Course: Mathematics               

                                  MSD CURRICULUM MAP                                                         Grade Level: 5
Number and Numerical Operations
	Time Frame
	Content/Topic
	Observable Proficiencies/Skills
	NJCCS
BOLD: National Standards
	Performance Benchmarks 

What will be used to assess students?

	
	Number Sense

	
	
	

	Daily Routine. 
Refer to pacing guide for individual grade level.
	How do we use numbers through the millions?
	Identify, read, and write numbers through the millions
	4.1.5A.1
Use real-life experiences, physical materials, and technology to construct meanings for numbers All fractions as part of a whole, as subset of a set, as a location on a number line, and as divisions of whole numbers                                                                     • All decimals      
5:NBT
	Demonstrate a sense of the relative magnitude of numbers

	
	How are decimals used to represent money?
	US Currency   
Can write and read the values of money accurately.  Can compute using credits and debits.
	4.1.5A.2 

Recognize the decimal nature of United States currency and compute with money.
5:NBT
	Ongoing assessments. 

	
	How do you use whole numbers, fractions, and decimals to represent equivalent forms of the same number?
	Can convert between whole numbers, fractions, and decimals to show equivalent forms.
Be able to find equivalent forms of the same number.
	4.1.5A.4 

Use whole numbers, fractions, and decimals to represent equivalent forms of the same number. 
5:NBT
	Ongoing assessment. 
Completion of table of equivalent fractions.         
Use of “fraction sticks” 

	
	Problem solving
 How do you use primes, factors, and multiples to solve real life situations?
	Define prime factors. Identify and define prime and composite numbers. List multiples of numbers. Knows the difference between multiples and factors. Can find the GCF (Greatest Common Factor)  and the LCM (Least Common Multiple)
	4.1.5A.5
Develop and apply number theory concepts in problem solving situations.                                         Primes, factors, multiples
5:OA
	On going  observations                               Checking Progress              
Oral assessments                   
Pencil and slate Assessments          

	
	Ordering Numbers
How do you compare and order numbers?
	Can compare and order positive and negative numbers, decimals and fractions. Can accurately use equality and inequality signs: =, <, >.
	4.1.5A.6
Compare and order numbers.
5:NBT (3B)
	Ongoing observations                     Checking Progress                   
Number line

	
	Which mathematical operation will you use to solve a real life situation?
	Accurately solving word problems that contain one or more steps.
	4.1.5B.1
Recognize the appropriate use of each arithmetic operation in problem solving situations
5:NBT (3&7)
	Monthly assessment: Utilize the HSCE protocol for open ended responses.

Writing addition, subtraction, multiplication, and division of fractions as number story solutions. 
Scored using the NJ Math 0-3 open ended rubric.

	
	How do you explain the procedures for adding and subtracting, multiplying and dividing fractions with like and unlike denominators?

How do you add and subtract using decimals?      
	Student can accurately convert between improper fractions and mixed numbers.   Student can accurately add and subtract, multiply and divide fractions and decimals using paper/pencil, mental math, and calculators.
	4.1.5B.2
Construct, use, and explain procedures for performing addition and subtraction with fractions and decimals using:  Paper/Pencil, mental math, and calculators.
5:NF
	Explain procedures and solve addition and subtraction stories.
Explain & compute using like and unlike denominators.
Use of clock fractions. 
Use of a slide rule to add and subtract fractions.
Adding and subtracting money.  
Ability to convert between improper fractions and mixed numbers. 
Fraction games.

	
	How do you accurately solve a division problem with three digits in the dividend and two numbers in the divisor?
	Can divide whole numbers- 3 digit by 2 digits.  Can write number sentences with variables to represent division number stories. Can solve division number stories and interpret the remainder.
	4.1.5B.3
Use efficient and accurate pencil-and-paper procedure for division of a 3 digit number by a 2 digit number.
5:OA
	Use mental division strategy to solve a division problem.  Use of a division algorithm to solve division problems - pencil & slate. Interprets remainder in quotient. Understands associated vocabulary.
Utilize the HSCE protocol for open ended responses.

Monthly assessment

	
	How do you select the appropriate computational method in a given situation which depends on content and numbers?
	Can choose appropriate computations methods to solve problems depending on the content and the numbers in the problem.
	4.1.5B.4 

Select paper-and-pencil, mental math., or a calculator as the appropriate computational method in a given situation depending on the content and the numbers.

5:OA
	Pencil/slate calculations.  
Mental math exercises. 
Calculator games.

	
	How do you check the reasonableness of the results of your computations?
	Can round and estimate to reasonably check computations.
	4.1.5B.5
Check the reasonableness of the results of computations
5:NBT
	Ability to accurately use magnitude estimates - powers of ten-when checking answers to computation.   
On going assessments.

	
	Do you understand and use the various relationships between operations and the properties of operations?
	Can solve problems accurately using the commutative and associative properties of addition and multiplication.                                   Can solve problems accurately using order of operations.
	4.1.5B.6 
Understands and uses various relationships between operations and properties of operations.
5:OA
	Understands and uses commutative and associative property of addition and multiplication. Understands the order of operations including the use of parentheses.

	
	Estimation
	
	
	

	
	How are relative magnitude estimates used to solve real life problems?
	Can accurately make magnitude estimates to the proper place value.
	4.1.5A.3 
Demonstrate a sense of the relative magnitudes of numbers.
	Mid Year Assessment

	
	Are you able to use a variety of estimation strategies for both numbers and computation?
	Students are able to use a variety of strategies to estimate and compute accurately.
	4.1.4C.1 
Use a variety of estimation strategies for both number and computation.
5:NBT
	Understands and uses a variety of estimation strategies for computing. Written assessments.

	
	Does my exact answer make sense as compared to your estimate?
	Students are able to recognize when there is a notable difference between the estimate and the exact answer.
	4.1.4C.2
Recognize when an estimate is appropriate, and understand the usefulness of an estimate as distinct from an exact answer. 5:NBT
	Recognizes appropriate estimates on written and oral assessments.      
Mental calculations. 

	
	How do I make reasonable estimates for addition, subtraction, multiplication, and division?
	Students are able to make reasonable estimates for addition, subtracting, multiplying, and dividing.
	4.1.4C.3 
Determine the reasonableness of an answer by estimating the result of operations. 5:NBT
	Understands reasonableness of an answer by estimating using different operations - on pencil-slate calculation, mental math, and end of unit tests.

	
	Does my estimate make sense?
	Students are able to recognize the reasonableness of the estimate.
	4.1.4C.4
Determine whether a given estimate is an overestimate or an underestimate.

5:NBT
	Understands if estimate is reasonable and demonstrates understanding on pencil/paper calculations, mental math, and on going tests.


Geometry and Measurement
	Time Frame:


	Content/Topic
	Observable Proficiencies/Skills
	NJCCS
BOLD: National Standards
	Performance Benchmarks 

	
	Geometric Properties


	
	5:G
	

	
	Can I understand and apply concepts involving lines and angles?
	Students are able to demonstrate understanding of concepts involving lines and angles including:                                           Notations for line, ray, angle, line segment.          
Properties of parallel, perpendicular, and intersecting lines.                                                               Sum of the measures of the interior angles of a triangle equaling 180 degrees.   
	4.2.5A.1 
Understand and apply concepts involving lines and angles.                                                                             - Notation for line, ray, angle, line segment                        -Properties of parallel, perpendicular, and intersecting lines                                                                 -Sum of the measures of the interior angles of a triangle equal 180

	End of unit test                           
Pencil & slate assessments 
Construction of angles, lines, segments, and different types of lines.

	
	Am I able to identify, describe, compare and classify different polygons?
	Student is able to identify, describe, compare, and classify polygons.
	4.2.5A.2
 Identify, describe, compare, and classify polygons                                                                         -Triangles by angles and sides                                          -Quadrilaterals, including squares, rectangles, parallelograms, trapezoids, rhombi                                -Polygons by number of sides                                        -Equilateral, equiangular, regular                                     -All points equidistant from a given point form a circle.
	End of unit test.                          Construction of polygons.  
Compare and contrast polygons.       

	
	Can you identify similar figures?
	Students are able to demonstrate the ability to identify similar figures.
	4.2.5A.3 
Identify similar figures.
	Identify and construct similar figures.

	
	Can you demonstrate understanding of lines and angles?
	Students are able to apply and understand concepts involving lines and angles, including notation for line, ray, angle and line segment; properties of parallel, perpendicular, and intersecting lines; and sum of the measures of interior angles of a triangle equaling 180 degrees.
	4.2.5A.3 Understand and apply concepts involving lines and angles:                                                                              - Notation for line, ray, angle, line segment                -Properties of parallel, perpendicular, and intersecting lines                                                                   -Sum of the measures of the interior angles of a triangle is 180 degrees
	Identify and construct lines, rays, angles, and line segments. 
Identify and construct parallel, perpendicular, and intersecting lines. Understanding of 180 degrees equaling the measure of the interior angles of a triangle.

	
	Can you apply and understand the concepts of congruence and symmetry?
	Students are able to apply and understand the concepts of congruence and symmetry.
	4.2.5A.4 
Understand and apply the concepts of congruence and symmetry (line and rotational)
	Identify and draw lines of symmetry and congruent shapes.

	
	Transforming Shapes

	
	5:G
	

	
	Can a student construct a congruent figure using translation, reflection, and rotation?
	Students are able to accurately construct a congruent figure using translation, reflection, and rotation.
	4.2.5B.1
Use a translation, a reflection, and rotation to map a figure onto another congruent figure.
	Identify and use of translation, reflection and rotation to map figure.

	
	Can a student recognize, identify and describe geometric relationships and properties in real-world settings?
	Students are able to recognize, identify, and describe geometric relationships.
	4.2.5B.2
Recognize, indentify, and describe geometric relationships and properties as they exist in nature, art, and other real-world settings.
	Describe, draw, and construct geometric shapes.  
Identify geometric shapes in nature, art, and other real-world settings. 
Use appropriate games to support and demonstrate skill development.

	
	Coordinate Geometry
	
	5:G
	

	
	Can students plot positive ordered numbered pairs in the first quadrant of a coordinate grid to create geometric shapes?
	Students are able to plot points, and connect points to construct shapes in the first quadrant of the coordinate grid.
	4.2.5C.1
Create geometric shapes with specified properties in the first quadrant on a coordinate grid
	Ongoing assessments.  
Plots coordinate pairs to create shapes in the first quadrant.

	
	Measurement


	
	5:MD
	

	
	Can students measure angles using appropriate units?
	Students are able to measure angles.
	4.2.5D.1Select and use appropriate units to measure angles and area.
	Ongoing assessments.
Demonstrate the ability to accurately measure angles within 2 degrees.

	
	Can a student convert measures within a specified system?
	Students able to convert measures within a specified system.
	4.2.5D.2 Convert measurement units within a system (ex- 3 feet = ___ inches.
	Convert units of measure within a specified system.

	
	What are the approximate equivalents between the standard and metric systems?
	Students are able to show equivalents of metric and standard systems.
	4.2.5D.3 Know approximate equivalents between the standard and metric systems (e.g. One km is approx. 6/10 of a mile.)
	Convert units of measure between the standard and metric system.

	
	Can a student use measurement and estimates to compare and describe?
	Students are able to use measurements (and estimates of measurements) to describe and compare.
	4.2.5D.4 Use measurements and estimates to describe and compare phenomena.
	Measure and estimate measures of particular phenomena and compare to others.



	
	Measurement of Geometric Objects
	
	
	

	
	How do I use a protractor to measure angles?
	Students can use a half circle and full circle protractor to accurately measure angles.
	4.2.5.E.1 

Use a protractor to measure angles. 5:MD
	Ongoing assessments. Can measure a group of angles using the half circle and full circle protractors within 2 degrees.

	
	What strategies and formulas do I use to find the perimeter and area of squares and rectangles?
	Students can use strategies and formulas to find the perimeter and area of squares and rectangles.
	4.2.5.E.2
Develop and apply strategies and formulas for finding perimeter and area: Square; Rectangle
5:MD
	Ongoing assessments. Can use formulas and strategies to determine the area and perimeter of squares and rectangles.

	
	Do rectangles with different perimeters have different areas?
	Students recognize that rectangles with the same perimeter do not always have the same area.
	4.2.5.E.3
Recognize that rectangles with the same perimeter do not necessarily have the same area and vice versa.
5:MD
	Draw rectangles with the same perimeter but different areas.

	
	How can I find the approximate measure of the area of an object?
	Students are able to approximate the area of an object using standard and nonstandard unit.
	4.2.5.E.4
Develop informal ways of approximating the measures of familiar objects (e.g. use a grid to approximate the area of the bottom of one's foot.)
5:NF
	A student can approximate the measure of his hand or foot using a nonstandard unit of measure. Then compare that finding to a standard measurement.

	
	What is volume?
	Recognize volume as an attribute of a solid figure.
	Discover volume as an expression of a fixed unit cube.

5:MD (3)
	Use unit cubes to measure the volume of various objects

	
	How is volume measured? 
	Demonstrate use of various cubic units to determine volume.
	Measure volume in cubic centimeters, inches and feet.
5:MD(4)
	“Volume game” task assessments

	
	When would I need to use volume?
	Using various prisms calculate volume using measurement of edges and lengths or by multiplying the height by area of given prisms.
	Relate volume to the operations of multiplication and addition.
5:MD(5A)
	Real word investigations.

	
	What is a formula?
	Use v=L x W x H  and V= B x H to find volumes of right rectangular prisms.
	Apply formulas to solve problems

5:MD(5B)
	Apply formulas to solve given word problems.


Patterns and Algebra
	Time Frame:


	Content/Topic
	Observable Proficiencies/Skills
	NJCCS
BOLD: National Standards
	Performance Benchmarks 

	
	Patterns


	
	5:OA
	

	
	Are students able to recognize and complete a sequencing pattern of numbers or objects?
	Students are able recognize and complete a sequencing pattern of numbers or objects.
	4.3.5A.1 
Recognize, describe, extend, and create patterns involving whole numbers:                           Descriptions using tables, verbal rules, simple equations, and graphs.
	Ongoing assessments. A student will complete and show understanding of function boxes.

	
	Functions and Relationships
	
	               5:OA
	

	
	Are students able to describe arithmetic operations as functions?
	Students are able to describe arithmetic operations as functions and use them in a function box.
	4.3.5.B.1
Describe arithmetic operations as functions including combining operations and reversing them.
	Ongoing assessments. A student will complete a function box by combining and reversing equations.

	
	Are students able to graph points from T-charts, verbal rules and simple equations on a quadratic grid?
	Students are able to graph points from T-charts, verbal rules, and simple equations on a quadratic grid.
	4.3.5.B.2
Graph points satisfying a function from T-charts, verbal rules, and from simple equations.
	Plot points from T-charts, verbal rules, and simple equations.

	
	Modeling
	
	
	

	
	Can students represent unknown quantities with open number sentences?
	Students are able to write open number sentences to represent unknown quantities from concrete materials.
	4.3.5.C.1 

Use number sentences to model situations   -Using variables to represent unknown quantities.                                                                       Using tables, graphs, verbal rules, algebraic expressions/ equations.
5:NF (7B)
	Ongoing assessments. Write number sentences to express unknown values. Write equations from tables, graphs, verbal rules, algebraic expressions and equations.

	
	Can students create freehand sketches of graphs that model real phenomena?
	Students are able to sketch graphs to represent a change in data                                                               -the rise and fall of data           
	4.3.5.C.2
Draw freehand sketches of graphs that model real phenomena and use such graphs to predict and interpret events.                                            Changes over time.                                                   Rates of change
	Cite examples.

	
	Procedures
	
	
	

	
	Can students solve linear equations informally and with manipulatives?
	Students are able to solve problems and equations with a variable on one side. (e.g., use of a pan balance)
	4.3.5.D.1
Solve simple linear equations informally and with manipulatives.                                                     -Whole number coefficients only.                            -Variables on one side of the equation.
	Solve 1 and 2 step pan balance problems (equations) Solve simple equations using a variable on one side.


Data Analysis, Probability and Discrete Math
	Time Frame

	Content/Topic
	Observable Proficiencies/Skills
	NJCCS
BOLD: National Standards
	Performance Benchmarks 

	
	Data Analysis
	
	5:MD
	

	
	Are students able to generate, organize, and display data from surveys?
	Students are able to generate, organize, and display data generated from surveys
	4.4.5A1 
Collect, generate, organize, and display data   -Data generated from surveys
	Ongoing assessments. Complete a long term open ended project such as The Million Dollar Project.

	
	Are students able to read, interpret, select, construct, analyze, generate questions about and draw inferences from graphs and tables? Can students identify range, median, mode, and mean?
	Students are able to read, interpret, select, construct, analyze, generate questions about and draw inferences from graphs and tables.
	4.4.5A2 Read, interpret, select, construct, analyze, generate questions about, and draw inferences from displays of data.                                                            -Bar Graph. Line, graph, circle graph, table                        - Range, median, mean, mode
	Ongoing assessments. Construct bar, line, circle graphs and tables from data and indentify range, median, mean, and mode.  

	
	Are students able to analyze data?
	Students are able to answer and ask questions about data and make statements and draw conclusions.
	4.4.5A3
Respond to questions about data and generate questions/ hypotheses.

	Make hypothesis and draw conclusions with a given set of data.

	
	Probability
	
	
	

	
	Are students able to determine the probability of an event and the possibility or certainty of the occurrence?
	Students are able to determine the probability of an events and the relationship to the possibility and the certainty of it occurring.
	4.4.5B1 

Determine probability of events (keeping in mind that the probability of a certain event is 1 and an impossible event is 0.)   
5:NF(6)  
	Determine the probability of choosing a specific card from a standard deck of cards.

	
	Are students able to determine the probability of an event using different methods?
	Students are able to determine the probability of an event using different methods.
	4.4.5B2
Determine probability using intuitive, experimental, and theoretical methods (e.g., using model of picking items of different colors from a bag).                                                      -Given numbers of various types of items in a bag, what is the probability of one type will be picked.                                                                             -Given data obtained experimentally, what is the likely distribution of items in the bag.
	Ongoing assessments. Determine the probability of choosing a blue M&M from a bag of candy.

	
	Are students able to interpret the results of spinning a spinner or rolling dice?
	Students are able to model situations involving probability using spinners and dice.
	4.4.5B3
Model situations involving probability using simulations (with spinners, dice) and theoretical models

	Interpret the result of landing on a certain spinner color or rolling a 6 using one die.

	
	Discrete Math 

Systematic Listing and Counting
	
	
	

	
	Are students able to create an organized list, chart, tree diagram, and table to show all possible combinations?
	Students are able to use an organized list, chart, tree diagram, and table to show all possible combinations.
	4.4.5C1 
Solve counting problems and justify that all possibilities have been enumerated without duplication                                                                     -Organized lists, charts, tree diagrams, tables
5:OA
	Create a tree diagram that shows all possible combinations.

	
	Are students able to use the multiplication principle of counting?
	Students are able to use the multiplication principle in conjunction with an organized list, chart, tree diagram, and table.
	4.4.5C2. Explore the multiplication principle of counting in simple situations by representing all possibilities in an organized way (e.g. You can make 3 x 4 = 12 outfits using three shirts and four skirts.)
5:NBT
	Use the multiplication counting principle to show all possible combinations.

	
	Discrete Math 

Vertex Edge Graphs and Algorithms
	
	
	

	
	Are students able to develop winning strategies for simple games?
	Students are able to develop strategies for simple games.
	4.4.5D1. Devise strategies for winning simple games (eg. Start with two piles of objects, each of two players in turn removes any number of objects from a single pile, and the person to take the last group of objects wins.) and express those strategies as sets of directions.
	Play simple math games and explain strategies.


Mathematical Processes
	Time Frame
	Content/Topic
	Observable Proficiencies/Skills
	NJCCS
BOLD: National Standards
	Performance Benchmarks 

	
	Problem Solving

These processes and skills are embedded throughout the content units.  
	The processes described below are the transferable skills in the MSD curriculum and included in the NJCCC math standards.
	
	"Through problem solving, students experience the power and usefulness of mathematics. Problem solving is interwoven throughout the grade to provide a context for learning and applying mathematical ideas."

	
	Are students able to use problem solving to learn mathematics?
	Students are able to learn mathematical skills through problem solving, inquiry, and discovery
	4.5A1
Learn mathematics through problem solving, inquiry, and discovery.
	

	
	Are students able to use problem solving processes to learn?
	Students are able to use problem solving processes and critical thinking skills to accurately solve open ended problems, non-routine problems, problems with multiple solutions, and problems that can be solved in several ways.
	4.5A2. Solve problems that arise in mathematics and in other contexts                                                                        -open ended problems, non-routine problems, problems with multiple solutions, and problems that can be solved in several ways.
	Utilize the HSCE protocol for open ended responses.



	
	Can students select and apply a variety of appropriate problem solving strategies?
	Students are able to select and apply a variety of appropriate problem solving strategies to solve problems.
	4.5A3. Select and apply a variety of appropriate problem solving strategies (eg. "try a simpler problem" ot "make a diagram") to solve problems.
	Utilize the HSCE protocol for open ended responses.



	
	Can students create and solve their own word problems?
	Students are able to develop and create word problems of various types and difficulties.
	4.5A4. Pose problems of various types and level of difficulties.
	Utilize the HSCE protocol for open ended responses.



	
	Can students self monitor by asking, "Does the answer make sense?"
	Students are able to reflect on their progress by solving a problem and determining if the answer makes sense.
	4.5A5. Monitor progress and reflect on the process of a problem solving activity.
	

	
	Communication in Math
"'Communication of mathematical ideas involves students' sharing their mathematical understandings in oral and written form with their classmates, teachers, and parents. Such communication helps students clarify and solidify their understanding of mathematics and develop confidence in themselves as mathematics learners. It also enables teachers to better monitor students progress. "
	
	
	

	
	Can students communicate their mathematical thinking in a coherent, organized, and clear fashion?
	Students are able to communicate mathematical thinking in and organized and clear way showing each step of the process through reading, writing, discussing, listening, and questioning.
	4.5B1 
Use communication to organize and clarify mathematical thinking. - reading and writing  - discussing, listening, and questioning.
	Benchmark open response problem.
Utilize the HSCE protocol for open ended responses.



	
	Can students communicate their mathematical thinking in a coherent, organized, and clear fashion?
	Students are able to communicate mathematical thinking in and organized and clear way showing each step of the process to peers and teachers, both orally and in writing.
	4.5B2
Communicate mathematical thinking coherently and clearly to peers and teachers both orally and in writing.
	Benchmark open response problem.
Utilize the HSCE protocol for open ended responses.



	
	Can students identify mathematical thinking strategies used by others?
	Students are able to analyze and evaluate another student or teacher's mathematical thinking strategy.
	4.5B3
Analyze and evaluate the mathematical thinking and strategies of others.
	Benchmark open response problem.
Utilize the HSCE protocol for open ended responses.



	
	Can students use math vocabulary in their problem solving explanation?
	Students are able to consistently use appropriate math vocabulary for problem solving explanations.
	4.5B4 
Use the language of mathematics to express mathematical ideas precisely.
	Benchmark open response problem. Utilize the HSCE protocol for open ended responses.



	
	Connections
“Making Connections involves seeing relationships between different topics, and drawing on those relationships in future study. This applies within mathematics, so that students can translate readily between fractions and decimals, or between algebra and geometry; to other content areas, so that students understand how mathematics is used in the sciences, the social sciences, and the arts; and to the everyday world, so that students can connect school mathematics to daily life."    
	
	
	

	
	Can students recognize recurring themes across mathematical domains?
	Students are able to recognize recurring themes in mathematical domains.
	4.5C1 
Recognize recurring themes across mathematical domains (e.g. patterns in numbers, algebra and geometry).
5:OA
	End of Unit open response problem.

	
	Can students recognize the connections between different mathematical ideas to explain concepts?
	Students are able to recognize connections between different mathematical ideas to explain concepts. 
	4.5C2 
Use connections between mathematical ideas to explain concepts (e.g. two linear equations have a unique solution because the lines they represent intersect at a single point).
5:G
	Cite examples of the observable proficiency/skill.

	
	Can students recognize math in daily life?
	Students are able to recognize that math is all around us.
	4.5C3 
Recognize that mathematics is used in a variety of contexts outside mathematics.

	Cite examples to show that math is all around us.

	
	Can students use math in real life situations and in other disciplines?
	Students are able to use math in real life situations and other disciplines.
	4.5C4 
Apply mathematics in practical situations and in other disciplines.

	Cite examples of using math in real life situations and other disciplines.

	
	Do students have an idea about math and its history?
	Students are aware that math has a history. For example understanding the history of the units of measure (nonstandard units), the trading/barter system, etc.
	4.5C5 
Trace the development of mathematical concepts over time and across cultures (world language and social studies standards).

	“American Tour” from EM3

	
	Do students understand that mathematical ideas build on each other?
	Students are able to give an example demonstrating and understanding of how skills build on each other.
	4.5C6 
Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

	Open response problem.

Utilize the HSCE protocol for open ended responses.



	
	Reasoning
“Mathematical reasoning is the critical skill that enables a student to make use of all other mathematical skills. With the development of mathematical reasoning, students recognize that mathematics makes sense and can be understood. They learn how to evaluate situations, select problem-solving strategies, draw logical conclusions, develop and describe solutions, and recognize how those solutions can be applied."   
	
	
	

	
	Can students recognize that mathematical facts, procedures, and claims must be proved?
	Students are able to recognize that mathematical facts, procedures, and claims must be proved.
	4.5D1 
Recognize that mathematical facts, procedures, and claims must be justified.
	

	
	Can students use reasoning to support mathematical conclusions and problem solutions?
	Students can use reasoning to support mathematical conclusions and problem solutions.
	4.5D2 Use reasoning to support mathematical conclusions and problem solutions.
	Open response problem.

Utilize the HSCE protocol for open ended responses.



	
	Can students think about a problem in more than one way?
	Students are able to think about a problem in more than one way.
	4.5D3 Select and use various types of reasoning and methods of proof.
	Open response problem.

Utilize the HSCE protocol for open ended responses.



	
	Can students demonstrate self reliance when checking their solutions?
	Students are able to demonstrate self reliance when checking their solutions.
	4.5D4 
Rely on reasoning, rather than answer keys, teachers, or peers, to check the correctness of problem solutions.
	Open response problem.

Utilize the HSCE protocol for open ended responses.



	
	Can students investigate mathematical conjectures?
	Students are able to investigate mathematical conjectures.
	4.5D5 
Make and investigate mathematical conjectures.                                                                  -Counterexamples as a means of disproving conjectures and verifying conjectures using informal reasoning or proofs.     
	Open response problem.

Utilize the HSCE protocol for open ended responses.



	
	Can students evaluate examples of mathematical reasoning?
	Students are able to evaluate examples of mathematical reasoning.
	4.5D6
Evaluate examples of mathematical reasoning and determine whether they are valid.
	Battle Plan/Math Missions 

	
	Representations
“Representations refer to the use of physical objects, drawings, charts, graphs and symbols to represent mathematical concepts and problems situations. By using various representations, students will be between able to communicate their thinking and solve problems."
	
	
	

	
	Are students able to use various representations to organize, record, and communicate mathematical ideas?
	Students are able to use various representations to organize, record, and communicate mathematical ideas.
	4.5.E.1 
Create and use representations to organize, record, and communicate mathematical ideas.                                                                                -Concrete representations (e.g. base ten blocks or algebra tiles)                                              -Pictorial representations (e.g. diagrams, charts, or tables)                                                          Symbolic representations  (e.g. a formula)      Graphic representations
5:G
	Gather and represent class data 

	
	Can students use different mathematical representations such as: fingers, base ten blocks, geoboards, base ten blocks, algebra tiles, and coordinate systems, to solve problems?
	Students can use different mathematical representations such as: fingers, base ten blocks, geoboards, base ten blocks, algebra tiles, and coordinate systems, to solve problems.
	4.5.E.2
Select, apply, and translate among mathematical representations to solve problems.
	Use manipulatives to solve problems. 

	
	Can students use representations to model and interpret math?
	Students can use representations to model and interpret math.
	4.5. E.3 
Use representations to model and interpret physical, social, and mathematical phenomena.
	Apply and use diagrams and pictures to support and explain work.

	
	Technology 

"Calculators and computers need to be used along with other mathematical tools by students in both instructional and assessment activities.”
	
	
	

	
	Can students use technology to gather, analyze, and communicate mathematical information?
	Students use technology to gather, analyze, and communicate mathematical information.
	4.5. F.1 
Use technology to gather, analyze- communicate mathematical information.
	Use computers to gather information and display in different formats.

	
	Can a student use computer spread sheets, software, and graphing utilities to organize and display information?
	Use computer spread sheets, software, and graphing utilities to organize and display information.
	4.5. F.2 
Use computer spread sheets, software, and graphing utilities to organize and display quantitative information.
	Use computers to gather information and display in different formats.

	
	Can students use graphing calculators and computer software to investigate properties of functions and their graphs?
	Students can use graphing calculators and computer software to investigate properties of functions and their graphs.
	4.5. F.3 
Use graphing calculators and computer software to investigate properties of functions and their graphs.
	Use calculators to investigate functions and graphs.

	
	Can students use calculators as problem solving tools?
	Students can use calculators as problem solving tools.
	4.5.F.4 
Use calculators as problem solving tools (e.g., to explore patterns, to validate solutions)
	Ongoing use calculators to solve problems and check work.

	
	Can students use computer software to make and verify conjectures about geometric objects?
	Students can use computer software to make and verify conjectures about geometric objects.
	4.5. F.5  Use computer software to make and verify conjectures about geometric objects.
	Ongoing use of computers to verify conjectures.

	
	Can students use computer-based laboratory technology for mathematical applications in the sciences?
	Students can use computer-based laboratory technology for mathematical applications in the sciences.
	4.5. F.6 
Use computer-based laboratory technology for mathematical applications in the sciences (e.g. science standards).
	Ongoing use of technology for math calculations in the science area.
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