ST210 Course Objectives
Mann Text
Chapter 1 – Introduction
The student will be able to:



1. Show understanding of the following terms: Statistics, Descriptive Statistics, 
Inferential Statistics, population, parameter, sample, and statistic.


2. Read a problem and identify the population and sample.


3. Read a problem and determine if a numerical value is a parameter or a statistic.


4. Differentiate variables as categorical, discrete and continuous.


5. Differentiate cross-section from time series data.

Appendix A – Sample Surveys, Sampling Techniques, and Design of Experiments
The student will be able to:


1. Show understanding of the following terms:  bias, variable, confounding 
variable and simple random sample.


2. In given situations, identify the following three types of bias: selection bias, 
measurement bias and non-response bias. (No HW)

3. Differentiate between observational studies and experiments.


4. Identify possible confounding variables in given observational studies. (No 
HW)

5. Describe methods of obtaining a simple random sample in a given situation.
Chapter 2 – Organizing and Graphing Data
The student will be able to:


1. Differentiate categorical and numerical data.


2. Show understanding of how to apply appropriate graphical summary measures 
to data.

3. Construct frequency distributions, bar graphs and pie charts for categorical data 
by hand and using Minitab.

4. Answer questions using frequency distributions, bar graphs and pie charts.


5. Construct frequency distributions, histograms, and stem & leaf displays for 
numerical data.

6. Answer questions using frequency distributions, histograms, and stem & leaf 
displays for numerical data.


7. Identify a histogram as unimodal, bimodal or multimodal.


8. Time series graphs (Not in book).
Chapter 3 – Numerical Descriptive Measures
The student will be able to:


1. Calculate the mean, median and mode by hand and using minitab.


2. Differentiate the notations for sample mean and population mean.


3. Given a data set, determine and appropriate measure of center.


4. Calculate the sample proportion of a sample data set.


5. Differentiate the notations for sample proportion and population proportion.


6. Calculate the range, variance and standard deviation by hand and/or minitab.

7. Understand the concept of variability.


8. Differentiate the notations for population variance, population standard 
deviation, sample variance and sample standard deviation


9. Understand why the formula for standard deviation measures variability.


10.  Know the sum of the deviations is always zero.


11. Calculate and interpret quartiles.


12. Construct a boxplot by hand and/or using minitab and answer questions about 
the center, variability, and skew of data using a boxplot of the data.


13. Differentiate when to use the empirical rule versus Chebyshev’s Theorem.


14. Calculate percentages for normally distributed data using the empirical rule.


15. Calculate percentages using Chebyshev’s Theorem.


16. Calculate and interpret certain percentiles for normally distributed data using 
the results of the empirical rule.


17. Identify and understand the types of skew

18. Calculate and interpret the coefficient of variation.
Chapter 4 – Probability 
The student will be able to:


1. Show understanding of the following terms:  chance experiment, sample space, 
event, simple event, complement of an event and disjoint events.


2. Use tree diagrams to determine the outcome space of an event.


3. Calculate the probability of an even with equally likely outcomes.  


4. Use the relative frequency approach to calculate probabilities for events that are 
not equally likely.


5. Understand the Law of Large Numbers.


6. Understand and use the basic properties of probability.


7. Apply the addition rule for disjoint events.

Chapter 5 – Discrete Random Variables and their Probability Distributions
The student will be able to:


1. Demonstrate understanding of the term random variable.


2. Read a problem and determine if a random variable is discrete or continuous.


3. Show understanding of the properties of discrete probability distributions.


4. Use discrete probability distributions to calculate probabilities.


5. Show understanding of the properties of continuous probability distributions.


6. Find the mean and standard deviation of a discrete random variable.


7. Determine whether an experiments is a binomial experiment.


8. Use the probability function of the binomial distribution (or tabled values) to 
calculate probabilities for binomial random variables.

Chapter 6 – Continuous Random Variables and the Normal Distribution

The student will be able to:


1. Understand characteristics of the normal probability distribution.


2. Calculate areas underneath the standard normal distribution.


3. Compute a z-score and understand the result.


4. Calculate probabilities for any normally distributed variable.


5. Find any percentile in a given normal distribution.


6. Understand when to use a z-score as a measure of position over 
percentiles 
and quartiles.
Chapter 7 – Sampling Distributions

The student will be able to:


1. Demonstrate knowledge of the following terms: statistic, sampling variability, 
sampling distribution.


2. Demonstrate knowledge of the general properties of the sampling distribution 
of x-bar.


3. Demonstrate knowledge of and the ability to apply the Central Limit Theorem.


4. Compute probabilities for sample means.

Chapter 8 – Estimation of the Mean and Proportion
The student will be able to:


1. Demonstrate understanding of the following terms: point estimate, unbiased 
statistic, biased statistic, confidence interval, confidence level.


2. Calculate and interpret confidence intervals for μ when σ is known.


3. Calculate and interpret confidence intervals for μ when σ is unknown.


4. Calculate and interpret a large sample confidence interval for population 
proportions.


5. Interpret the margin of error.


6. Understand the assumptions for computing each type of confidence interval.


7. Calculate the appropriate sample size to estimate μ for a given confidence level 
and bound.


8. Calculate the appropriate sample size to estimate the population proportion for 
a given confidence level and bound.


9. Understand the effect of the sample size and confidence level on the width of 
confidence intervals.

10. Understand basic properties of Student’s t distribution.

Chapter 9 – Hypothesis Tests About the Mean and Proportion
The student will be able to:


1. Demonstrate understanding of the following terms: test of hypotheses, null 
hypothesis, alternative  hypothesis, type I error, type II error, level of significance, 
test statistic, p-value.


2. Conduct appropriate tests of significance for a population mean which includes 
understanding the assumptions of the test, stating null and alternative hypotheses, 
calculating the test statistic and p-value (by hand and/or minitab), using the p-
value to conclude the test, and explaining the results of the test.


3. Conduct appropriate tests of significance for a population proportion which 
includes understanding the assumptions of the test, stating null and alternative 
hypotheses, calculating the test statistic and p-value (by hand and/or minitab), 
using the p-value to conclude the test, and explaining the results of the test.

Chapter 10 – Estimation and Hypothesis Testing:  Two Populations
The student will be able to:


1. Determine whether two samples are paired or independent.

2. Conduct appropriate tests of significance for comparing two population means 
which includes choosing the appropriate test procedure, understanding the 
assumptions of the test, stating null and alternative hypotheses, calculating the test 
statistic and p-value (by hand and/or minitab), using the p-value to conclude the 
test, and explaining the results of the test.


3. Conduct appropriate tests of significance for comparing two population 
proportions which includes understanding the assumptions of the test, stating 
null and alternative hypotheses, calculating the test statistic and p-value (by 
hand and/or minitab), using the p-value to conclude the test, and explaining 
the results of the test.


4. Construct (using minitab) and interpret the two-sample t confidence interval for 
the difference between two population means.


5. Understand the assumptions of the two-sample t confidence interval for 
the 
difference between two population means.


6. Construct (using minitab) and interpret the paired t confidence interval for 
the difference between two population means.


7. Understand the assumptions of the paired t confidence interval for the 
difference between two population means.


8. Construct (using mintab), interpret and understand the assumptions for the 
confidence interval about the difference between two population proportions for 
large and independent samples.
Chapter 13 – Simple Linear Regression
The student will be able to:


1. Construct a scatterplot for bivariate data by hand and/or using Minitab.


2. Examine a scatterplot for bivariate data to determine if a linear trend is a 
plausible relationship for the variables involved.


3. Calculate Pearson’s sample correlation coefficient using Minitab and interpret 
the value.


4. Understand the basic properties of r as follows: value does not depend on the 
unit of measure for either variable, does not depend on which variables is 
considered to be the independent variable, value is between -1 and +1, r = +1 or 


r = -1 only when the points are collinear, r is a measure of the extent to which the 
variables are linearly related.


5. Understand that correlation does not imply causation.


6. Understand the difference between r and ρ.


7. Given a problem, identify the dependent and independent variable.


8. Calculate the line of best fit using Minitab and interpret the estimated slope and 
y-intercept.


9. Use the model to estimate the value of y for a given value of x.


10. Understand the danger of extrapolation.


11. Calculate the coefficient of determination using Minitab and interpret the 
value.



12. Conduct tests of significance for the true slope.
Important things to consider:


1. Do we want to cover Completely Randomized Designs?


2. Do we want to cover Regression with inference?


3. To what extent do we want to require hand calculations, especially in the 
context of hypothesis testing?


4. Do we want to use Minitab or TI calculators?  The disadvantage of Minitab is 
that students can not run the output during class unless the class is taught in one of 
the labs.

