Do you solve SuDoku puzzle in your spare time?

Topic: Hypotheses testing of mean for small sample size. 
This activity is for small sample size (the number of students is less than 30; if the number of students are more than 30 then some of the discussion questions can be modified). Each student is asked to solve “the same easy level SuDoku puzzle” and record the time to finish solving the puzzle in minutes.  It is assumed that students know how to solve SuDoku or taught by instructor before the activity is done in classroom. The data from students will be stored in software (for example, MINITAB). The students are asked to test if the mean time is 7 minutes for this classroom.
Student Goals for the Lesson:
1. To learn the important steps of collecting data (everyone uses the same puzzle; unit of measurement is decided at the beginning of the experiment).
2. To distinguish between observational and experimental studies.

3. To decide if the data follows normal distribution when the classroom size is small (use graphical tools and/or summary statistics; go over the shape of the data, mean, median and outliers to see if the students know how to use them to decide the distribution is fairly normal).
4. To define null and alternative hypotheses.

5. To distinguish between one-tailed and two-tailed test statistics.
6. To learn the interpretation of the p-value.

Major Statistical Themes: Normality, test of hypothesis for small sample size.

Teacher Preparation: Prepare SuDoku puzzles.

URL: http://www.websudoku.com/  (for instructors)

Discussion Questions: Why do we use the same puzzles? Why don’t we use easy, moderate or hard puzzles for different students? What kind of shape do you expect for the distribution of time? What is your guess for the sample mean? Do you think there will be differences between the genders? If so which one do you think will perform better?
Activity 1: Before collecting the data, the students will be asked how many variables we will need to answer the previous questions (two variables: Time and gender). Using a graphical tool, students will obtain a color plot that shows the genders. The histogram (or stem and leaf) will help to visualize if the distribution is mound and symmetric shape. The influence of outliers will be discussed. 

Discussion Questions: What is the population parameter of interest? Is there any other parameter that one might be interested in? If the distribution is not normal what are the remedies? Do you think the large sample size will help the data look like normal? For large samples, do you think that if the population does not follow normal distribution, the sample mean will follow normal distribution? What is the name of the theorem which answers “yes” to the previous question? The SuDoku web page claims that the average time to complete the easy puzzle is 7 minutes. Do you think that, by looking at the data, we can make some conclusion about their claim? 
Activity 2: The students answer the questions by setting up their null and alternative hypotheses and make conclusion about the alternative hypothesis by using the p-value. 
Discussion Questions: The SuDoku web page claims that the average time to complete the easy puzzle is less than 7 minutes. At another time, it claimed that the average time to complete the easy puzzle is more than 7 minutes. What are the p-values for these hypotheses tests? Do you think we have to redo the p-value calculation?

Activity 2: The one-sided hypotheses tests will be described by each student.  They will notice that the p-value for one-sided test is just half of the p-value for two-sided test.

Discussion Questions: How can we set up the null and alternative hypothesis to test if there is difference between genders or one gender performs better than the other? Students will have intuition of testing two independent samples; two population parameters of interest. What other parameters do you like to test for two samples?
Wrap-up: Distinguish between one and two tailed tests and one and two samples. Introduction to the test of two independent samples and parameters of interest.
