MATHEMATICS CURRICULUM SCOPE & SEQUENCE
CONTENT STANDARD # 8:  Patterns PreK-12




















Students will discover, analyze, describe, extend and create patterns and use patterns to describe mathematical and other real-world phenomena.

CONTENT STANDARD #9:  Algebra and Functions PreK-12

Students will use algebraic skills and concepts, including functions, to describe real-world phenomena symbolically and graphically, and to model quantitative change.


	Preschool
	Kindergarten
	Grade 1
	Grade 2
	Grade 3
	Grade 4
	Grade 5
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Where Learning Comes to Life




Create and duplicate patterns and shapes using a variety of materials. MA4:8a
Example:

Create such a picture and have children use their classmates to recreate the same pattern.  Use classmates to create a new pattern, e.g., standing, sitting, standing, sitting, etc.

2. Recognize simple patterns and experiment with duplicating or extending them. MA4:8a
Example: Using rhythm sticks, invent a pattern, with other children and adults copying and adding another beat to the sequence.
	1. Recognize, describe and extend simple patterns of shapes, sounds, numbers and colors and describe the pattern’s rule. MA4:8a, b
2. Make comparisons and describe qualitative and quantitative changes of a given pattern (more, less, bigger, smaller, longer, one more, one less, for example, the flower grew the size of 3 pattern blocks in one week. MA4:8a, c
	1. Recognize, describe, extend and create a variety of simple patterns, repeating and growing, and translate from one representation to another. MA4:8a, b
2. Model real life situations that involve addition and subtraction of whole numbers using objects, pictures and number sentences including those with a missing addend. MA4:9a, b
3. Skip count and describe number patterns by ones and tens to 100 and by twos ( 2's) to 20 and by fives (5's) to 50. MA4:8a, c
4.  Develop and test generalizations based on observations of patterns and relationships and exploring simple functions, e.g., predicting a pattern that is 20 cubes long after making one that is 10 cubes long. MA4:8c, 9a
	1. Use tables and graphs to display pattern data and explore a variety of ways to describe and  write rules for 

patterns (pictorially and with numbers and letters). MA4:8b

2. Explore and describe number patterns on hundreds charts and number lines including counting by 2's, 5's, 10's, 100's and counting on by 10 (i.e. 4, 14, 24, 34…) MA4:8a, c
3. Model situations that involve addition and subtraction of whole numbers using objects, pictures and symbols, including open number sentences. 

MA4:9a, b
4. Make comparisons of data  and analyze observable changes using qualitative (growing taller) and 

quantitative (by 2 inches) descriptions.  MA4:9a
	1. Extend, classify and make generalizations about geometric and numerical patterns.  MA4:8a, c
2. Represent and analyze patterns and functions using words, tables and graphs. MA4:8b & MA4:9a
3. Identify specific illustrations of  the commutative and associative properties of whole numbers and

 use them  to construct estimation and computation strategies. MA4:9a & MA4:1e

4. Express mathematical relationships involving addition, subtraction, multiplication and division as open number sentences and simple equations, i.e., 17 + _   = 32 or A=B-3 and match to simple story problems. MA4:8b & MA4:9a
	1. Extend, classify and describe patterns, sequences, and relationships within them (e.g., there are 3 green squares for every red triangle) and develop and test generalizations based on observations of geometric and numerical patterns and relationships. MA4:8a, c
2. Represent and analyze patterns and functions and describe their rules using words, tables, graphs, verbal descriptions and simple equations. MA4:8b & MA4:9a, b
3. Use letters and geometric symbols to represent similarities and regularities observed in patterns. MA4:9a
4. Express mathematical relationships and represent the concept of a variable as an unknown quantity using a letter or symbol in simple equations and match equations to word problems. MA4:9a, b
	1. Represent and analyze a wide variety of geometric and numerical patterns using words, tables, verbal descriptions, graphs and equations and state the rule for a given pattern. 
MA8:8a, b, d
2. Identify the commutative, associative and distributive properties and use the order of operations to write equations involving two or more operations. 
MA8:9:a, e
3. Use concrete materials to express mathematical relationships and the idea of a variable in simple equations and inequalities and write and solve simple equations and inequalities as part of the problem-solving process. MA8:9a, b
4. Investigate and describe how a change in one variable relates to a change in a second variable, including situations with constant or varying rates of change, (e.g., the machine fills 100 bottles every minute) and write the rule to represent the relationship. MA8:8b & MA8:9b, c
5. Use word sentences, verbal rules and where appropriate, equations to describe real world relationships such as, cost price + $8 = selling price. MA8:9a, e


	Grade 6
	Grade 7
	Grade 8
	Grade 9 & 10
	Grade 11 & 12

	1. Use tables, graphs, words and equations to represent, analyze and describe the rules for a wide variety of patterns including functions. MA8:8a & MA8:9b, c
2. Use variables to describe quantitative relationships such as formulae to write simple equations. MA8:8c
3. Identify linear functions from tables, graphs or equations and use graphs to analyze the nature of changes in linear relationships. MA8:9c
	1. Represent, analyze, and generalize a variety of patterns with tables, graphs, and words and when possible, symbolic rules. MA8:8c, d & MA8:9b
2. Relate and compare different forms of representation for a relationship, including comparisons between symbolic expressions and graphs of lines. MA8:8b
3. Model and solve contextualized problems using graphs, tables, and equations, and use graphs to analyze the nature of changes in linear and nonlinear relationships and describe how changes in the constants result in changes to the graph of a linear equation, and determine the meaning of 

slope and intercept. MA8:8e & MA8:9b, e

4. Recognize and generate equivalent forms for simple algebraic expressions and solve equations. MA8:9a
5. Solve problems involving simple linear equations using concrete, verbal, graphical, tabular and representations. MA8:9e
	1. Recognize and use patterns to identify the nth  term in a sequence and sum the sequence. MA8:8a, c
2. Identify functions as linear or nonlinear and contrast their properties from tables, graphs and equations and model situations and or relationships with linear and non-linear functions. MA8:8b & MA8:9a, b
3. Given a qualitative graph, hypothesize about the possible real world relationship between the independent/dependent variables. MA8:8b, e & MA8:9c
4. Use graphs to analyze and describe the nature of changes in linear and nonlinear relationships and inequalities, including slopes, intercepts, maximum and minimum points and simple systems of equations. MA8:8d & MA8:9c
5. Use tables, graphs and symbolic representations to model and solve problems involving interdisciplinary contexts. MA8:9e
6. Identify the strengths and limitations of graphical, tabular and symbolic representations when solving problems.

MA8:8d & MA8:9b
	1. Identify, describe, create and generalize numerical and spatial patterns with tables, graphs, words, equations and symbolic rules. MA12:8a, b & MA12:9d
2. Identify relations and functions and use various representations for them. MA12:8c & MA12:9b
3. Analyze and make predictions about functions of one variable by investigating rates of change (slope) and intercepts. MA12:8b & MA12:9a
4. Model and solve problems that involve varying quantities with variables, expressions, equations, and inequalities and solve equations and inequalities using graphing calculators and computers as well as appropriate paper and pencil techniques. MA12:8b & MA12:9a, d
5. Identify, analyze and use patterns to solve geometric problems. MA12:8a
6. Identify and use equations and formulas to solve problems in various contexts. MA12:9e, f
7. Judge the reasonableness of the results of symbol manipulations as it relates to practical models and authentic contexts. MA12:3a
	1. Identify, describe and generalize patterns from data and analyze patterns of change. MA12:8b,c
2. Compare, convert and describe flexibly among the properties of classes of functions, including exponential, polynomial, rational, logarithmic and periodic functions. MA12:9b
3. Model and solve problems that involve varying quantities with variables, expressions, equations, inequalities, absolute values, vectors, and matrices. MA12:9a,d
4. Analyze the effect of parametric changes on the graphs of functions. MA12:9c
5. Predict and describe patterns produced by explicitly and recursively defined functions - iterations, approximations, limits and fractals. MA12:8c
6. Perform transformations such as combining, composing and inverting commonly used functions, including using technology to perform such transformations. MA12:9e
7. Analyze essential relationships in a problem and determine the class, or classes of functions that might model the relationships and help solve the problem. MA12:8b & MA12:9f
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