Algebra I Standards

Standard 1: Number and Computation -The student uses numerical and computational concepts and procedures in a variety of situations.

Benchmark 1:
Number Sense – The student demonstrates number sense for real numbers and algebraic expression in a variety of situations.

Indicators:

1. Knows and explains what happens to the product or quotient when:

a. A positive number is multiplied or divided by a rational number greater than zero and less than one, e.g., if 24 is divided by 1/3, will the answer be larger than 24 or smaller than 24?  Explain.  

b. A positive number is multiplied or divided by a rational number greater than one, C

c. A nonzero real number is multiplied or divided by zero (For the purpose of assessment, an explanation of division by zero will be expected.)

Benchmark 2:
Number Systems and Their Properties – The student demonstrates an understanding of the real number system; recognizes, applies, and explains their properties, and extends these properties to algebraic expressions.

Indicators:

1. Names, uses, and describes these properties with the real number system and demonstrates their meaning including the use of concrete objects 
a. Commutative (a + b = b + a and ab = ba), associative [a + (b + c) = (a + b) + c and a(bc) = (ab)c], distributive [a (b + c) = ab + ac], and substitution properties (if a = 2, then 3a = 3 x 2 = 6);  

b. Identity properties for addition and multiplication and inverse properties of addition and multiplication (additive identity: a + 0 = a, multiplicative identity: a • 1 = a, additive inverse: +5 + –5 = 0, multiplicative inverse: 8 x 1/8 = 1);

c. Symmetric property of equality (if a = b, then b = a); 

d. Addition and multiplication properties of equality (if a = b, then a + c = b + c and if a = b, then ac = bc) and inequalities (if a > b, then a  + c > b + c and if a > b, and c > 0 then ac > bc); 

e. Zero product property (if ab = 0, then a = 0 and/or b = 0).

2. Identifies all the subsets of the real number system [natural (counting) numbers, whole numbers, integers, rational numbers, irrational numbers] to which a given number belongs. (For the purpose of assessment, irrational numbers will not be included.)

3. Generates and/or solves real-world problems with rational numbers using the concepts of these properties to explain reasoning:

a. Commutative, associative, distributive, and substitution properties; e.g., we need to place trim around the outside edges of a bulletin board with dimensions of 3 ft by 5 ft. Explain two different methods of solving this problem and why the answers are equivalent.

b. Identity and inverse properties of addition and multiplication; e.g., I had $50.  I went to the mall and spent $20 in one store, $25 at a second store and then $5 at the food court. To solve:  [$50 – ($20 + $25 + $5) = $50 - $50 = 0]. Explain your reasoning.

Benchmark 4: Computation – The student models, performs, and explains computation with real numbers and polynomials in a variety of situations.



Indicators:

1. Performs and explains these computational procedures with rational numbers:

a. Addition, subtraction, multiplication, and division of integers 

b. Order of operations (evaluates within grouping symbols, evaluates powers to the second or third power, multiplies or divides in order from left to right, then adds or subtracts in order from left to right);

2. Generates and/or solves one- and two-step real-world problems using computational procedures and mathematical concepts with:

a. Rational numbers, e.g., find the height of a triangular garden given that the area to be covered is 400 square feet with a base of 12½ feet;

b. The irrational number pi as an approximation, e.g., before planting, a farmer plows a circular region that has an approximate area of 7,300 square feet.  What is the radius of the circular region to the nearest tenth of a foot?

c. Applications of percents, e.g., sales tax or discounts.  (For the purpose of assessment, percents greater than or equal to 100% will NOT be used).

Standard 2: Algebra - The student uses algebraic concepts and procedures in a variety of situations.

Benchmark 2: Variables, Equations, and Inequalities – The student uses variables, symbols, real numbers, and algebraic expressions to solve equations and inequalities in variety of situations.

Indicators:

1. Solves systems of linear equations with two unknowns using integer coefficients and constants.

2. Represents and/or solves real-world problems with linear equations and inequalities both analytically and graphically, e.g., tickets for a school play are $5 for adults and $3 for students.  You need to sell at least $65 in tickets.  Give an inequality and a graph that represents this situation and three possible solutions.

3. Solves: 

a. One- and two-step linear equations in one variable with rational number coefficients and constants intuitively and/or analytically;

4. Represents real-world problems using:

a. Variables, symbols, expressions, one- or two-step equations with rational number coefficients and constants, e.g., today John is 3.25 inches more than half his sister’s height. If J = John’s height, and S = his sister’s height, then J = 0.5S + 3.25.

Benchmark 3: Functions – The student analyzes functions in a variety of situations.



Indicators:

1. Recognizes how changes in the constant and/or slope within a linear function changes the appearance of a graph.

2. Interprets the meaning of the x- and y- intercepts, slope, and/or points on and off the line on a graph in the context of a real-world situation.

3. Translates between the numerical, tabular, graphical, and symbolic representations of linear relationships with integer coefficients and constants, e.g., a fish tank is being filled with water with a 2-liter jug.  There are already 5 liters of water in the fish tank.  Therefore, you are showing how full the tank is as you empty 2-liter jugs of water into it. Y = 2x + 5 (symbolic) can be represented in a table (tabular) –

	X
	0
	1
	2
	3

	Y
	5
	7
	9
	11


     



      and as a graph (graphical) – 
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Benchmark 4: Models – The student develops and uses mathematical models to represent and justify mathematical relationships found in a variety of situations involving tenth grade knowledge and skills.



Indicators:

1. Determines if a given graphical, algebraic, or geometric model is an accurate representation of a given real-world situation

Standard 3: Geometry – The student uses geometric concepts and procedures in a variety of situations.

Benchmark 1:
Geometric Figures and Their Properties – The student recognizes geometric figures and compares and justifies their properties of geometric figures in a variety of situations.



Indicators:

1. Solves real world problems by applying the Pythagorean Theorem, e.g., when checking for square corners on concrete forms for a foundation, determine if a right angle is formed by using the Pythagorean Theorem 
2. Solves real-world problems by:

a. Using the properties of corresponding parts of similar and congruent figures, e.g., scale drawings, map reading, proportions, or indirect measurements.

3. Solves real-world problems by:

a. Using the properties of corresponding parts of similar and congruent figures, e.g., scale drawings, map reading, proportions, or indirect measurements.

4. Uses the Pythagorean theorem to:

a. Determine if a triangle is a right triangle,   

find a missing side of a right triangle where the lengths of all three sides are whole numbers.

Benchmark 4:
Geometry from an Algebraic Perspective – The student uses an algebraic perspective to analyze the geometry of two- and three-dimensional figures in a variety of situations.



Indicators:

1. Finds and explains the relationship between the slopes of parallel and perpendicular lines

2. Recognizes the equation of a line and transforms the equation into slope-intercept form in order to identify the slope and y-intercept and uses this information to graph the line.

3. Uses the coordinate plane to:

a. List several ordered pairs on the graph of a line and find the slope of the line;

b. Recognize that ordered pairs that lie on the graph of an equation are solutions to that equation;

c. Recognize that points that do not lie on the graph of an equation are not solutions to that equation; 

d. Determine the length of a side of a figure drawn on a coordinate plane with vertices having the same x- or y-coordinates;

Standard 4: Data - The student uses concepts and procedures of data analysis in a variety of situations.

Benchmark 1: Probability – The student applies probability theory to draw conclusions, generate convincing arguments, make predictions and decisions, and analyze decisions including the use of concrete objects in a variety of situations.  




Indicators:

1. Explains the relationship between probability and odds and computes one given the other.

2. Finds the probability of a compound event composed of two independent events in an experiment, simulation, or situation, e.g., what is the probability of getting two heads, if you toss a dime and a quarter?

3. Makes predictions based on the theoretical probability of: 

a. A simple event in an experiment or simulation, 

Benchmark 2: Statistics – The student collects, organizes, displays, explains, and interprets numerical (rational) and non-numerical data sets in a variety of situations.

Indicators:

1. Explains the effects of outliers on the measures of central tendency (mean, median, mode) and range and interquartile range of a real number data set.

2. Approximates a line of best fit given a scatter plot and makes predictions using the graph or the equation of that line.

3. Uses data analysis (mean, median, mode, range, quartile, interquartile range) in real-world problems with rational number data sets to compare and contrast two sets of data, to make accurate inferences and predictions, to analyze decisions, and to develop convincing arguments from these data displays
4. Determines and explains the measures of central tendency (mode, median, mean) for a rational number data set
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