COURSE TITLE:  Introduction to Statistics 



COURSE DESCRIPTION:  The focus of this course will be on solving real life problems in statistics. Topics include analysis of data using sample statistics, basic probability theory, probability distributions and sampling distributions of means and proportions.

Prerequisite: Algebra II and Math Department recommendations.

COURSE REQUIREMENTS/REQUIRED MATERIALS:

A. Text: Stats Modeling the World


Bock, Velleman, DeVeaux

2nd edition  

B. A 3-ring binder, looseleaf, notebook

C. Pencils, erasers

D. TI 84 Graphing calculator 

E. Red Pen.

COURSE OBJECTIVE/STUDENT OUTCOMES:

A. Students will become familiar data 

Upon completing this goal the student will be able to


* identify the Who, What, When, Where, Why and How of data

  or recognize when some of this information has not been provided.


* identify the cases and variables in a data set


* classify a variable as categorical or quantitative, depending 
        on its use.


* identify the units for a quantitative variable which 

  has been measured.


* describe a variable in terms of its Who, What, When,
        Where, Why and How

B. Students will display and describe Categorical Data.

Upon completing this goal students will be able to


* recognize when a variable is categorical and choose an

  appropriate display for it.


* understand how to examine the association between 

  categorical variables by comparing conditional and 

  marginal percentages.


* summarize the distribution of a categorical variable with 

  a frequency table.


* make and examine a contingency table.

* Make and examine displays of the conditional

  distributions of one variable for two or more groups.


* describe the distribution of a categorical variable in 

  terms of its possible values and relative frequencies.


* describe any anomalies or extraordinary features 

  revealed by the displays of a variable.


* describe and discuss patterns found in a contingency

  table and associated displays of conditional variables.
C. Students will display Quantitative Data.

Upon completing this goal the student will be able to


* display the distribution of quantitative data with a 

  histogram, a stem and leaf display or a dotplot.


* tell what they see about the distribution by discussing

  shape, center, spread, and any unusual features.


* compare distributions of quantitative variables for two

  different groups using a display.


* identify the trend in a quantitative variable by looking 

  at a timeplot of data collected over time.


* discuss outliers in the data, noting how they deviate 

  from the overall pattern of the data.

D. Students will describe distributions numerically.

Upon completing this goal the student will be able to:

* select suitable measures for center and spread of a
  variable based on its distribution..


* know the basic properties of the mean and median.

* know how the standard deviation summarizes how spread out 
  all the data are around the mean.


* compute the mean, median, standard deviation and IQR of

  a set of data.


* create the 5-number summary of a variable.


* understand the effect of outliers on mean, median, IQR

  and standard deviation.


* understand the effect of a skewed distribution on the
 
  mean (relative to the median).

* divide polynomials using factoring, long division, and
        synthetic division

* add, subtract, multiply, and divide rational polynomial
        expressions

E. Students will use standard deviation as a ruler and the Normal model.

Upon completing this goal the student will be able to:


* understand constant operations changes the center and/or

  spread of a variable.


* recognize when standardization can be used to compare values.


* understand that standardizing uses standard deviation as a ruler.

* recognize when a Normal model is appropriate.


* calculate the z-score of an observation.

* compare values of two different variables using their z-scores.


* use Normal models and the 68-95-99.7 rule to estimate percentage of

  observations falling within 1, 2, or 3 standard deviations of 

  the mean.


* find the percentage of observations falling below any value in

  a Normal model using a table or appropriate technology.


* check whether a variable satisfies the Nearly Normal Condition

  by making a Normal probability plot or histogram.

`
* tell what z-scores mean.


* explain how extraordinary a standardized value may be by using

  a Normal model.

F. Students will use scatterplots, association and correlation to begin

exploring relationship between variables.

Upon completing this goal the student will be able to:

* recognize when to make a scatterplot, identifying the roles

  of the variables.


* know and check the conditions for correlation.


* understand how the values and magnitude of the correlation

  reflects the strength of the linear association.

* know the properties of the correlation.

* how to make a scatterplot by hand or with technology.


* compute the correlation of two variables.


* read a correlation table produced by a statistics program.


* describe the direction, form and strength of a scatterplot.


* identify and describe points that deviate from the pattern.


* use correlation as part of the description of a scatterplot.


* alert to misinterpretations of correlation.

G. Students will use linear regression to summarize a fairly linear model of

quantitative variables.

Upon completing this goal the student will be able to:


* identify and summarize the relationship between the variables

  in context. 


* recoginize when linear regression should be used and how to

  examine data for violations of the Straight Enough Condition that

  show it inappropriate to compute a regression.


* understand, plot and use residuals.


* find a regression equation


* use regression to predict a value of y, and relate the prediction

  to the specified value of x.


* tell how R2 describes how much of the variation in y is accounted

  for by its linear relations with x.

H. Students will learn to base simulations of random values..

Upon completing this goal the student will be able to:


* recognize random outcomes in a real world situation.


* recognize when a simulation might usefully model random

  behavior in the real world.

* know how to perform simulation by generating random numbers on a

  calculator or by using another source of random numbers.


* describe a simulation


* discuss the results of a simulation study and draw conclusions.

I. Students will use with sample surveys to gain insight about populations.

Upon completing this goal the student will be able to:


* know the basic concepts and terminology of sampling.


* recognize population parameters in descriptions of 

  populations and samples.


* understand the value of randomization and sampling.


* determine the precision of an estimate based on sample size.

* draw a simple random sample from a master list of a population,

  using technology or a table.

* know what to report about a sample as part of your account of 

  statistical analysis.


* report possible sources of bias in sampling methods.

J.  Students will use experiments and observational studies to collect data
    make conclusions.


Upon completing this goal, the student will be able to:



* identify retrospective and prospective observational studies


  and understand the advantages and disadvantages of each.



* explain the four basic principles of sound experiment design



* recognize the factors, the treatments, and the response variables


* in a description of a designed experiment.



* understand the importance of a control group and the need for 


  placebo treatment in some studies.



* explain the importance of blinding and double-blinding in studies


  on human subjects, and the need for each.



* design a completely randomized experiment to test the effect of


  a single factor.



* design an experiment in which blocking is used to reduce variation.



* know how to report the results of an observational study.

K.
Students will learn basic rules for combining probabilities of outcomes to

find probabilities of complex events.


Upon completing this goal, the student will be able to:



* understand and recognize random outcomes in a real world situation.


* state the Law of Large Numbers and understand the effect of 

  relative frequency of an outcome.


* know the basic definitions and rules of probability.


* recognize and understand the when events are disjoint and 

  independent.


* use the facts about probability to determine whether an assignment

  of probabilities is legitimate.



* know how and when to apply the Addition Rule.



* know how and when to apply the Multiplication Rule.



* know how to use the Complement Rule to make calculating 


  probabilities simpler.



* describe random phenomenon using statements about probability.

L.
Students will learn more versatile probability rules.


Upon completing this goal, the student will be able to:



* understand the concepts of probability and proprtion of times


  it occurs, conditional probability, and independence.



* know how and when to apply the General Addition Rule.



* know how and when to apply the General Multiplication Rule.



* make and use a tree diagram to understand conditional 


  probability and reverse conditioning.



* make a clear statement about conditional probability

COURSE OUTLINE:

I. Exploring and Understanding Data  Chapters 1-6


A. Data


B. Displaying and Describing Categorical Data


C. Displaying Quantitative Data


D. Describing Distributions Numerically


E.  The Standard Deviation as a Ruler and Normal Model

II. Gathering Data Chapters 11-13


A. Understanding Randomness


B. Sample Surveys


C. Experiments and Observational Studies

III. Randomness and Probability Chapter 14-15


A. From Randomness to Probability


B. Probability Rules

IV. Exploring Relationships Between Variables


A. Scatterplots, Association, and Correlation


B. Linear Regression


C. Regression Wisdom

