Probability & Statistics

(.5 credit)

Approved May 2011

Counting Principles
	Essential Understandings: 

1. The concepts of probability and statistics are used in numerous ways in your everyday life. 

	Content Standards:

1. Students will use basic concepts of probability and statistics.


	Essential Question: In what ways can we count objects?

	

	Learning Goals: Students will:

	Use Venn diagrams to illustrate intersections and unions of sets. 

	Use the inclusion-exclusion principle to solve counting problems involving intersections and unions of sets  

	Use other counting strategies such as listing and tree diagrams. 

	Develop the fundamental counting principle.

	Use the multiplication, addition and complement principles to solve counting problems. 

	Use combinations, permutations and permutations with repetition to solve real world counting problems. 


	Suggested Strategies
	· Using graphing calculators, 

· DI according to student readiness

· Use data and situations relevant to student interests

· A – Z student set data

· Whole group and small group cooperative learning

	Suggested Assessments
	· Quizzes

· Unit test

	Suggested Resources
	· Text:  Advanced Mathematics: Pre Calculus with Discrete Mathematics and Data Analysis

	Suggested Tech Integration
	· TI Graphing Calculators

· Microsoft Excel

	Content Vocabulary
	· Venn diagram, set notation, union, intersection, complement, Fundamental Counting Principle, factorial, combination, permutation, 

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Core Ethical Values


Introduction to Probability
	Essential Understandings: 

1. The concepts of probability and statistics are used in numerous ways in your everyday life. 

	Content Standards:

1. Students will use basic concepts of probability and statistics.


	Essential Question: How do you determine the probability of an event?

	

	Learning Goals: Students will:

	Interpret probabilities as numbers from 0 to 1.

	Define and compare theoretical and experimental probabilities.

	Describe equally likely outcomes.

	Use simulations to estimate probabilities and predict outcomes.

	Calculate the probability of simple events using a sample space. 

	Define and find conditional probabilities. 

	Use conditional probability to determine if two events are independent or dependent. 

	Use the binomial probability theorem to determine the probability of a given outcome on repeated independent trials. 

	Use combinations to solve probability problems. 

	Create tree diagrams and use them to solve conditional probability problems. 

	Find the expected value in situations involving gains and losses and to determine whether a game is fair. 


	Suggested Strategies
	· Using graphing calculators, 

· DI according to student readiness

· Use data and situations relevant to student interests

· Whole group and small group cooperative learning

· Experimental probability activities such as tossing a coin, rolling dice, choosing marbles from a cup. 

	Suggested Assessments
	· Quizzes

· Unit test

· Group Project: Create Conditional Probability and Expected Value problems

	Suggested Resources
	· Text:  Advanced Mathematics: Pre Calculus with Discrete Mathematics and Data Analysis

	Suggested Tech Integration
	· TI Graphing Calculators

· Microsoft Excel

	Content Vocabulary
	· Event, sample space, favorable outcome, mutually exclusive, equally likely, independent, dependent, binomial probability theorem, conditional probability, expected value, fair

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Core Ethical Values


Introduction to Statistics
	Essential Understandings: 

1. The concepts of probability and statistics are used in numerous ways in your everyday life. 

	Content Standards:

1. Students will use basic concepts of probability and statistics.


	Essential Question: How do you display data graphically? What statistics do you use to describe a set of data?

	

	Learning Goals: Students will:

	Define and distinguish between descriptive and inferential statistics. 

	Calculate the mean, median and mode from a set of data or frequency table. 

	Draw a boxplot for a set of data and use boxplots and stem & leaf plots to compare data. 

	Display a set of data using a histogram and ogive. 

	Interpret a set of data from a given graph.

	Compute measures of dispersion including range, variance, and standard deviation for a set of data. 

	Convert data to standard values. 

	Recognize uniform, bimodal, skewed, and normal distributions.

	Determine, for a normal distribution, the percent of data within a given interval and find percentiles. 


	Suggested Strategies
	· Using graphing calculators, 

· DI according to student readiness

· Use data and situations relevant to student interests

· Whole group and small group cooperative learning

	Suggested Assessments
	· Quizzes

· Unit test

· Writing Assignment: Finding and interpreting graphs in print media (including the internet)

	Suggested Resources
	· Text:  Advanced Mathematics: Pre Calculus with Discrete Mathematics and Data Analysis

	Suggested Tech Integration
	· TI Graphing Calculators

· Microsoft Excel

	Content Vocabulary
	· Descriptive statistics, inferential statistics, mean, median, mode, frequency, boxplot, quartile, stem & leaf, histogram, ogive, uniform, bimodal, skewed, normal, range, variance, standard deviation, z-score, percentile

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Sampling
	Essential Understandings: 

1. The concepts of probability and statistics are used in numerous ways in your everyday life. 

	Content Standards:

1. Students will use basic concepts of probability and statistics.


	Essential Question: When taking a poll on an issue, whom do you ask and how many people do you survey in order to get statistically credible results?

	

	Learning Goals: Students will:

	Define and distinguish between a sample and the corresponding population.

	Recognize different types of sampling procedures.

	Identify the limitations of different sampling procedures.

	Estimate population characteristics based on samples.

	Use a sample proportion to find a confidence interval for a corresponding proportion. 


	Suggested Strategies
	· Using graphing calculators, 

· DI according to student readiness

· Use data and situations relevant to student interests

· Whole group and small group cooperative learning

	Suggested Assessments
	· Quizzes

· Unit test

· Group Project: Create and implement a survey

	Suggested Resources
	· Text:  Advanced Mathematics: Pre Calculus with Discrete Mathematics and Data Analysis

	Suggested Tech Integration
	· TI Graphing Calculators

· Microsoft Excel

	Content Vocabulary
	· Population, sample, sample size, sampling, convenience sampling, judgment sampling, sampling by questionnaire, probability sampling, simple random sampling, stratified random sampling, confidence interval

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Correlation
	Essential Understandings: 

1. The concepts of probability and statistics are used in numerous ways in your everyday life. 

	Content Standards:

1. Students will use basic concepts of probability and statistics.


	Essential Question: How do you create models for sets of paired data? How do you know which model to use?

	

	Learning Goals: Students will:

	Create a scatter plot for a set of paired data. 

	Find the least squares line for a set of paired data. 

	Compute and interpret the correlation coefficient for a set of paired data. 

	Find an exponential function or power curve that best models certain sets of data. 

	Choose the model (linear, exponential, power) that best describes a set of data

	Use a model to make predictions. 


	Suggested Strategies
	· Using graphing calculators, 

· DI according to student readiness

· Use data and situations relevant to student interests

· Whole group and small group cooperative learning

	Suggested Assessments
	· Quizzes

· Unit test

	Suggested Resources
	· Text:  Advanced Mathematics: Pre Calculus with Discrete Mathematics and Data Analysis

	Suggested Tech Integration
	· TI Graphing Calculators

· Microsoft Excel

	Content Vocabulary
	· Scatterplot, least-squares line, curve filling, exponential functions, power function, correlation coefficient

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Core Ethical Values
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