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Course Description

For students in programs where measurements and predictions are made.  Topics include the following: tabulation of data, measures of central tendency and dispersion, sampling, types of distribution, probability, hypothesis testing and elementary aspects of correlation.  A graphing calculator is required.

Course Competencies 
Upon completion of this course, a student should be able to:

 1.
Understand the nature of data and statistics.


1.1
Distinguish between a population and a sample.


1.2
Distinguish between a parameter and a statistic.


1.3
Distinguish between qualitative and quantitative data


1.4
Classify data with respect to the four levels of measurement.


1.5
Recognize various sampling methods and how data are collected.

 2.
Summarize, describe, explore and compare data.


2.1
Construct a frequency distribution including midpoints, relative frequencies and cumulative frequencies.


2.2
Create and interpret histograms, frequency polygons, and ogives.


2.3
Create and interpret other data analysis tools including stem and leaf plots.


2.4
Graph and interpret quantitative data sets using pie charts and Pareto charts.


2.5
Graph and interpret paired data sets using time series charts.


2.6
Understand the concepts and calculate measures of central tendency.


2.7
Describe the shape of a distribution as symmetric, uniform or skewed.


2.8
Understand the concepts and calculate measures of variation.


2.9
Use the Empirical Rule and Chebyshev’s Theorem to interpret standard deviation.


2.10
Find the first, second, third quartiles and interquartile range of a data set.

2.11
Investigate and explore the spread of data and the range of values by constructing a boxplot.

 3.
Understand and apply elementary concepts of probability.


3.1
Identify the sample space of a probability experiment and distinguish between simple and compound events.


3.2
Distinguish among classical, empirical and subjective probability.


3.3
Use properties of probability.


3.4
Distinguish between independent and dependent events and determine if two events are mutually exclusive.


3.5
Understand and calculate permutations and combinations.


3.6
Use counting techniques and simulations in problem solving.

 4.
Create and interpret probability distributions.


4.1
Distinguish between discrete and continuous random variables.


4.2
Understand the concept and construct probability distributions.


4.3
Calculate the mean, variance and expected value from a probability distribution.


4.4
Understand the notation, definitions and calculations involved in a binomial distribution.


4.5
Apply the binomial distribution formula.


4.6
Calculate the mean, variance and expected value from a binomial distribution.


4.7
Find probabilities using the geometric and Poisson distributions.

 5.
Use the normal distribution to find probabilities for discrete and continuous variables.


5.1
Understand and apply the properties of the normal distribution.


5.2
Find areas under a normal curve and use them to find probabilities for random variables with normal distributions.


5.3
Find and interpret standard z scores.


5.4
Compare data from two normal distributions.


5.5
Understand and apply the Central Limit Theorem.


5.6
Use the normal distribution to approximate a binomial distribution.

 6.
Estimating the value of a parameter by using a confidence interval.


6.1
Find a point estimate and maximum error of estimate.



6.2
Construct and interpret confidence intervals for the population mean.


6.3
Interpret the t-distribution and construct confidence intervals for the population mean when n< 30 and s  is unknown.


6.4
Construct confidence intervals for proportions.


6.5
Determine the required minimum sample size when estimating a population proportion and population mean.


6.6
Interpret the chi-square distribution and use it to construct a confidence interval for the variance and standard deviation. (optional)

 7.
Test a hypothesis involving large and small samples for a continuous variable.


7.1
Understand the process for completing a hypothesis test.


7.2
Interpret the level of significance and identify Type I and Type II errors.


7.3
Find critical values and use the z-test to test a mean.


7.4
Find P-values and use them to test a mean.


7.5
Find critical values for a t-test and use them to test a mean.


7.6
Use the z-test to test a population proportion p.


7.7
Find critical values for a chi-square test and use them to test a variance or a standard deviation.

8.
Develop a least squares linear regression line and a correlation coefficient.


8.1
Graph and interpret paired data sets using a scatter plot.


8.2
Find a correlation coefficient.


8.3
Perform a hypothesis test for a population correlation coefficient p "the Greek letter Rho."


8.4
Find the equation of a regression line.


8.5
Predict y-values using a regression equation.

Course Content

I.
The Nature of Probability and Statistics


A.
Descriptive and inferential statistics


B.
Variables and types of data


C.
Data collection and sampling techniques


D.
Design of experiments

II.
Frequency Distributions and Graphs


A.
Organizing data in frequency distributions


B.
Histograms, frequency polygons and ogives


C.
Other types of graphs

III.
Data Description


A.
Measures of central tendency



1.
Mean




a.
From raw data




b.
From grouped data




c.
Weighted mean



2.
Median 




a.
From raw data




b.
From grouped data



3.
Mode



4.
Midrange



5.
Distribution shapes


B.
Measures of variation



1.
Range



2.
Variance and standard deviation




a.
From raw data




b.
From grouped data




c.
Coefficient of variation




d.
Chebyshev's Theorem/Empirical Rule


C.
Measures of position



1.
Standard scores



2.
Percentiles



3.
Deciles



4.
Quartiles


D.
Box and whisker plots

IV.
Probability


A.
Sample spaces


B.
Definitions



1.
Classical probability



2.
Empirical probability



3.
Subjective probability


C.
Probability rules



1.
Addition rules



2.
Multiplication rules



3.
Conditional probability



4.
Complementary events


D.
Probability and counting techniques



1.
Fundamental Counting Principle



2.
Permutations



3.
Combinations

V.
Discrete Probability Distributions


A.
Definitions


B.
Mean, variance and expectation


C.
Binomial distribution



1.
Binomial formula



2.
Mean, variance and expectation


D.
Other discrete distributions



1.
Geometric



2.
Poisson

VI.
The Normal Distribution


A.
Properties and characteristics


B.
Calculating a z-score and the standard normal distribution


C.
Applications of the normal distribution


D.
The Central Limit Theorem


E.
The normal approximation to the binomial distribution

VII.
Confidence Intervals and Sample Size


A.
Confidence intervals for the mean ( known or n 30 )


B.
Confidence intervals for the mean ( unknown and  n <30 ) 


C.
Confidence intervals and sample size for proportions


D.
Calculating minimum sample size


E.
Confidence intervals for variance/standard deviation

VIII.
Hypothesis Testing


A.
Steps in hypothesis testing


B.
The z-test


C.
Using P-values


D.
The t-test


E.
Tests for proportions


F.
Tests for variances/standard deviations

IX.
Correlation and Regression


A.
Correlation


B.
Performing a hypothesis test on r


C.
Regression line



1.
Finding the regression line



2.
Using the regression line to predict other variable values

Grading Procedures
This course is to be taught using active learning strategies.  Lectures with questions and answers must be augmented with in-class problem solving, cooperative learning, and case studies using real data.  The TI-83 graphing calculator must be used in conjunction with the exercises and examples in the book. (For students not owning a TI-83, the math division has a set which may be used for class.  The library houses several TI-83's which students may use to do assignments.)  During the regular semesters graphing calculator workshops will be offered including a session for statistics and regression.  Computer spreadsheets may also be used for assignments or case studies.  The video series Against All Odds is available in the library to add real-world examples to the mathematical concepts presented by the textbook.

Suggested exercises for assignments and a pacing guide are available. Student progress can be assessed in a variety of ways using quizzes, exams, completed practice exercises, case studies, handouts, evaluations of videos, outlines, group or individual projects, and a cumulative final exam.  

Textbook

Larson, R. & Farber, B. Elementary Statistics (Picturing the World), 2nd Ed., Upper Saddle River, NJ: Prentice-Hall Inc., 2002 

A graphing calculator is required.
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