
Week Title Topics Learning Objectives

Unit 1: Methods for Statistical Inference

1 Inference

- random sampling and generalization
- randomization and causal claims
- common types of studies in the health sciences

- Identify common contexts and study designs in biostatistics
- Explain the importance of random sampling and randomization methods in inference

2 Hypothesis Testing

- sampling variability
- null hypotheses and p values 
- decision errors
- practical and clinical significance

- Describe the phenomenon of sampling variability and its effect on inference
- Conduct null hypothesis significance tests and interpret test p-values
- Assess the statistical significance as well as practical and clinical significance of test results

3 Estimation

- interval estimates
- confidence level
- margins of error
- effect size

- Describe the purpose of interval estimation
- Construct and interpret confidence interval estimates for population parameters
- Compare and constrast effect sizes and interval estimates

4 Epidemiological Terminology

- prevalence
- incidence
- odds and odds ratio
- risk and relative risk
- survival and mortality
- hazard ratio

- Explain commonly used terms in biostatistics such as prevalence, incidence, survival, and mortality
- Calculate and interpret common biostatistical summary measures
- Recognize biostatistical terms in articles and papers

Unit 2: Statistical Models

5 Modeling Variation

- intercept only models
- signal and noise; explained variation and unexplained variation
- T tests, Z tests, chi-sq GoF tests

- Describe the difference between statistical models and mathematical models
- Develop simple models of means and proportions
- Translate statistical results to the problem context
- Evaluate the validity of models with statistical tests such as the T test, Z test, and Chi-Squared Test

6 Differences in Group Means
- 1 way ANOVA
- Kruskal-Wallis

- Develop models of group differences
- Test models of group differences with the ANOVA and Kruskal-Wallis Tests
- Use statistical results to identify differential effects on groups
- Estimate effects of a factor on a response variable

7 Differences in Group Means

- 2 way ANOVA
- Post Hoc tests
- Additive effects
- Adjusted estimates

- Analyse the effect of multiple factors on group differences with a two-way ANOVA model
- Describe and Interpret adjusted estimates of factor effects
- Use statistical output to compare explanatory power of each factor
- Identify and explain ANOVA models used in biostatistical analyses

8 Contingency Tables

- chisq tests
- fisher tests
- odds ratios
- relative risks

- Test models of relationships between categorical variables with the Chi-squared Test and Fisher's Exact Test
- Compute and interpret biostatistical estimates such as odds ratios and relative risk
- Identify and explain biostatistical terms in articles and papers

9 Correlation Analyses

- SLR
- T test for r
- MLR
- Interaction
- Collinearity

- Develop simple and multiple linear regression models in appropriate contexts
- Compute and interpret regression coefficients and estimates of model parameters
- Identify interactions or collinearity between variables

10 Model evaluation

- model fit 
- model tests
- model interpretation

- Evaluate the validity of models by assessing model fit
- Compare and constract candidate models 

Unit 3: Biostatistical Models

11 Generalized Linear Regression
- indicator variables
- model selection

- Compare and contrast the ANOVA model and the MLR model
- Use statistical procedures to select a final model
- Recognize model selection procedures in articles and papers

12 Logistic Regression and Poisson Regression

- odds ratios
- relative risk
- adjusted odds ratios
- adjusted risk
- adjusted relative risk

- Identify and explain contexts that require logistic regression and poisson regression
- Compute and interpret estimate regression coefficients in terms of odds ratios, odds, probabilities, and relative risks
- Explain and interpret model adjusted odds ratios and adjusted risks

13 Survival Analysis
- Kaplan Meier Curves
- Cox Regression

- Identify and explain contexts that require survival analysis techniques
- Explain and Interpret Kaplan Meier Curves
- Compute and Interpret Cox Regression Models

14 Correlated Data

- Generalized Linear Mixed Models
- Longitudinal Data
- Repeated measures
- McNemar's test

- Identify and explain contexts that require longitudinal analysis techniques
- Explain and Interpret Generalized Linear Mixed Models
- Evaluate relationships between factors using McNemar's Test

15 Wrap-up & Review

- Evaluate the use of biostatistical methods in public health literature
- Conduct analyses of biostatistical data using appropriate analytical tools
- Use problem contexts to guide statistical analyses and tests
- Interpret statistical results in terms of problem contexts


