Curriculum Alignment
Alaska Standards for Math – Grade 9

	Strand
	Stem


	PSGLE

(Performance Standard Grade Level Expectation)
	District’s

Specific Content


	Specific
Skills that Support Standard
	Materials and Resources
	Common District Assessments 

(formative and summative)

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

• of real numbers by
	[9] N-1 converting between a rational number in scientific notation and standard form
	Rational numbers

Scientific notation

Standard form

Powers of ten
	Converts between rational numbers written in standard form and numbers written in scientific notation (e.g., 5,720,000,000 is written as 5.7 x 109)
	
	

	
	The student demonstrates understanding

• of real numbers by
	[9] N-2 equating different equivalent representations of the same exponential expression (e.g., 23•25=28)
	Exponents

Bases

Equivalent representations
	Simplifies exponential expressions with the same base (e.g., adding the exponents when multiplying the same base)


	
	

	
	The student demonstrates conceptual understanding of mathematical operations by
	[9] N-3 [using models, explanations, number lines, real-life situations, L] 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
	[9] N-4 using models, explanations, number lines, real-life situations, describing or illustrating the use of inverse operations (squaring/square root)
	Inverse operations

Squaring

Square roots
	Describes or demonstrates that the inverse of squaring a number is finding the square root and vice versa


	
	

	
	The student demonstrates conceptual understanding of number theory by
	[9] N-5 applying the rules for order of operations to real numbers and variables
	Order of operations

Real numbers

Variables
	Applies the rules of order of operations to correctly perform calculations
	
	

	
	The student demonstrates conceptual understanding of number theory by
	[9] N-6 using distributive property with variables (L)
	Distributive property

Variables


	Applies the distributive property of multiplication over addition or subtraction with variables (e.g., 5∙(y + 3) is the same as (5∙y) + (5∙3)) 
	
	

	Measurement (MEA): Select and use systems, units, and tools of measurement
	The student demonstrates understanding of measurable attributes by
	[9] MEA-1 estimating or converting measurements between the English and metric systems in real-world applications, given a conversion factor (e.g., miles/kilometers)
	English measurements

Metric measurements

Conversion factors
	Calculates equivalent measurement units for various dimensions within the English system and metric system (e.g., how many square inches in a square meter) 

	
	

	
	The student demonstrated understanding of measurement techniques by
	[9] MEA-2 applying indirect methods, such as the Pythagorean theorem to find missing dimensions in real-world applications
	Pythagorean theorem

Dimensions

Indirect measurement

Hypotenuses

Legs


	Calculates missing dimensions using mathematical methods, such formulas such as the Pythagorean theorem 
	
	

	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
	[9] E&C-1 judging whether the strategy will result in an answer greater or less than the exact answer
	Estimation strategies


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


	
	

	
	The student accurately solves problems (including real-world situations) by
	[9] E&C-2 adding or subtracting rational numbers including integers with whole number exponents
	Rational numbers

Integers

Whole number exponents
	Adds or subtracts rational numbers, including integers with whole number exponents
	
	

	
	The student accurately solves problems (including real-world situations) by
	[9] E&C-3 multiplying or dividing rational numbers including integers with whole number exponents
	Rational numbers

Integers

Whole number exponents
	Multiplies or divides rational numbers, including integers with whole number exponents
	
	

	
	The student accurately solves problems (including real-world situations) by
	[9] E&C-4 determining rate by using ratio and proportion
	Proportions

Ratios
	Determines rate involving ratios or proportions (e.g., Daisy has 10 games; she scored 2 baskets in the first 5 games. Her friend Elena scores twice as often as Daisy. If they continue to score at their current rate, how many total baskets will Elena score by the end of the season?)
	
	

	
	The student accurately solves problems (including real-world situations) by
	[9] E&C-5 multiplying or dividing numbers in scientific notation (L)
	Multiplication

Division

Scientific notation
	Multiplies or divides numbers written in scientific notation
	
	

	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
	[9] 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
	[9] F&R-2 generalizing relationships (linear, quadratic, absolute value,) using a table of ordered pairs, a graph, or an equation
	Relationships

Linear relationship

Quadratic relationship

Absolute value relationship

Tables of ordered pairs

Graphs

Equations
	Formulates the rule 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
	[9] F&R-3 describing in words how a change in one variable in a formula affects the remaining variables (e.g., how changing the radius affects the volume of a cylinder)
	Variables

Changes in variable Formulas

Radius

Volume

Cylinders
	Identifies how changing the value of a variable in a formula affects the result (e.g., how is the volume affected if the radius of a cylinder is doubled but the height stays the same)
	
	

	
	The student demonstrates conceptual understanding of functions, patterns, or sequences including those represented in real-world situations by
	[9] F&R-4 [using a calculator as a tool when describing, extending, representing, or graphing patterns or linear equations L]
	Patterns
	Uses calculators to describe, continue, or represent a sequence of numbers or graph patterns or linear equations
	
	

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

Graphical solutions

Algebraic solutions
	Demonstrates or solves situations using systems of linear equations (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
	[9] F&R-6 solving or identifying solutions to multi-step linear equations of the form ax±b = cx±d, where a, b, c and d are rational numbers and a≠0, c≠0
	Multi-step linear equations


	Solves a problem that requires multiple operations of addition, subtraction, multiplication, or division to solve for the variable (e.g., 3x+10=x-5)

	
	

	
	The student demonstrates algebraic thinking by
	[9] F&R-7 solving literal equations or formulas for a variable involving one step (e.g., solve for t when d=rt)
	Literal equations

Formulas

Variables
	Solves for a variable for a given formula (e.g., solve for t when d=rt; solution is 
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= t)
	
	

	Geometry (G): Construct, transform, and analyze geometric figures
	The student demonstrates an understanding of geometric relationships by
	[9] G-1 identifying, analyzing, comparing, or using properties of angles (including supplementary or complementary) or circles (degrees in a circle)
	Properties of angles

Properties of circles

Supplementary angles

Complementary angles

Degrees in a circle


	Identifies or compares angles (e.g., identifies which angles are supplementary)

Identifies or compares circles
	
	

	
	The student demonstrates conceptual understanding of similarity, congruence, symmetry, or transformations of shapes by
	[9] G-2 using a coordinate plane to solve problems involving congruent or similar shapes
	Variables on a coordinate plane

Coordinates

Congruent shapes

Similar shapes
	Determines congruent or similar shapes on a coordinate plan by locating their coordinates
	
	

	
	The student demonstrates conceptual understanding of similarity, congruence, symmetry, or transformations of shapes by
	[9] G-3 drawing or describing the results of applying transformations (translations, rotations, reflections, or dilations) to figures on a coordinate plane (L)
	Transformations

Translations

Rotations

Reflections

Dilations

Coordinate plane

Quadrants
	Draws or describes the results of a transformation to a figure on a coordinate plane
	
	

	
	The student solves problems (including real-world situations) by
	[9] G-4 determining the volume or surface area of prisms, cylinders, cones or pyramids
	Volume

Surface area

Prisms

Cylinders

Cones

Pyramids


	Calculates the volume or surface of prisms, cylinders, cones, or pyramids
	
	

	
	The student demonstrates understanding of position and direction when solving problems (including real-world situations) by
	[9] G-5 graphing or identifying (using equations or formulas to determine the slope of line segments) on a coordinate plane
	Coordinate plane

x axis

y axis

Slope of a line
	Identifies the slope of a line using a graph, equation, or a formula
	
	

	
	The student demonstrates a conceptual understanding of geometric drawings or constructions by
	[9] G-6 [drawing, measuring, or constructing geometric models of plane figures (containing parallel and/or perpendicular lines) L]
	Plane figures

Perpendicular lines

Parallel lines
	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
	[9] 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 sets of data [or with technology L]
	Data classification

Tables

Graphs
	Organizes and displays two 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
	[9] S&P-2 using information from a variety of displays or analyzing the validity of statistical conclusions found in the media
	Data displays

Validity of statistical conclusions
	Interprets information from a variety of data displays 

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
	[9] S&P-3 using 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
	[9] S&P-4 identifying and/or showing the meaning of a best fit line
	Best fit line

Plotting points

Coordinate plane
	Graphs data points and identifies the line of best fit

Determines or extrapolates data using the line of best fit
	
	

	
	The student demonstrates a conceptual understanding of probability and counting techniques by
	[9] S&P-5 determining or comparing the experimental and/or theoretical probability of independent or dependent events
	Experimental probability

Theoretical probability

Independent events

Dependent events
	Calculates 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
	[9] S&P-6 making predictions about the probability of independent or dependent events and using the information to solve problems
	Probability

Independent events

Dependent events
	Predicts the probability of independent and dependent events to solve problems
	
	

	
	The student demonstrates a conceptual understanding of probability and counting techniques by
	[9] S&P 7 designing, conducting, analyzing, and communicating the results of a probability experiment (L)
	Probability experiments
	Designs and conducts a 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
	[9] PS-1 selecting, modifying, and applying a variety of problem-solving strategies (e.g., charts, graphing, inductive and deductive reasoning, Venn diagrams) and verifying the results
	Problem-solving strategies
Tables

Charts

Graphs

Guess and check
Extended patterns

Draw pictures

Make models

Lists

Venn diagram

Inductive reasoning

Deductive reasoning
	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
	[9] PS-2 evaluating, interpreting, and justifying solutions to problems by using an alternative strategy 
	Evaluation

Interpretation
Justification
	Analyzes and justifies 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
	[9] PS-3 representing mathematical problems numerically, graphically, and/or symbolically, translating among these alternative representations; 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

Converts among mathematical problems represented numerically, graphically, and/or symbolically
	
	

	Reasoning: Use logic and reason to solve mathematical problems
	The student demonstrates an ability to use logic and reason by
	[9] PS-4 following and evaluating an argument, judging its validity using inductive, or deductive reasoning and logic; or making and testing conjectures
	Generalizatoins

Conclusions

Explanations

Verifications

Justifications

Inductive reasoning

Deductive reasoning

Logic

Conjectures


	Makes connections or logical conclusions about math problems

Explains or justifies mathematical strategies and solutions using examples or counterexamples


	
	

	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
	[9] PS-5 using real-world contexts such as science, humanities, peers, community, careers, and national issues
	Real-world context
Cross-curricular applications

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