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(+)Define a random variable for a quantity of interest by assigning a numerical value to each event in a sample space; graph the corresponding probability 

distribution using the same graphical displays as for data distributions.
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COURSE DESCRIPTION

In this second semester course, the student continues to study the vocabulary, method, and meaning in the statistics, which exist in the world around them. This is an 

applied course in which students actively construct their own understanding of the methods, interpretation, communication, and application of statistics. All topics, 

including inferences, probability distributions, means, confidence intervals, and significance tests, are framed by enduring understandings and essential questions designed 

to allow the student a deep understanding of the concepts at hand rather than by memorization and emulation. 

The TI-83+/84 OR 89 calculator and computers will be used to explore the world of data and the patterns which can be found by analyzing this information as well as 

statistical relationships.

WYOMING CONTENT AND PERFORMANCE STANDARDS

BENCHMARK

Understand statistics as a process for making inferences about population parameters based on a random sample from that population.

Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation. For example, a model says a spinning 

coin falls heads up with probability 0. 5. Would a result of 5 tails in a row cause you to question the model?

Recognize the purposes of and differences among sample surveys, experiments, and observational studies; explain how randomization relates to each.

Understand that two events A and B are independent if the probability of A and B occurring together is the product of their probabilities, and use this 

characterization to determine if they are independent.

Understand the conditional probability of A given B as P(A and B)/P(B), and interpret independence of A and B as saying that the conditional probability 

of A given B is the same as the probability of A, and the conditional probability of B given A is the same as the probability of B.

Use data from a sample survey to estimate a population mean or proportion; develop a margin of error through the use of simulation models for random 

sampling.

Use data from a randomized experiment to compare two treatments; use simulations to decide if differences between parameters are significant.

Evaluate reports based on data.

Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of the outcomes, or as unions, intersections, or 

compliments of other events ("or," "and," "not").

Construct and interpret two-way frequency tables of data when two categories are associated with each object being classified. Use the two-way table as 

a sample space to decide if events are independent and to approximate conditional probabilities. For example, collect data from a random sample of 

students in your school on their favorite subject among math, science, and English. Estimate the probability that a randomly selected student from your 

school will favor science given that the student is in tenth grade. Do the same for other subjects and compare the results.

Recognize and explain the concepts of conditional probability and independence in everyday language and everyday situations. For example, compare 

the chance of having lung cancer if you are a smoker with the chance of being a smoker if you have lung cancer.

Find the conditional probability of A given B as the fraction of B’s outcomes that also belong to A, and interpret the answer in terms of the model.

Apply the Addition Rule, P(A or B) = P(A) + P(B) – P(A and B), and interpret the answer in terms of the model.

(+)Apply the general Multiplication Rule in a uniform probability model, P(A and B) = [P(A)]x[P(B|A)] =[P(B)]x[P(A|B)], and interpret the answer in terms 

of the model.

(+)Use probabilities to make fair decisions (e.g., drawing by lots, using a random number generator).

(+)Weigh the possible outcomes of a decision by assigning probabilities to payoff values and finding expected values.

(+)Develop a probability distribution for a random variable defined for a sample space in which probabilities are assigned empirically; find the expected 

value. For example, find a current data distribution on the number of TV sets per household in the United States, and calculate the expected number of 

sets per household. How many TV sets would you expect to find in 100 randomly selected households?

(+)Develop a probability distribution for a random variable defined for a sample space in which theoretical probabilities can be calculated; find the 

expected value. For example, find the theoretical probability distribution for the number of correct answers obtained by guessing on all five questions of 

a multiple-choice test where each question has four choices, and find the expected grade under various grading schemes.

(+)Calculate the expected value of a random variable; interpret it as the mean of the probability distribution.



S.IC.1; S.IC.2; S.IC.3; S.IC.4; 

S.IC.5; S.IC.6

S.CP.1; S.CP.2; S.CP.3; S.CP.4; 

S.CP.5; S.CP.6; S.CP.7; S.CP.8

S.MD.1; S.MD.2; S.MD.3; 

S.MD.4; S.MD.5; S.MD.6

Unit 1: Conducting Experiments

In this unit, you will learn about experiments and what 

information you can expect to obtain. Terminology related to 

experiments such as experimental units, treatments, factors, 

and levels are explained. You will learn about the different kinds 

of experiments and experimental designs. Experimental cautions 

are explained as well as how to conduct a simulation. The 

concept of generalizability, making generalizations about a 

population, is covered as well as how to control for variables 

that you know will affect the results, such as blocking.

•Identify the basic terminology of experiments

•Discern the purpose and feasibility of conducting an experiment;   

•Discover the basic structure of experimental design and what role 

randomization plays;  

•Design a completely randomized experiment;   Identify the placebo effect 

and decide how to account for it;  

•Design more complicated experiments using the concepts of matching and 

blocking;   

•recognize confounding variables, bias, and blinding;  Conduct a simulation 

using probabilities and either a random digit table or calculator to obtain 

your data;      

•Describe the conditions for and details of conducting a simulation;   

•Understand when and how to generalize results

In this unit you will learn about random variables, such as 

discrete random variables and continuous random variables, 

including notation convention and probability distributions 

related to each. You will also learn how to calculate expected 

values and determine if a game is fair using mean, standard 

deviation, and variance.

Define and notate random variables

Recognize discrete random variables

Identify and use discrete probability distributions

Distinguish between discrete and continuous random variables

Construct and use continuous probability distributions and review the 

normal distribution

Correctly make normal distribution calculations

Determine the mean, or expected value, of a random variable

Identify if a game is fair using statistics

Calculate the variance and standard deviation of a random variable

Recognize and understand the applicability of the Law of Large Numbers

Use and apply the rules for means and variances when combining random 

variables

Unit 3: Random Variables

In this unit you will learn that certain events can be described 

and predicted using binomial and geometric models. The criteria 

for each model is introduced as well as how to find the 

probabilities of each using mean, standard deviation, and 

formulas.

•Recognize binomial settings by their four characteristics;  recognize 

binomial probabilities;  

•Use and apply the binomial formula and the mean and standard deviation 

of binomial distributions

•Interpret and manipulate the binomial formula

•Calculate and understand the binomial mean and standard deviation

•Recognize geometric settings and distinguish them from binomial settings

•Understand the four conditions necessary for a geometric setting

•Distinguish between binomial and geometric setting

•Calculate probabilities within geometric settings as well as apply the 

geometric mean and standard deviation

•Use geometric probabilities to model this and other geometric 

distributions

Unit 2: Probability

In this unit, you will learn the meaning of probability and how to 

calculate probability. You will use various methods for finding 

probability based on the circumstances, such as using the 

counting principle, the multiplication principle, and the addition 

rule. You will learn how working with and without replacement 

affects probability. Concepts such as disjoint events, 

independence and conditional probability are explained as well 

as how Venn diagrams and tree diagrams can be used to 

determine probability.

•Define probability both from a formal point of view and a working one

•Recognize randomness

•Relate the idea of over the long haul

•Identify the sample space for a probability setting

•Recognize replacement

•Demonstrate how to count using the multiplication principle and see its 

connection to a tree diagram

•Recognize the basic rules of probability

•Define Venn diagrams 

•Demonstrate Benford's law

•Identify probability and the multiplication rule

•Explain independence and how it affects probability models

•Illustrate how probability can model more realistic settings

•Understand Union notation

•Use Venn diagrams to understand overlapping events

•Recognize how the concept of independence and conditional probability 

are related

•Calculate conditional probabilities

•Organize data into a tree diagram

•Use a tree diagram to find probability



S.IC.4

Unit 5: Sampling Distributions

This unit explores sampling distributions which provide 

descriptive measurements, such as mean, median, and standard 

deviation of a sample. You will learn how sampling statistics 

relate to the population through the Central Limit Theorem, 

normal approximations, and sample proportions and means.

•Understand what a sampling distribution is as well as how it is affected by 

sampling variabilty

•Understand the characteristics of bias and variability

•Define the characteristics of a sampling distribution based upon 

proportions and categorical data

•Determine the conditions under which you may estimate the standard 

deviation of the distribution and assume normality in order to make 

calculations and decisions

•Determine the characteristics of a sampling distribution based on means 

and quantitative data

•Select the details of sampling distributions of quantitative data

•Discover the conditions under which you may assume normality in order 

to make calculations and decisions

•Determine the significance and necessity of the Central Limit •Theorem to 

the study of statistics

•Understand how it is that nearly every sampling distribution approaches a 

normal distribution

Unit 6: Semester Review and Exam

In this unit, you will have the opportunity to review and pull 

together all the information introduced in the second semester 

of the course in order to prepare for the semester exam.

•review the concepts you learned and prepare for the semester exam

•complete the semester exam

Unit 4: Binomial and Geometric Distributions

This unit explores sampling distributions which provide 

descriptive measurements, such as mean, median, and standard 

deviation of a sample. You will learn how sampling statistics 

relate to the population through the Central Limit Theorem, 

normal approximations, and sample proportions and means.

•Understand what a sampling distribution is as well as how it is affected by 

sampling variabilty

•Understand the characteristics of bias and variability

•Define the characteristics of a sampling distribution based upon 

proportions and categorical data

•Determine the conditions under which you may estimate the standard 

deviation of the distribution and assume normality in order to make 

calculations and decisions

•Determine the characteristics of a sampling distribution based on means 

and quantitative data

•Select the details of sampling distributions of quantitative data

•Discover the conditions under which you may assume normality in order 

to make calculations and decisions

•Determine the significance and necessity of the Central Limit •Theorem to 

the study of statistics

•Understand how it is that nearly every sampling distribution approaches a 

normal distribution


