MA 2611                                                          Course Objectives and Associated Skills

1. Designing studies and obtaining data (Chapter 3): Learn the role of designed studies in scientific investigation. Identify common sampling and study designs and the common problems and sources of error associated with each.

· Know the role of sampling in scientific studies and be able to identify basic sampling designs.

· Identify a designed study as a controlled experiment, an observational study or a sample survey.
· Identify the basic components of a designed experiment and their proper uses.
· Identify common experimental designs such as the completely randomized design and the randomized complete block design.

· Identify an observational study as a cohort study
 or a case-referent study.

· Identify some basic deficiencies of designed studies, such as confounding or possible sources of bias.
2. Data analysis (Chapters 1 and 2):  Identify and describe sources of variation in a data-generating process. Select, construct and interpret appropriate numerical and graphical summaries of data.

· Construct a time-series plot and use it to assess whether or not a data-generating process is stationary.
· Use appropriate terminology to describe common patterns of non-stationarity in a data-generating process as displayed in a time-series plot.
· Identify several possible causes of variation in a data-generating process.
· Construct stratified plots and use them to evaluate possible causes of variation in a stationary process. 

· Identify measurements as being either categorical or quantitative and construct bar-charts or histograms and box-plots as appropriate.

· Identify common distributional shapes using appropriate terminology and be able to discuss circumstances that might generate data having each of those shapes.

· Identify outliers in data.
· Know the interpretations of  following numerical summaries and  how they are computed: mean, standard deviation, variance, median, quartiles, IQR, trimmed mean, Winsorized mean, percentiles and quantiles
· Select appropriate numerical summaries of a set of data based on distributional shape and the presence/absence of outliers. Be able to explain why the selected measures are appropriate.
· Interpret measures of location and spread and use them to make comparisons.

3. Introduction to inference: estimation (Chapter 5):  Demonstrate the ability to distinguish between scenarios involving (1) means vs. proportions, (2) one sample vs. two samples, (3) independent samples vs. matched pairs or repeated measures 
· Explain the concept of a sampling distribution.
· Show familiarity with the normal distribution.

· Know what the Central Limit Theorem says and how it is used.
· Use data to construct appropriate point and interval estimates for population model parameters or for comparisons of population parameters.

4. Hypothesis tests (Chapter 6):
· Know and be able to apply the five components of an hypothesis testing problem.

· Be able to distinguish between one and two-sided, and simple and composite hypotheses.

· Demonstrate an understanding of the philosophy of hypothesis testing and its relation to scientific investigation. 

· Show an understanding of common pitfalls in hypothesis testing.

· Demonstrate the ability to distinguish between scenarios involving (1) means vs. proportions, (2) one sample vs. two samples, (3) independent samples vs. matched pairs or repeated measures. Show the ability to choose and conduct an appropriate test for each.

· Be able to explain the notions of p-values and statistical significance.

· Know what a fixed significance-level test is.

· Show familiarity with the concept of the power of a test.

· Be able to explain the relation between confidence intervals and hypothesis tests.
� Called a prospective study in the text.


� Called a retrospective study in the text.





