GRADUATE SYLLABUS OUTLINE
This is a course outline for a graduate-level introduction to statistics for the social sciences and policy studies based on The Joy of Stats, 3rd edition. It is similar to the undergraduate course but suggests assignments more closely connected to research questions and policy issues.
TEXT
Roberta Garner, with Michael Ash. The Joy of Stats, 3rd edition. University of Toronto Press, 2022.
SCHEDULE (all chapter numbers refer to the main text)
At the beginning of your syllabus, with your contact information, be sure to welcome and encourage students to ask questions (by email, text messages, in class, and even anonymously on a piece of paper).
Week One: Discussion of research; research questions; evidence; randomized controlled trials and other models. Math habits and math refresher. Review of counts vs. proportions; order of operations; algorithms and formulas. Complete Chapter 1. Start Chapter 2 - Variables.
Week Two: Complete Chapter 2 - Variables. Start Part Two, Chapter 3.
Week Three: Descriptions of distributions of one variable, continued. Complete Chapter 3.  Chapter 4 (Measures of Central Tendency) and Chapter 5 (Variability).
Week Four: Thinking about statistical inference. Chapter 6.
Week Five: Doing statistical inference. Chapter 7.
Comment: Some students will have trouble with Chapters 6 and 7. Keep motivating them to learn the material by emphasizing the real-world issues encountered in clinical studies and trials and the representativeness of survey data. The techniques of statistical inference will be consolidated as you move ahead into the data analysis chapters—the discussion of findings will help to clarify hypothesis testing, p-values, test-statistics, and statistical significance.
Week Six: Regression, linear models. Chapter 8.
Week Seven: Complete regression. Chapter 8 concluded.
Week Eight: Crosstabs and Multivariate Models.
Week Nine: Compare Means; Review t-tests in Chapter 7.
Weeks Nine and Ten: Research Reports: Class research reports and poster session.
In a semester course of 15 weeks, one might include Wheelan, Naked Statistics, and other supplementary reading (see the annotated reading suggestions in The Joy of Stats, 3rd edition) as well as asking students to read articles about quantitative research in areas of interest to them.
PROJECTS
In addition to the exercises in the text, the course can include the following types of assignments to prepare students both for their own research and for reading the quantitative research literature in their area of interest:
· A small research project based on one of the website data sets to explore several related hypotheses and reports the findings in a research report.
· Preparation and presentation of a poster about the research project.
· Presentation (in a poster or short report) of an article in the research literature of interest to each student, focusing on the definition of variables in the study, the techniques of data analysis, and the main findings; encourage students to discuss what they were or were not able to follow in the analysis.

A few reflections:
A graduate course should be highly interactive and the expectations should include presentations to the class and research reports. 
In a graduate course, students should be encouraged to:
· have their questions on the material prepared for each class session; asking questions is actually very difficult for many students, and instructors can help them get started by asking questions and modeling ways of thinking about the material.
· present their answers to exercises, discuss their thinking and how they “tackled” the problem; perhaps some students would feel more comfortable working on exercises with a partner or small group, and that should be encouraged as long as no one is allowed to be a “free rider.” 
· formulate an overall research question in one or two of the website data sets (depending on the length of the term) and present their findings to the class, possibly at a poster session.
· discuss findings in an article in the research literature of their own area of interest.
Presenting their own or others’ research findings to the class is a good way for students to consolidate their understanding of the material. Some of my students at first thought that a poster is silly or “kindergarten” because they did not know that this is a popular way of sharing findings in the sciences; but once they do it, many of them enjoy the interaction, planning the layout and the visual components, and the chance to present short, focused summaries. 
In a graduate class, I probably would not spend time on using or creating the small student data sets based on convenience samples but instead encourage use of the more challenging data sets on the website. An advanced class might find publicly available data sets of interest (such as GSS, Statistics Canada, Pew Research Center reports), clean them, and pursue a larger research project; this might be feasible in a semester-length course, but difficult to accomplish in a quarter/trimester course. This type of project is probably better suited to a quantitative methods class than an introductory stats class.
Helping students feel comfortable with math and quantitative reasoning:
Discomfort with math and quantitative reasoning can be a problem in an applied stats class, especially by the time students get to grad school. 
Many students in social science courses have had unpleasant experiences in high school and college math courses, and they are sensitive about carrying this baggage into their grad program.  I have encountered grad students who did not understand percentages and had trouble with the counts vs. proportions issue. In one course I experimented with asking students to write their “math memoirs” (and wrote a humorous one of my own), but after I heard the first one read out loud, I gave up on this painful assignment!
Some students are very sensitive about their math problems, which are often just calculation problems. Three practices can be helpful: encourage students to work with a partner or small team; encourage “good habits” of showing their work, recording intermediate steps, and generally being neat and well-organized; and suggest reading through the algorithm if they find the order of operations confusing in the formula. Strategies for mitigating the calculation problems can also include: encouraging students to talk out loud about how they are thinking about and solving a problem so that they become more aware of their thought process; working through problems in class, getting students to do the calculations together at each step; allowing them use to tools such as a calculator, the online standard deviation calculator, etc.; beginning with visualizations rather than calculations.
A more serious problem is that some students are extremely resistant to learning vocabulary; they not only lack computational skills but also refuse to learn the conceptual vocabulary (key terms) that would help them think about the aim and logic of the calculations. The “vocabulary problem” has to be confronted because it gets in the way of thinking about applied statistics. A couple of strategies to overcome it are encouraging students to write out questions about the material (so that they start using the vocabulary) and even submitting them anonymously; and making sure that stats applications have a context in a research question or field that interests them (because “vocabulary resistance” is a way of showing that they don’t like quantitative work – so it is not a skills problem but a feelings problem).
Never assume that something that looks easy to you is easy to everyone! Remember that students have different pathways to learning quantitative material, and for many, visualizations will be a helpful starting place—moreso than algorithms and formulas.
White-Water Rafting
Having enjoyed the thrills of white-water rafting for several years, I like to compare a stats course to a rafting adventure. We hit the first small rapids when we see the difference between the median and the mean and encounter the variance and the standard deviation. Then we enter the rough section of the river with big rapids and standing waves—statistical inference, the Central Limit Theorem, the standard error, and hypothesis testing. We move through strong currents and a series of medium-size rapids in the data analysis section and complete our trip with a calm stretch of research report writing. The adventure ends happily! 
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