organize a set of data by constructing tables and bar graphs.
	Organize data: Number-line plot; stem-and-leaf plot.


3. Since different representations highlight different patterns in the data, students must make critical judgments.
	
	Compare different representations of the same data (e.g. data in chart form versus graph form).

Read a bar graph horizontally and vertically and can answer question regarding the data on it (i.e. the most of, least of, equal amounts, most common).

Understand variation of data and place the data in a range.
	Compare different representations of data.

Explain meaning of data.
	Present information and explain the meaning.

Students will analyze and solve problems using skills and strategies.
	Discuss and explain what the data represents.

Find:  mean, median, mode, maximum, minimum, and range.
	Find: mean, median, mode, maximum, minimum, and range of collected and organized data.


4. To solve problems, students frequently must decide what data are needed and plan how to obtain, organize and present them.
	
	Identify in a whole group the data that is needed to make a graph or chart.
	Can obtain and identify data needed to make a graph or chart. 
	Given a particular question or problem students will identify data and strategies to solve the problem.
	Solve problems using data presented in tables and bar graphs, e.g., compare data represented in two bar graphs; read bar graphs showing two data sets.
	Design investigations to address a question and consider how data collection methods affect the nature of the data set.


Strand III. Data Analysis and Statistics

Content Standard 2: 
Students examine data and describe characteristics of the distribution, relate data to the situation from which they arose, and use data to answer questions convincingly and persuasively. 


(Description and Interpretation)
	K
	1
	2
	3
	4
	5


1. The ability to read and interpret data has become a basic-literacy skill in today’s world.
	.
	Describe and explain their weather graph.

Make predictions based on data.
	Read and explain data collected by themselves and others.
	Read and explain data they have collected and organized themselves and progress to reading data from other sources.  
	Collect, organize, and display data.
	Collect, organize data (number-line plot; stem-and-leaf plot), and display data (bar graphs, line graphs, circle graphs). 


2. Patterns in data distributions help students to interpret the findings.
	
	Model construction of displays of data (e.g., graphs, tables, tallies).

Interpret data from displays.
	Find the median and mode.
	Read scales on the axis and identify the maximum, minimum, and range of values in a bar graph. 

Solve problems using information in bar graphs, including comparisons of bar graphs.
	Identify maximum, minimum, range, mode, median and mean.
	Describe the shape and important features of a set of a data and compare related data sets, with an emphasis on how the data are distributed.


3. Students learn to draw conclusions and to convince and persuade using data to justify their positions.
	
	
	
	Will explain student created data.
	Write a summary about the results of the survey.
	Make defensible inferences from a set of data and recognize misleading aspects of the graph.


4. Students should think critically about the data they encounter and exercise judgment in describing and interpreting data.
	
	Participate in collecting, organizing, and describing data.
	Organize, describe and interpret data.


	Will evaluate given data for accuracy and relevancy.
	Question and discuss the sources of the data and the method of gathering the data.
	Analyze sample size and evaluate conclusions.


5. Gathering and interpreting data are important strategies for analyzing and solving problems.
	
	Participate in collecting, organizing, and displaying data.
	Formulate questions and gather data to answer questions.
	Formulate questions and problems, and gather and interpret data to answer those questions.  
	Generate questions, collect and interpret data. 
	Survey project: choose sample, develop questions, and collect data to analyze.


Strand III. Data Analysis and Statistics

Content Standard 3: 
Students draw defensible inferences about unknown outcomes, make predictions, and identify the degree of confidence they have in their predictions.


(Inference and Prediction)

	K
	1
	2
	3
	4
	5


1. Making and testing hypotheses is an essential technique for gaining new knowledge.
	
	Make and test a hypothesis.
	Make and test a hypothesis.
	Will pose a real life question and solve it. 
	Use data to make conjectures, to generalize and to wonder.

Make predictions about outcomes and then compare predictions with results.
	Estimate chances.

Make predictions about outcomes and then compare predictions with results.


2. In order to test hypotheses, students must care-fully design their experimental techniques.
	
	
	
	Conduct surveys, samplings and experiments to solve problems and answer questions of interest to them.
	Design and conduct surveys, experiments and investigations using an investigative approach.
	Propose and justify conclusions and predictions that are based on data and design studies to further investigate the conclusions or predictions.


3. Critical judgment develops as students learn to formulate, communicate and evaluate arguments and conclusions based on data.
	
	
	
	Will support and justify data.
	Explain how they reach a decision, giving reasons based on their data.

Question each other about their conclusions.
	Analyze fairness of a game.




4. Patterns in known data give students confidence in making inferences about unknown situations.
	
	Make predictions based on data.
	Make predictions based on data.
	Make and explain predictions based on data.  
	Search for patterns in data so they can identify trends and make predictions.
	Make predictions using tables and values, formulas, and line graphs.




5. Students learn that inferences and predictions are powerful tools for answering questions and solving problems.
	
	
	Use inferencing and predicting in solving problems.
	Make predictions to answer questions and solve problems.
	Make inferences from a sample of data.

Make predictions to answer questions and solve problems.
	Predict the probability of outcomes of simple experiments and test the predictions.


Strand IV. Number Sense and Numeration

Content Standard 1: 
Students experience counting and measuring activities to develop intuitive sense about numbers, develop understanding about properties of numbers, understand the need for and existence of different sets of numbers, and investigate properties of special numbers. 


(Concepts and Properties of Numbers)

	K
	1
	2
	3
	4
	5


1. An intuitive quantitative sense develops from students’ investigations of numbers and their properties.  
	Count from 0 to 110.

Count backwards from 30 to 0.

Count objects from 0 to 30 (one-to-one association).

Identify the numerals from 0 to 30 in random order.

Read and write numerals from 0 to 30 in sequence.

Count to 30 by 2’s, 5’s, and 10’s.

Count and recognize objects in sets up to 30.
	Count by 1’s, 5’s, 10’s to at least 200.

Count by 2’s to 110.

Count to 500 by 10’s and 100’s.

Count backwards by 1’s or 10’s from any number less than or equal to 100.

Read and write any 2 or 3-digit number.

Understands the digits 0-9 are used to make numeric representations.

Match numbers up to 110 to the same number of objects.

Identify one more and one less and 10 more and 10 less for any number up to 100.


	Read, write, and compare up to 4-digit numbers.

Compare fractions (1/8, 1/6, 1/5, 1/4, 1/3, 1/2).

Count forward and backward by 2,5,10 from any number less than a thousand.

Count by 3’s and 4’s starting with 0.


	Develop an understanding of whole numbers, and read, write and count using whole numbers to the place value of the hundred thousands.

Investigate basic concepts of fractions and decimals. 

Use terms numerator and denominator.

Understand the meaning of $0.50 and $0.25 related to money, eg. $1.00 shared by 2 people means $1.00 ÷ 2 = ½ dollar = $0.50
	Read, write, and understand numerals from thousandths to millions.  Compare and order quantities they represent.
Read and interpret decimals up to two decimal places; relate to money and place value decomposition.
Write tenths and hundredths in decimal and fraction forms, and know the decimal equivalents for halves and fourths.

	Read, write, and compare numbers in millions, billions, and trillions. 


2. A solid understanding of the numeration system is essential for later success with calculations.  
	Understand the numbers 1 to 30 as having one, two, or three groups of ten and some ones. Also count by tens with objects in ten-groups, to 110.
	Identify the place value in a 3-digit number.

Compose and decompose numbers to 30, including bundles of tens and ones. 
	Use the number grid/line for identification of place value and find the distance between numbers, e.g. , How far is 79 from 26?
Write numbers up to 1000 using place value.

Write numbers up to 1000 in expanded form using numbers and words.


	Investigate and develop an understanding of the base-10 place-value system.  


	Understand the place-value structure of the base-ten number system.

Compare equivalent and non-equivalent numbers (<, >, =, ≠).


	Be able to know place value of whole numbers and decimals and understand its pattern.

Develop fluency with basic number combinations for multiplication and division and use these combinations to mentally compute related problems, such as 30 * 50.


Strand IV. Number Sense and Numeration

Content Standard 1: 
Students experience counting and measuring activities to develop intuitive sense about numbers, develop understanding about properties of numbers, understand the need for and existence of different sets of numbers, and investigate properties of special numbers. 


(Concepts and Properties of Numbers)

	K
	1
	2
	3
	4
	5


3. Important properties provide students with deeper insight into numbers and their uses.
	
	Knows when adding zero to any number, the sum is that number.

Knows when adding one to any number gives the next higher number.

Use numbers to show position in a sequence (1st, 2nd, 3rd…).

Identify ordinal positions to 10th position.

Knows when subtracting 0 from any number is that number. 

Use strategies such as turn-around and doubles to learn basic addition facts.

Understand that a number to the right of another number on the number line is bigger and the number to the left is smaller.
	Use strategies to learn the basic facts (turn- around, counting on, doubles)
Compose and decompose numbers up to 3 digits, e.g., 123 + 234; 128 + 249; 562 – 181; 562 – 348.
	Students will apply the special properties of whole numbers to simplify computation. 
	Use the commutative property (1+2=2+1).

Use the associative property (1+2)+3=1+(2+3).

Use the zero property (i.e., 0+3=3, 17+0=17, 8x0=0, 0x72=0).

Use the property of 1(i.e., 5x1=5, 12x1=12, 38x1=38).


	Identify even/odd, prime/composite, and square numbers.

Compare order positive and negative numbers.


4. Numeration systems become most useful as students use them to model and describe problems.
	Describe and make drawings to represent situations/ number stories involving putting together and taking apart for totals up to 10: use finger and object counting.
	Draw and write an addition or subtraction equation to represent a story problem.
	Develop number models for story problems.
	 The students will use the correct algorithm to solve the problems
	Extend what the students know about number systems into real-world situations.
	Use basic number facts along with relationships between addition, subtraction, mult., and division to obtain more numerical information.


Strand IV. Number Sense and Numeration

Content Standard 2: 
Students recognize that numbers are used in different ways such as counting, measuring, ordering, and estimating, understand and produce multiple representations of a number, and translate among equivalent representations. (Representation and Uses of Numbers)
	K
	1
	2
	3
	4
	5


1. Students recognize and understand numbers that they encounter in varied formats.
	
	Relate a set of objects to its’ numeric symbol or visa versa.

Arrange small sets of numbers in increasing or decreasing order.

Recognize and shade a representation for the fractions: 1/8, 1/6, 1/4, 1/3,1/2.

	Use Base-10 blocks to represent whole numbers.

Recognize, name, and write commonly used unit fractions with denominators 12 or less; model ½,1/3,  and ¼ by folding strips.
Recognize, name, and write commonly used fractions; ½,1/3,2/3,1/4,2/4, and ¾.

Place 0 and halves, e.g., ½, 

1 1/2, 2 1/2, on the number line; relate to a ruler.

Recognize that fractions such as 2/2 and 3/3 and 4/4 are equal to the whole (one).
	Represent whole numbers to the hundred thousands.

Three place decimal value, and 1/2,1/3,1/4, 1/6, 1/8   using concrete, pictorial and symbolic representations.
	Understand fractions as parts of a set of objects.
Understand the relationships among halves, fourths, and eighths and among thirds, sixths, and twelfths.
Locate and compare fractions on the number line, including improper fractions and mixed numbers with denominations of 12 or less.
Know that fractions of the form m/n, where m is greater than  n, are greater than 1 and are called improper fractions; locate improper fractions; locate improper fractions on the number line; express as mixed numbers.

Write improper fractions as mixed numbers, and understand that a mixed number represents the number of ‘wholes’ and the part of a whole remaining, e.g. 5/4= 1+1/4 = 1 ¼.
	Develop understanding of fractions as parts of unit wholes, as parts of a collection, as locations on number lines, and as divisions of whole numbers


2. Numeracy requires that students recognize when numbers are equivalent even though they may be represented in different formats.
	Understand the number 1 to 30 as having one, or two, or three groups of tens and some ones.  Also count by tens with objects in ten-groups to 100.
Compose and decompose numbers  from 2 to 10, e.g. 5=4+1=2+3, with attention to the additive structure of numbers, e.g. 6 is 1 more than 5, 7 is one more than 6.
	Recognize different representations for numbers <20 and explain why they are the same.

List number facts for 2 through 10 (e.g. facts for 5: 1+4=5, 3+2=5, 2+3=5, 4+1=5, 5+0=5).

Read whole number words to 10.
	Can recognize equivalent names for given numbers. e.g.
Break 100 into parts, 
100 = 99 +1; 100 = 98 + 2.

 
	Students will recognize equivalent multiple representations of given numbers-

One = 1, 2/4 = 1/2
	Explain why equivalent fractions are equal, using models such as fraction strips or the number line, for fractions with denominators of 12 or less, or equal to 100.
Write tenths and hundredths in decimal and fraction forms, and know the decimal equivalents for halves and fourths.
	Identify equivalent names for numbers.

Recognize and generate equivalent forms of commonly used fractions, decimals, and percents.


Strand IV. Number Sense and Numeration

Content Standard 2: 
Students recognize that numbers are used in different ways such as counting, measuring, ordering, and estimating, understand and produce multiple representations of a number, and translate among equivalent representations. (Representation and Uses of Numbers)
	K
	1
	2
	3
	4
	5


3. Numbers are used for varied purposes, and it is important to differentiate among their uses.
	Count whole numbers and recognize how many objects are in sets to 30.
Read and write numbers to 30 and connect them to the quantities they represent.

Count orally to 110 by ones.  Count to 30 by 2’s, 5’s, and 10’s using grouped objects as needed.
	Realizes numbers are used in all aspects of life (i.e. cost of groceries, height, weight, telephone numbers, addresses, time, etc.)

Add and subtract money in dollars only or cents only.
	Recognize numbers used in a variety of ways.
	Students will recognize the variety of ways numbers are used-

(price tags, time, recipes, schedules, and calendars)
	Exploring numbers through familiar applications in the real-world.
	Ordering fractions (with like and unlike denominators) and decimals from least to greatest.


4. Estimation is one of the most important skills for students to develop and use on a regular basis.
	Explore estimation by guessing how many objects in a container.
	Recognize an estimation depends on the size of the objects or shape of the container.

Apply estimation strategies throughout the problem-solving process.
	Demonstrate rounding off in number facts and money.

Estimate the sum of 2 numbers with 3 digits that do not require regrouping.
	Develop and demonstrate estimation skills, i.e.,   measuring, basic facts, rounding off, time and money.
	Know when approximation is appropriate and use it to check the reasonableness of answers; be familiar with common place-value errors in calculations.

Round to nearest 10, 100, and 1000.
	Rounding off and estimating with 1-2 digit multiplication.


5. Knowing what numbers to use and how to represent them is key to students’ abilities to solve problems.
	
	Express mathematical ideas using numbers and symbols.

Read whole number words to ten. 

Understand and use the terms:

 -addition

 -subtraction

 -equal

 -sum

(>, <, =)
	Locate numbers and select process used to solve a story problem.
	Select numbers and process used to solve a given problem (story problems).
	Identify and use relationships between operations, such as division as the inverse of multiplication to solve problems.
	Select appropriate representation for numbers, including integers and rational numbers, in order to simplify and solve problems.


Strand IV. Number Sense and Numeration

Content Standard 3: 
Students investigate relationships such as equality, inequality, inverses, factors and multiples, and represent and compare very large and very small numbers. 


(Number Relationships)

	K
	1
	2
	3
	4
	5


1. Relationships of equality and inequality are among the most fundamental in mathematics.  
	Use one-to one correspondence to compare and order sets of objects to 30 using such phrases as “same number’, “more than”, or “less than”; use counting and matching.
Compare and order number to 30 using phrases such as “more than” or “less than”.
	Compare and order numbers using “equal”, “less than”, or “greater than.”

(>, <, =) to 110.
When using a number line, know that a number to the left of a number is smaller and a number to the right is larger.

Compare the difference of objects in two groups.
	Compare and order numbers up to 4 digits.

Use <,  >, =
	Can use <, >, = to compare two, three, and four-digit numbers.
	Compare fractional parts of regions where the regions are of different sizes and shapes.

Compare equivalent and non-equivalent sets (>, <, =).
	Compare and order positive and negative numbers.

Compare fractions with 0, one-half, and one in relation to another fraction.

Compare and order fractions (like and unlike denominations.) 

Understand the relative magnitude of ones, tenths, and hundredths and the relationship of each place value to the place to its right, e.g., 1 is to 10 tenths, one tenths is to 10 hundredths.


2. Students learn the importance of making comparisons between numbers, especially as ratios and rates.
	List number facts (partners inside of numbers) for 2 through 10; e.g. 8=7+1=6+2=5+3=4+4; 10=8+2=2+8.
	Understands fractions are equal parts of a whole.
	
	Can demonstrate knowledge of parts to whole (fractions).
	Develop understanding of fractions as parts of unit wholes, as parts of a collection, as locations on number lines, and as divisions of whole numbers.
	Develop understanding of ratios: meaning, notation, and equivalent forms Pi (π).

Ratio as a comparison.

Understand percentages as parts out of 100, use % notation, and express a part of a whole as a percentage.




Strand IV. Number Sense and Numeration

Content Standard 3: 
Students investigate relationships such as equality, inequality, inverses, factors and multiples, and represent and compare very large and very small numbers. 


(Number Relationships)

3. By classifying numbers according to their properties and identifying important numerical relationships, students develop a deeper understanding of numbers.
	
	Classify numbers as even or odd.

Write and recite even and odd numbers.
	Recognize any number as even or odd.

Identify multiples of 2, 5 and 10 up to 100.


Understand that multiplication is like counting objects in sets of equal groups.

Example: 3 x 5 = 15 means adding 3 sets with 5 objects in each set or 5 + 5 + 5 =15.

Represent multiplication using area and array models

eg.:  xxx   stands for 2 x 3 = 6

        xxx

Understand the relationship between multiplication and division eg. 2 x 3 = 6 can be   6 ÷ 2 = 3.

Solve and explain multiplication and division problems using objects, pictures, and/or numbers.

Develop strategies for fluently multiplying numbers up to 5 x 5.
	Investigate properties of numbers as well as numerical relationships such as:

   -doubles

   -odd and even numbers

   -square numbers (i.e.:2 x2=

   5 x 5=

Solve equations with missing addends, subtrahends, multiplicands, divisors, and dividends.

Represent mathematical relationships:

   -number line

   -counters

   -tables and graphs

Explore functional relationships by:

   -following rules to complete 

    tables (i.e., adding 2 each 

    time and continuing the 

    pattern

  -graphing ordered pairs
	Find all factors of a whole number up to 50, and list factor pairs.
List the first ten multiples of a given one-digit whole number; determine if a whole number is a multiple of a given one-digit whole number, and if a one-digit number is a factor of a given whole number.

Solve problems about factors and multiples, e.g., since 100=4x25, and 200=2x100, then 200=2x4x25=8x25.
	Apply and compare equivalent numbers, in various forms (fractions, decimals, percents, ratios, and proportion).

Develop and apply number theory concepts, i.e., primes, factors, and multiples.


4. Numbers that are related exponentially exhibit important relationships that students will encounter in a variety of applications.
	
	
	
	
	
	Use exponential notations and scientific notations.


5. Students can invoke important number relationships to help them understand and solve problems.
	
	Use understanding of number relationships to solve problems involving real-world applications.
	Identify and write number models for story problems.
	Given word problems can demonstrate use of correct operations.
	Solving problems that involve real-world applications where understanding of number relationships is demonstrated.
	Use numbers to compare quantities and describe relationships between quantities. Ex: favorite foods


Strand V. Numerical and Algebraic Operations and Analytical Thinking

Content Standard 1: 
Students understand and use various types of operations (e.g., addition, subtraction, multiplication, division) to solve problems. 


(Operations and their Properties)

	K
	1
	2
	3
	4
	5


1. Understanding the basic computational operations is essential for competence in mathematics, but there is no one way to perform a calculation.
	Describe and make drawings to represent situations/number stories involving putting together and taking apart for totals up to 10; use finger and object counting.
Record mathematical thinking by writing simple addition and subtraction sentences e.g., 7+2=9, 10-8=2.
	Use dominoes or other manipulatives to record addition and subtraction problems.

Identify and write addition and subtraction models for story problems of numbers less than 20.
	Identify fact families for addition and subtraction.


	Multiplication and division facts through 10 including finding how many groups, how many in a group.

Use multiplication and division fact families to understand the inverse relationship of these two operations.

Add and subtract up to 4 digit numbers with and without regrouping.

Represent mathematical relationships by using symbols (i.e., ​   + 5 = 12, 7 - 2 = n)
Estimate the sum and difference of 4 digit numbers and judge reasonableness of estimates.


	Model operations with concrete objects, connecting the manipulative model to a symbolic/recorded action.

Multiply two digit by two digit numbers.

Division by one digit.

Relate their models to standard expressions and algorithms,
	Multiply a multi-digit number by a 2-digit number; recognize and be able to explain common computational errors such as not accounting for place value.

Divide fluently up to a 4-digit number by a 2-digit number.


2. Methods of computation include proficiency with mental calculation, paper and pencil, and calculators; students must know which method is most appropriate for a given task.
	
	Choose and apply the appropriate method of computation for a given task (i.e. estimation, paper-and-pencil, mental math, or calculator).
	Can choose and apply the method most appropriate for given task.  (Ex:  add 1 digit numbers or 2 digit numbers.)
	Can compute given algorithms mentally, on paper, and with the use of calculators.

Can explain why a method is chosen to fit the problem.
	Know which operation to perform in a given situation.

Explain their reasoning for the selection of method. 


	Select and use appropriate methods and tools for computing with whole numbers, i.e., mental computation, estimation, calculators and paper/pencil. 


3. Understanding the operations requires that students also understand the properties of those operations and how to apply them.
	
	Apply the commutative property for addition (i.e. 2+3=3+2)

Add and subtract 0 and 1 from any 2-digit number.

Understand that subtraction is connected to addition (e.g. 3+5=8 and 8-3=5).

Identify the 2 addition and 2 subtraction equations for a fact family with sums up to 10.
	Explore properties of operations through Fact Families.
	Given various word problems, can demonstrate correct operation needed. 
	Explore properties of operations (e.g., commutative and associative properties) and give examples of how they use those properties.


	Explore properties of operations (e.g., commutative, associative and distributive properties) and give examples of how they use those properties.


Strand V. Numerical and Algebraic Operations and Analytical Thinking

Content Standard 1: 
Students understand and use various types of operations (e.g., addition, subtraction, multiplication, division) to solve problems. 


(Operations and their Properties)

	K
	1
	2
	3
	4
	5


4. The ultimate reason for mastering the computational operations and their algorithms is to solve problems.
	
	Recite and compute addition facts to sums of 20.

Recite and compute subtraction facts from 20.

Use strategies to solve addition and subtraction facts to 20 (e.g. counting on and back, doubles, doubles plus 1).
Add three one-digit numbers.
	Apply operations in problem solving.  Add/subtract fluently two numbers with up to two digits each.

	Can solve a variety of given problems with accuracy.
	Solve number problems using various operations.
	Master facts for the four basic operations for probable solutions. 


Strand V. Numerical and Algebraic Operations and Analytical Thinking

Content Standard 2: 
Students analyze problems to determine an appropriate process for solution, and use algebraic notations to model or represent problems.

 
(Algebraic and Analytic Thinking)

	K
	1
	2
	3
	4
	5


1. Students develop both symbol sense and number sense as they learn to read, write and speak the language of mathematics.
	Describe and make drawings to represent situations/ number stories involving putting together and taking apart for totals up to 10; use finger and object counting.
	Find the missing number for addition and subtraction facts.

Knows the meaning of the symbols +,-, =, <,>.
	Demonstrate knowledge and understanding of the symbols +, -, =, <, > by using the correct symbol in math problems.       
	Demonstrate the ability to use symbols and numbers to solve open math problems.

Solve equations with missing addends.
	Introduce the vocabulary of open sentences.

Solve open sentences.

Read, write, and use expressions (2 + 3, 7 x 8,       8 + 2) and equations (7 x n = 56, 8 + b = 4, 2 + y = 5).
	Use variable to express relationships between numbers.


2. Mathematical representations, which may be numerical, literal, symbolic, graphical, pictorial or physical, enable students to visualize and understand problems.
	
	Construct tables of input and output like:

 “What’s My Rule?”(2,4,6, 8 . . . Rule is +2)
	Use a variety of ways to represent a problem (manipulatives, pictures, charts)
	Demonstrate the ability to use manipulatives to show pictorial representations of problems.
	Use function models, rules, tables and coordinate grids.

Create pictorial representations of problems.
	Represent the idea of a variable as an unknown quantity using a letter or a symbol.


3. Solving mathematical problems involves a process as well as a product; the context of the problem determines the nature of the solution.
	
	Explore use of boxes to represent numbers in equations.

Calculate mentally sums and differences involving a two-digit number and a one-digit number without regrouping; a two-digit number and a multiple of 10.

Explore missing addends.
	Solve problems using missing number

   10 = 5 + 
	Solving numerical sentences given a known and an unknown for addition, subtraction, multiplication, division.

18 =   + 9.

Use mathematical vocabulary for all four operations (factor, product, etc.)


	Find the solution of open sentences by replacing the variable with a number that will make the sentence true, i.e., 5 * a = 25.
	Apply formulas to find solutions.


4. Students learn analytic thinking most effectively when it is studied in the context of problems and applications.
	
	Discover multiple ways to get a particular sum.


	Use more than one way to solve a problem.
	Create equations to solve real life math problems.

Recognize situations that can be solved using all four basic operations. 
	Use work backwards strategy to solve number sentences using +, -, x, /.

Find the variables.

Write equations to solve problems.
	Analyze problems modeled by linear functions, determine strategies for solving the problems and evaluate the adequacy of the solutions in context of the problems.


Strand V. Numerical and Algebraic Operations and Analytical Thinking

Content Standard 2: 
Students analyze problems to determine an appropriate process for solution, and use algebraic notations to model or represent problems.

 
(Algebraic and Analytic Thinking)

	K
	1
	2
	3
	4
	5


5. Students employ algebraic and analytic thinking and the power of technology to explore problems that reveal the many ways that mathematics is used in a wide variety of contemporary 


applications.
	
	Selects and uses appropriate technology to enhance mathematical understanding.

Appropriate technology may include, but is not limited to, paper and pencil, calculator, and computer.
	Use calculator (memory, constant function)
	
	Generate formulas through pattern work.
	Use a scientific calculator:

 -square key and square root key

 -fractions and decimals

 -powers key

 -scientific notation key for 

  fractions (UNIT), (/), (SIMP),

  and (Ab/c)


Strand VI. Probability and Discrete Mathematics

Content Standard 1: 
Students develop an understanding of the notion of certainty and of probability as a measure of the degree of likelihood that can be assigned to a given event based on the knowledge available, and make critical judgments about claims that are made in probabilistic situations. 


(Probability)

	K
	1
	2
	3
	4
	5


1. Students develop an understanding of the concepts of chance and uncertainty.
	
	Use simple devices such as coins, spinners or dice in activities to show chance. 
	Through the use of coins and dice in activities, the concept of chance is explored.  
	Introduce basic probability as it applies to the real world.
	Find the chances an event will occur.

Basic concepts and vocabulary for chance events. (Probability)


	Describe events as likely or unlikely and give qualitative and quantitative descriptions of the degree of likelihood.


2. Students express the likelihood of chance events in terms of probabilities.
	
	Describe events using language of probability such as: more/less likely, equally/not equally likely, certain/uncertain, possible/probable.

Describe a simple probability using fractions. 
	Demonstrate and record simple probability through predictions and experimentation.
	Apply the language of math to real life situations of probability.
	Predict the results of a chance experiment.
	Probabilities expressed as fractions and percents.


3. Through experiments students learn that some outcomes are affected by prior events, while others are independent.
	
	Explore that outcomes are affected by prior events through experimentation.
	Understand outcomes are affected by prior events.
	Through experiments demonstrate that outcomes are affected by prior events.
	Develop strategies for recording outcomes of events—such as pictures and tree diagrams.
	Determine why some outcomes are more likely than others.

Estimate the likelihood of future events on a scale (probability meter).

Probability using two-dice sums and products.


4. Students also learn to examine outcomes and search for explanations, and they realize the difference between probabilities determined from observations and probabilities derived 


mathematically.
	.
	Tally outcomes for rolling two dice and finding the sum and as a class discuss the outcomes.
	Explore and discuss chance events.
	Explain “why” outcomes are affected by prior events.
	Perform a chance experiment to verify the prediction.

Analyze a game of chance.
	Explore chance events:  certain, likely, 50-50, unlikely, or impossible.

Explore theoretical probability.


5. Making predictions and decisions in the face of uncertainty are essential skills for coping with the modern world.
	
	Demonstrate and record simply probability through predictions and experimentation.
	Collect data, make predictions based on data.
	Conduct an experiment to demonstrate probability outcomes.
	Take samples and use the samples to make predictions.
	Analyze sample size and good conclusions.

Determine the probability of an event.


Strand VI. Probability and Discrete Mathematics

Content Standard 2: 
Students investigate practical situations such as scheduling, routing, sequencing, networking, organizing and classifying, and analyze ideas like recurrence relations, induction, iteration, and algorithm design. 


(Discrete Mathematics)

	K
	1
	2
	3
	4
	5


1. Problems involving counting and arranging finite collections of objects occur in many applications.
	
	Explore a variety of problems, which involve counting and arranging objects.

Use ordinal numbers to identify position in sequence.
	Use of ordinal numbers.
	Group and count objects based on given characteristics.
	Finding the number of arrangements possible with “n” items.
	Use number models to represent rectangular arrays:  x rows by y columns represented by x times y.


2. Concepts of sets and set relationships give students useful tools for representing problems.
	Identify, sort, and classify objects by attribute and identify objects that do not belong in a particular group.
	Sort and classify objects by their attributes.

Understand diagrams (arrows, Venn diagrams) to represent relationships.
	Can sort and classify objects.

 Use Venn diagrams to show relationships.
	Classify and group objects based on more than one attribute.
	Sorting and classifying items and/or numbers.
	Identify specific attributes for sorting and classifying things.

Use sets and set relationships to explore and solve simple algebraic and geometric problems.


3. Many important practical applications involve networks.
	
	Trace a figure without lifting your pencil or finger.
	Using common geometric shapes, trace the path around the edges.
	Explore situations in which they model and trace paths using figures consisting of vertices connected by edges.
	Develop maps using routes, paths and directional coordinates.
	Solve problems involving networks; for example, planning delivery routes or counting paths between points.


4. Many important practical applications are modeled by recurrence relations.
	
	Explore pattern activities, which repeat a procedure to develop a sequence.
	Explore multiple solutions for real-life problems.
	Demonstrate understanding of sequencing and patterns.
	Explore pattern activities which involve trying to describe what comes next by looking at previous steps.
	Explore patterns in repeating polygons and their perimeters.


5. Mathematical applications frequently require students to develop their own procedures for solving problems.
	
	State sequence of events to complete a non-numerical or numerical task.

Reassemble a story, nursery rhyme or cartoon, which is cut apart.
	Explore and develop their own algorithms to solve numerical problems.
	Given a problem to solve will create an algorithm to match the problem.
	Develop their own algorithms/directions/ sequences for completing tasks, both numerical and non- numerical.
	Use a series of logical arguments to reach a valid conclusion.


6. Applications of discrete mathematics drawn from many important practical situations introduce students to contemporary uses of mathematics.
	
	Look for multiple solutions for a problem.

Discuss whether there is a best solution.
	Given a real life problem to solve they will create a best solution.
	Given a real life problem to solve will create a mathematical solution. 
	Look for multiple solutions to a problem.

Discuss whether there is a best solution.


	Use discrete math concepts to model situations and solve problems; and look for whether or not there is a solution, determine how many solutions there are, and decide upon a best solution.
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