Mathematics Indicators

Mathematics Indicator 1.1.1

The student will recognize, describe, and/or extend patterns and functional relationships that are expressed numerically, algebraically, and/or geometrically.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. A pattern or table that is given must be a linear rule, or x2 + c or x3 + c or a simple arithmetic progression, or a geometric progression with a positive exponent.

2. Students will not be asked to draw the next figure for three-dimensional figures.

Skills Statements 1. Given a numeric or geometric pattern, algebraic or geometric representation, or written description, the students will give a verbal description of a pattern or predict the next term or a specific term in a pattern or functional relationship.  (Algebraic description of patters is in indicator 1.1.2)

Stock Market Tie-in
If the price of a new company's stock can be written as y = .5 x 2 + 2, where x is the number of months the stock has been listed on NASDAQ, what will be the price of the company's stock a year from now if its Initial Public Offering was $16 per share.

Mathematics Indicator 1.1.2

The student will represent patterns and/or functional relationships in a table, as a graph, and/or by mathematical expression.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. A pattern, expression, or table that is given is to be a linear rule, or quadratic, or a simple arithmetic progression, or a geometric progression with a positive exponent.

Skills Statements 1. Given a written description, algebraic expression, or graph with easily read ( no need to approximate values) coordinates or a table, the student will produce a graph, table, linear or x2 (simple quadratic) algebraic expression.  For an ECR, the algebraic expression can be an explicit or recursive expression.

Stock Market Game Tie-in
Make a graph of a stock's price and volume (# of shares traded per day) and then write an equation that best fits the relationship between price and volume.

Mathematics Indicator 1.1.3

The student will apply addition, subtraction, multiplication, and/or division of algebraic expressions to mathematical and real-world problems.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. The algebraic expression is a polynomial expression in one variable that is not simplified and has a maximum of eight terms.

Skills Statements 1. The student will represent a situation as a sum, different, product, and/or quotient in one variable.

Stock Market Tie-in
Given the closing price of a stock and its current Price Earnings Ratio, calculate the earnings per share of the company.  PE = price/earnings per share

Mathematics Indicator 1.1.4

The student will describe the graph of a non-linear function and discuss its appearance in terms of the basic concepts of maxima and minima (highs and low), roots (zeros), limits (boundaries), rate of change, and continuity.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. Coordinate graphs should be easily read (e.g., critical coordinates should be easily identified).  Problems will have the graph given.  Problems will not be contextualized.

Skills Statements 1. Given the graph of a non-linear function, the student will identify maxima/minima, roots, rate of change over a given interval (increasing/decreasing), continuity, or domain and range.

Stock Market Game Tie-in
Stock analysts often chart stocks to see where price movements (up or down) seem to happen.

Given a graph of such movements over time, have students predict the next price movement and justify their answer using the terms:  maxima/minima, rate of change, and range.

Mathematics Indicator 1.2.1

The student will determine the equation for a line, solve linear equations, and/or describe the solutions using numbers, symbols, and/or graphs.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. Functions are to have no more than two variable with rational coefficients.  Linear equations will be given in either form:  Ax + By = C or y = mx + b.  Vertical lines are included.  The majority of these items should be in real-world context.

Skills Statements 1. Given the graph of a line, or a written description of a situation that can be modeled by a linear function, or two or more collinear points, or a point and slope, the students will find the equation, or solve a one-variable equation for the unknown, or solve a two-variable equation for one of the variables and graph the resulting equation or interpret the solution in light of the context, make a prediction, create a table of values, find and/or interpret the slope (rate of change) and/or intercepts in relation to the context.  Any correct form of a linear equation will be acceptable as a response.

Stock Market Tie-in
Given the price history of a company's stock, students calculate the stock "BETA".

Beta is the assessment of how volatile a stock price is compared to other companies in the same industry.  Example, General Motors is in the automotive industry, while McDonalds is in the fast food industry.

For example, if stocks in a certain industry have increased in price by an average of 10% for a given time period and the company being evaluated increased by 20% then the company would have a beta of 2, which is quite volatile.  It also implies that the stock might decrease by more than the industry average when stock prices in the industry fall.

Mathematics Indicator 1.2.2

The student will solve linear inequalities and describe the solutions using numbers, symbols, and/or graphs.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. Inequalities are to have not more than two variables with rational coefficients.  Acceptable forms are:  Ax + By < C, Ax + By <= C, Ax + By > C, Ax + By <= C, y < mx + b, y <= mx + b, y >= mx + b, y > mx + b, y < b, y <= b, y > b, y >= b, x < b, x <= b, x > b, x >= b, a <= x <=b, a < x < b, a <= x < b, a < x <= b.  The majority of these items should be in real-world context.  It does not include systems of linear inequalities.

Skills Statements l. Given a linear inequality, as a written description, or an algebraic expression, or a graph, the students will graph the inequality, or write an inequality and solve it, or interpret an inequality in the context of the problem.  Any correct form of a linear inequality will be an acceptable response.

Stock Market Game Tie-in
Student can notice the fickle nature of the stock markets by analyzing the inequalities that are evident when changes in the underlying factors of demand or supply of a company's product result in greater or lesser changes in the stock price than would be expected.

Mathematics Indicator 1.2.3

The student will solve and describe if and where two straight lines intersect using numbers, symbols, and/or graphs.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. Functions are to have no more than two variables with rational coefficients.  Acceptable forms are:  Ax + By = C or y = mx + b.  Vertical lines are included.  Systems of linear functions may include the same, parallel, or intersecting lines.  The majority of these items should be in real-world context.

Skills Statements 1. Given a written description or the graph of two lines, or equations for two lines, the student will determine the system of equations and its solution, or describe the relationship of the points on one line with points on the other line or give the meaning of the point of intersection in the context of the problem, or graph the system, determine the solution and interpret the solution in the context of the problem.  Any correct form of a linear equation will be an acceptable response.

Stock Market Game Tie-in
Students can produce supply and demand curves which intersect at the equilibrium price and quantity for a product's price or a stock price.

Mathematics Indicator 1.2.4

The student will describe how the graphical model of a non-linear function represents a given problem and will estimate the solution.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. The problem is to be in a context.  The function will be given as a graph and may also include its equation.  The features of the graph include those listed for 1.1.4.  Functions may include step, absolute value, or piece-wise functions.

Skills Statements l. Given a graph in a context, the student will describe the graph and/or explain how the graph represents the problem or solution and/or estimate the solution (Note:  For a BCR that also assesses 1.2.5, the equation will be given.)

Stock Market Game Tie-in
Stock price changes can be graphed and students can explain why prices changed based on their knowledge of the news which caused the prices to change.

Mathematics Indicator 1.2.5

The student will apply formulas and/or use matrices (arrays of numbers) to solve real-world problems.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. Matrices will be addressed through manipulation of data in tables using the operations of addition, subtraction, and scalar multiplication.  This manipulation does not include the use of inverse matrices or determinants.  Formulas will be given either in the problem or on the reference sheet.  Formulas may express linear or non-linear relationships.  Students will only be expected to solve for first degree variables.

Skills Statements 1. Given a formula, students will substitute values, solve and interpret solutions in the context of a problem.  Given matrices, the students will perform operations and interpret solutions in real-world contexts.

Stock Market Game Tie-in
Given tables of daily prices and daily sales volume, students can interpret the relationship between the two variables.  The same can be done for other variables that affect stock prices as well.

Mathematics Indicator 2.2.3

The student will identify or use inductive or deductive reasoning.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. Students are expected to demonstrate their geometric reasoning and justify conclusions when solving problems.  Although the focus is on geometric theory, answers to some questions may include a numeric answer.

2. For at least one BCR, students should be expected to use geometric properties to justify their solution to a problem with a real-world context.  An SR item may include geometric applications, patterns, and logic, which may include syllogisms.

3. Valid arguments may be in a variety of forms including narrative, flow chart, or two-column proof.

Skills Statements l. The student identifies an argument as inductive or deductive reasoning or given a situation, the student arrives at a conclusion using inductive or deductive reasoning.

Stock Market Tie-in
Students use both inductive and deductive reasoning to make stock market game picks.

Mathematics Indicator 3.1.1

The student will design and/or conduct an investigation that uses statistical methods to analyze data and communicate results.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. The student's response indicates how the data will be collected and defends the method.  Sample size is given and use of random sample techniques is specified.  A Sample is random if it is selected so that each member of the population is equally likely to be chosen and the members of the same are chosen independently of each other.

Skills Statements l. The students will describe how they would do an investigation, select an investigation, and defend their choice.  Students will consider simple random sample (SRS) techniques that may include sampling size, bias representation, and randomness. An ECR assessing 3.1.1 and 3.1.2 or 3.1.3 will be constructed so that students will tell how they would gather data for 3.1.1 and then be given data to analyze for 3.1.2 or 3.1.3.

Stock Market Game Tie-in
Stock selection requires students to be able to set up an evaluation process and to select the market factors (data) which will affect the companies they are interested in.

Mathematics Indicator 3.1.2

The student will use the measures of central tendency and/or variability (mean, median, mode, range, interquartile range, quartile) to make informed conclusions.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. Measures of central tendency include mean, median, and mode.  Measures of variability include range, interquartile range, and quartiles.

Skills Statements 1. The student uses measures of central tendency and variability to solve problems and make informed conclusions.

Stock Market Tie-in

Students can calculate the Dow Jones Industrial (or other) averages.

Student can calculate a stock's "Beta" (estimate of stock variability/volatility).

Student can predict when stock prices are too high or too low.

Mathematics Indicator 3.1.3

The student will calculate theoretical probability or use simulations or statistical inferences from data to estimate the probability of an event.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. Questions will have raw data given in the problem.

Skills Statements l. Using given data, the student determines the experimental or theoretical probability of an event.

Stock Market Game Tie-in

Given information/data on a company's stock price history, students can predict the probability of the current stock price riding or falling.  Students can estimate the probability of stock price movements given certain market conditions.

Mathematics Indicator 3.2.1

The student will make informed decisions and predictions based upon the results of simulations and data from research

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. Data will be given in the problem.

Skills Statements l. Given data from simulation or research, the student makes informed decisions and predictions.

Stock Market Game Tie-in

Students select stocks that they feel will be changing soon based on their analysis of current market conditions and then justify why they thought those conditions would cause stock price changes.

Mathematics Indicator 3.2.2

The student will interpret data and/or make predictions by finding and using a line of best fit and by using a given curve of best fit.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. Items should include a definition of the data and what it represents, opportunities to interpolate and extrapolate, and limits on domain and range.

2. Data will be given when students are required to determine a line of best fit.

3. Equation or graph will be given when students are required to use a curve of best fit.

Skills Statements l. The students will demonstrate their understanding of the process by finding a line of best fit and by using it to make predictions and/or interpret data (slope and intercepts) or by using a curve of best fit to make a prediction.

Stock Market Game Tie-in

Students can make price change histograms, form a line of best fit, and then predict future stock price changes.

Mathematics Indicator 3.2.3

The student will communicate the use and misuse of statistics.

See Activities for this Indicator See related Skills for Success Indicators.

Assessment Limit  l. Examples of "misuse of statistics" include:  misuse of scaling on a graph, using the inappropriate measure of central tendency to represent data, using three-dimensional figures inappropriately, using data to sway interpretation to a predetermined conclusion, using biased sampling, and predicting outside the domain.

Skills Statements l. Given a set of data or statistics, the student will analyze and identify both proper and improper use of statistical data.

Stock Market Game Tie-in

Students can analyze which statistics are the most helpful and which are the most misleading in selecting stocks for long term and short term investment.

