Curriculum Alignment
Alaska Standards for Math – Grade 10

	Strand
	Stem


	PSGLE

(Performance Standard Grade Level Expectation)
	District’s

Specific Content


	Specific
Skills that Support Standard
	Resources and Materials
	Common District Assessments 

(formative and summative)

	Numeration (N): Under-stand and use numeration
	The student demonstrates understanding

· of real numbers by
	[10] N-1 identifying their subsets (natural, whole, integers, rational, irrational)
	Subsets of real numbers (natural, whole, integers, rational, irrational)


	Identifies subsets of real numbers (natural, whole, integers, rational, irrational)
	
	

	
	The student demonstrates understanding

of real numbers by
	[10] N-2 simplifying expressions with positive and negative exponents
	Positive and negative exponents

Bases


	Simplifies exponential expressions with the same base (e.g., 
5-4x52=5-2=
[image: image1.wmf]25

1

)


	
	

	
	The student demonstrates understanding

of real numbers by
	[10] N-3 expressing square roots in simplest radical form
	Square roots

Simplest radical form
	Simplifies square root of a number (e.g., 
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)
	
	

	
	The student demonstrates conceptual understanding of mathematical operations by
	[10] N-4 describing or illustrating the effects of arithmetic operations on real numbers
	Arithmetic operations

Real numbers


	Describes or illustrates the process of adding, subtracting, multiplying, and dividing real numbers
	
	

	
	The student demonstrates conceptual understanding of mathematical operations by
	[10] N-5 describing or illustrating the use of inverse operations (cubing/cube root)
	Inverse operations

Cubing

Cube roots
	Describes or demonstrates that the inverse of cubing a number is finding the cube root and vice versa


	
	

	
	The student demonstrates conceptual understanding of mathematical operations by
	[10] N-6 describing or illustrating [counting and adding in different bases L]
	Base numbers other than ten

Base number system
	Demonstrates counting or adding in different bases, such as base 2
	
	

	
	The student demonstrates conceptual understanding of number theory by
	[10] N-7 identifying or applying commutative, identity, associative, inverse, or distributive properties to real numbers and variables
	Commutative, identity, associative, inverse, and distributive properties

Real numbers

Variables
	Identifies or applies commutative, identity, associative, inverse, or distributive properties to real numbers and variables
	
	

	
	The student demonstrates conceptual understanding of number theory by
	[10] N-8 identifying or writing the prime factorization of a variable expression using exponents
	Prime factorization

Variable expression

Factors

Exponents
	Identifies the prime factors of a given variable expression by using exponents (e.g., the prime factors of 50a2= 2∙52 ∙a∙a)

	
	


	Measurement (MEA): Select and use systems, units, and tools of measurement
	The student demonstrates understanding of measurable attributes by
	[10] MEA-1 converting square and cubic units within the same system, English or metric, in real-world applications
	Square units

Cubic units

English measurements

Metric measurements


	Calculates equivalent measurement units for square and cubic units within the English system (e.g., how many square inches in a square yard) or the metric system (e.g., how many cubic centimeters are in a liter)

	
	

	
	The student uses measurement techniques by
	[10] MEA-2 [Applying right triangle trigonometry (sine, cosine, and tangent) to find missing dimensions in real-world applications L]
	Right triangle trigonometry

Sine

Cosine

Tangent

Dimensions


	Calculates missing dimensions using right triangle trigonometry 
	
	

	Estimation and Computation (E&C): Perform basic arithmetic functions, make reasoned estimates, and select and use appropriate methods or tools
	The student solves problems (including real-world situations) using estimation by
	[10] E&C-1 explaining why one strategy is more appropriate than another and determining why the estimation result is greater or less than the exact answer (L)
	Estimation strategies


	Determines whether the answer using an estimation strategy will be greater or less than the exact answer

Determines and explains the most appropriate strategy (e.g., how easy it was to use and  how accurate the results were)
	
	

	
	The student accurately solves problems (including real-world situations) by
	[10] E&C-2 applying basic operations with real numbers using powers [and scientific notation L] 
	Basic operations


	Adds, subtracts, multiplies, or divides real numbers using powers and scientific notation
	
	

	
	The student accurately solves problems (including real-world situations) by
	[10] E&C-3 solving problems involving percent increase or decrease
	Percents

Increase

Decrease
	Solves problems involving percents and percentages increases and decreases (e.g., the price of a shirt decreases by $5.20; what percent of the original price was the shirt discounted)
	
	

	Functions and Relation-ships (F&R): Represent, analyze, and use patterns, relations, and functions
	The student demonstrates conceptual understanding of functions, patterns, or sequences including those represented in real-world situations by
	[10] F&R-1 describing or extending patterns (families of functions: linear, quadratic, absolute value), up to the nth term, represented in tables, sequences, graphs, or in problem situations
	Patterns

Families of functions

Linear function

Quadratic function

Absolute value function


	Identifies the operation used to create a sequence of numbers in a linear, quadratic, or absolute value function and performs the operation to continue the sequence 


	
	

	
	The student demonstrates conceptual understanding of functions, patterns, or sequences including those represented in real-world situations by
	[10] F&R-2 generalizing equations and inequalities (linear, quadratic, absolute value) using a table of ordered pairs or a graph
	Relationships

Equations

Inequalities

Linear relationship

Quadratic relationship

Absolute value relationship

Tables of ordered pairs

Graphs


	Formulates the rule (equations and inequalities) that describes the relationship of a function (linear, quadratic, absolute value) using a table of ordered pairs, a graph, or an equation (e.g., which table shows the values for x and y in which y = 3x + 2)
	
	

	
	The student demonstrates conceptual understanding of functions, patterns, or sequences including those represented in real-world situations by
	[10] F&R-3 describing in words how a change in one variable or constant in an equation affects the outcome of the equation
	Variables

Changes in variables 

Constants

Equations


	Identifies how changing the value of a variable or constant in an equation affects the result 
	
	

	
	The student demonstrates conceptual understanding of functions, patterns, or sequences including those represented in real-world situations by
	[10] F&R-4 [using a calculator as a tool when describing, extending, representing, or graphing patterns, linear or quadratic equations L]
	Patterns

Linear or quadratic equations
	Uses calculators to describe, continue, or represent patterns, linear or quadratic equations
	
	

	
	The student demonstrates algebraic thinking by
	[10] F&R-5 modeling (graphically or algebraically) or solving situations using systems of linear equations or inequalities (including real-world applications)
	Systems of linear equations

Systems of inequalities

Graphical solutions

Algebraic solutions
	Demonstrates or solves situations using systems of linear equations or inequalities (e.g., given y=3x+5 and y=x+2, solve for x and y using graphs or algebraic solutions)
	
	

	
	The student demonstrates algebraic thinking by
	[10] F&R-6 selecting and using the quadratic formula to solve problems
	Quadratic formula
	Identifies problems that can be solved using the quadratic formula and uses the formula with the problems
	
	

	
	The student demonstrates algebraic thinking by
	[10] F&R-7 solving or identifying solutions to literal equations or formulas for a variable involving multi-steps (e.g., solve for h when 
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	Literal equations

Formulas

Variables
	Solves or identifies solutions for a variable for a given formula 
	
	

	Geometry (G): Construct, transform, and analyze geometric figures
	The student demonstrates an understanding of geometric relationships by
	[10] G-1 identifying, analyzing, comparing, or using properties of plane figures:

• supplementary, complementary or vertical angles
• angles created by parallel lines with a transversal

• sum of interior or exterior angles of a polygon

• central angles, chords, inscribed angles or arcs of a circle
	Properties of plane figures

Supplementary angles

Complementary angles

Vertical angles

Parallel lines

Transveral

Interior angles

Exterior angles

Central angles

Chords

Inscribed angles

Arcs


	Identifies, describes, or compares properties of angles of plane figures 


	
	

	
	The student demonstrates an understanding of geometric relationships by
	[10] G-2 using isometric drawings to create two-dimensional drawings of three-dimensional objects (shapes that are composites of rectangular right prisms) (L)
	Isometric drawings

Two-dimensional drawings

Three-dimensional objects

Rectangular right prisms

Composite shapes


	Creates isometric drawings of three-dimensional drawings 
	
	

	
	The student demonstrates conceptual understanding of similarity, congruence, symmetry, or transformations of shapes by
	[10] G-3 identifying congruent and similar figures using Euclidean geometry (e.g., [constructions L], coordinate geometry)
	Congruent figures

Similar figures

Euclidean geometry

Coordinate geometry
	Identifies congruent and similar figures using Euclidean geometry
	
	

	
	The student demonstrates conceptual understanding of similarity, congruence, symmetry, or transformations of shapes by
	[10] G-4 using transformations to show congruence or similarity of figures on a coordinate plane
	Transformations

Translations

Rotations

Reflections

Dilations

Coordinate plane

Quadrants

Similarity

Congruence
	Demonstrates congruence or similarity of figures on a coordinate plane using transformation
	
	

	
	The student solves problems (including real-world situations) by
	[10] G-5 determining the volume or surface area of spheres or compound solids
	Volume

Surface area

Spheres

Compound solids
	Calculates volume or surface area of spheres or compound solids
	
	

	
	The student demonstrates understanding of position and direction when solving problems (including real-world situations) by
	[10] G-6 graphing a line segment on a coordinate grid and/or identifying its length or midpoint by using formulas
	Line segments

Coordinate grids

Midpoints
	Graphs line segment on a coordinate grid and/or determines length or midpoints using formulas
	
	

	
	The student demonstrates understanding of position and direction when solving problems (including real-world situations) by
	[10] G-7 graphing a system of equations on a coordinate grid, identifying a solution, or determining their relationship (intersecting, parallel, perpendicular)
	Systems of equations

Coordinate grids

Intersecting, parallel, perpendicular relationships
	Graphing a system of equations on a coordinate grid

Determines solutions to the systems of equations based on their graphs


	
	

	
	The student demonstrates a conceptual understanding of geometric drawings or constructions by
	[10] G-8 drawing, measuring, or constructing geometric models of plane figures (containing parallel and/or perpendicular lines, angles, perpendicular bisectors, congruent angles, regular polygons) (L)
	Plane figures

Perpendicular lines

Parallel lines

Angles

Perpendicular bisectors

Congruent angles

Regular polygons
	Draws, measures, or constructs geometric model of plane figures (e.g., draws lines perpendicular to each other) using tools such as rulers, protractors, compasses, and geometry templates
	
	

	Statistics and Probability (S&P): Formulate questions, gather and interpret data, and make predictions
	The student demonstrates an ability to classify and organize data by
	[10] S&P-1 [designing, collecting L], organizing, displaying, or explaining the classification of data in real-world problems (e.g., science or humanities, peers, community, or careers), using information from tables or graphs that display two or more sets of data [or with technology L]
	Data classification

Tables

Graphs
	Organizes and displays two or more sets of data using tables or graphs 
	
	

	
	The student demonstrates an ability to analyze data (comparing, explaining, interpreting, evaluating, making predictions, or describing trends; or drawing, formulating, or justifying conclusions) by
	[10] S&P-2 using information from a display to solve a problem or analyzing the validity of statistical conclusions
	Data displays

Validity of statistical conclusions
	Solves problems using information a data display

Determines whether statistical conclusions are correct
	
	

	
	The student demonstrates an ability to analyze data (comparing, explaining, interpreting, evaluating, making predictions, or describing trends; or drawing, formulating, or justifying conclusions) by
	[10] S&P-3 using and justifying range and measures of central tendency to determine the best representation of the data for a practical situation
	Range

Mean

Median

Mode

Minimum

Maximum 
Measures of central tendency

	Determines whether range, mean, median, or mode is the best choice to represent data (e.g., is the mean or median housing price for a city the best guide in determining the affordability of houses)

Explains why the range, mean, median, or mode is the best choice to examine data

	
	

	
	The student demonstrates an ability to analyze data (comparing, explaining, interpreting, evaluating, making predictions, or describing trends; or drawing, formulating, or justifying conclusions) by
	[10] S&P-4 using a best fit line to describe trends and make predictions about data
	Best fit line

Plotting points

Coordinate planes
	Describes trends and extrapolates data using the line of best fit
	
	

	
	The student demonstrates a conceptual understanding of probability and counting techniques by
	[10] S&P-5 explaining in words or identifying the difference between experimental and theoretical probability of independent or dependent events
	Experimental probability

Theoretical probability

Independent event

Dependent event
	Explains or compares the experimental and/or theoretical probability of independent events (one event is not affected by another event) and dependent events (an event is affected by another event)
	
	

	
	The student demonstrates a conceptual understanding of probability and counting techniques by
	[10] S&P-6 analyzing data to make predictions about the probability of independent or dependent events as a basis for solving real-world problems
	Probability

Independent event

Dependent event
	Analyzes data to predict the probability of independent and dependent events to solve problems
	
	

	
	The student demonstrates a conceptual understanding of probability and counting techniques by
	[10] S&P-7 designing, conducting, analyzing, and communicating the results of a multi-stage probability experiment (L)
	Probability experiment
	Designs and conducts a multi-stage probability experiment and reports results 
	
	

	Process Skills (PS)

Problem Solving: Understand and be able to select and use a variety of problem-solving strategies
	The student demonstrates an ability to problem solve by
	[10] PS-1 applying multi-step, integrated, mathematical problem-solving strategies
	Problem-solving strategies
Tables

Charts

Graphs

Guess and check
Extended patterns

Draw pictures

Make models

Lists
	Identifies a method that will solve a problem, changes the strategy as necessary, and then solves the problem with that method and verifies results
	
	

	
	The student demonstrates an ability to problem solve by
	[10] PS-2 verifying the answer by using an alternative strategy
	Verification
	Verifies solutions to problems by using alternative strategies
	
	

	Communication: Form and use appropriate methods to define and explain mathematical equations
	The student communicates his or her mathematical thinking by
	[10] PS-3 representing mathematical problems numerically, graphically, and/or symbolically communicating math ideas in writing; or using appropriate vocabulary, symbols, or technology to explain, justify, and defend strategies and solutions
	Mathematical language
Technology

Alternative representations
	Expresses, explains, or justifies mathematical strategies and solutions using mathematical language, symbols, vocabulary, and technology


	
	

	Reasoning: Use logic and reason to solve mathematical problems
	The student demonstrates an ability to use logic and reason by
	[10] PS-4 using methods of proof including direct, indirect, and counter examples to validate conjectures
	Methods of proof (direct, indirect, counter examples)

Conjectures


	Proves theories or guesses using various methods of proof


	
	

	Connections: Apply mathematical concepts and processes to situations within and outside of school
	The student understands and applies mathematical skills and processes across the content strands by
	[10] PS-5 using real-world contexts such as global issues and careers
	Real-world context
Cross-curricular applications

Social applications 
	Applies mathematical concepts to everyday situations (e.g., probability in weather forecasts)
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