Part I: Determine the best hypothesis test to recommend for each scenario presented below. Use the following tests as recommendations: One sample z test, One sample t test, Independent samples t test, Dependent samples t test. (1 point each):
1) A study was performed to test whether cars get better mileage on premium gas than on regular gas. Each of 10 cars was first filled with either regular or premium gas, decided by a coin toss, and the mileage for that tank was recorded. The mileage was recorded again for the same cars using the other kind of gasoline.

2) A researcher predicted that the Paper Company makes more sales than the average paper company in the United States. To test this, the researcher collects the sales data from a small sample of 6 Paper company employees and compares this to the national average of sales from similar paper companies.

3) the psychology department believes that their graduating students have better memory skills than the rest of the university (after all, they have learned all the tricks to enhancing memory). To test this, the department compares vocabulary scores from the GRE of a sample of psychology students to the average score of other students.

4) A researcher believes that viewing intense high speed movies will increase the viewer’s desire to speed on the highway after leaving the theater. The researcher selects a sample, and instructs them to watch Fast and the Furious. The research selects a second sample, and instructs them to watch a nature documentary on ocean life. After watching their respective media, each participant is given a risk-taking assessment.

5) To test the effects of cartoons on cognitive functioning, a researcher assigns 15 children to watch 30 minutes of Spongebob Squarepants, and 15 more children to color for 30 minutes. The research then tests all children on the same cognitive functioning task.

6) A researcher who studies the amount of hours that students get a day wanted to know if college students who had an assignment due would sleep less than if they did not have any assignments due. The researcher picked 7 random students from the Hist 3402 class and had them write down the amount of sleep they got (in hours) when they did not have an assignment due, and then the amount of sleep they got (in hours) when they were given an assignment, which had to be completed the same day it was given out.

7) A statistics student is curious about what kind of dessert to make for a family get-together, but can’t decide between making a traditional dessert or a Greek dessert. She believes the traditional dessert will be liked better, but decides to use her newfound knowledge to determine if this is truly the case. She collects a group 23 of friends and neighbors to try the two desserts and determine which one is more preferred. First, the sample a chocolate cheesecake and then baklava. After trying each desert the friends and neighbors rate the dessert on a preference scale.

8) The average price for turnips in Animal Crossing: New Horizons is 95 bells. Samantha believes that selling on Tuesday mornings will sell for more than average. To test this, she sells her turnips on Tuesday mornings for 20 weeks, noting that the average price during this time. What test she run to determine if her observations are different?

9) Two bartenders want to know who receives more tips. They each work every Saturday night during a month and compare their average earnings to determine who makes more money. What type of test should they run?

10) An outbreak of Salmonella-related illness was attributed to ice cream produced at a certain factory. Scientists initially measured the level of Salmonella in a sample of 36 randomly sampled batches, with average level of 0.41 MPN/g and want to compare this sample to the federally accepted level of salmonella in similar batches.

Part II: Free response For problems 11 through 15, Select only two (2) problems to solve. (6 points each):
11) What are the risks associated with running the same test multiple times? Is there any way to calculate this risk? What is the associated error of running 5 tests using the standard alpha level? 
12) What are the two types of independent variable manipulations? Describe each. Which test is appropriate for each type? How are degrees of freedom affected? 
13) a) What are the three cases of the central limit theorem? b) What is the limitation of t-tests? What is the inherent strength (tied to this limitation)? 
14) What is effect size? How is it related to hypothesis testing? How do we interpret effect sizes? Provide an example of an effect size technique to apply when only one sample is studied. What about two samples? 
15) Explain who “Student,” Fisher, and Pearson are. List one reason why each is important to statistics. Why did “Student" develop his distribution and test?



Part III Hypothesis testing: For problems 16 through 22 select only three (3) problems to solve. For problems 16 through 21 please address the following for the 3 problems chosen(9 points each):
· Please state the null and alternative hypotheses. 
· Using an alpha level of .05, please test the null hypothesis (what is the appropriate test, what is the critical value?). Draw the rejection region. 
·  Calculate the test statistic 
· State the conclusion you are entitled to draw as a result of this test. 
· Calculate the effect size as appropriate for the hypothesis test used.
16) A youth sports analyst interested in the success of Universal Taekwondo wants to see if their tournament scores are higher than the state average of 7.4. The analyst obtains a small representative sample of 18 students from Universal Taekwondo youth classes, and records their performance at the next tournament. The students scored an average of 7.9 (SD = 1.21). Does Universal Taekwondo score higher? If the population is normal, does this change the result? What is the size of this effect?
17) A researcher believes that table-top role playing games can change creative intelligence through problem solving. To test this, the researcher recruits 5 participants from a university who have never played a table-top role playing game before, and instructs them to play Dungeons and Dragons (D&D) weekly for two months. An experienced Game Master (GM) is recruited as a confederate for the participants. This confederate runs the campaign, and helps the participants understand the mechanics for the game. The participants are then tested using Sternberg’s test for creative intelligence (scores provided below.). Their data is compared to the population average of 100.5. Did D&D demonstrate a difference in creative intelligence? Was this difference meaningful? Participants Creative IQ: 96, 103, 113, 119, 129
18) A track coach is trying to decide whether to recommend a new running shoe by Converse or his preferred show by Nike. The coach decides to recruit four of his runners to run one kilometer with each show time. The coach spreads his experiment over two days, to allow his runners to rest. Below are the results. Are the run times for the two types of shoes different? Does it matter? 
	Converse
	NIKE

	3.4
	3.1

	3.2
	3.2

	4.8
	4.1

	4.4
	4


19) Some servers from Saltgrass Steak House, who work the morning shift, have been debating on whether they feel more energized when they drink caffeinated coffee for breakfast or when they actually eat something for breakfast. This conversation ensued after a manager mentioned how she believed she got more energy after she started to eat breakfast instead of drinking it (coffee). The general manager caught wind of the controversy and decided to run this experiment by collecting data from her servers over two weeks. Each of the servers ate the same thing for breakfast for one week, then only drank caffeinated coffee for breakfast for the next week. The general manager recorded her serving staff energy levels’ (using only the same servers each week) on a 10 point Likert scale after each day. Based off of these scores, does eating something for breakfast give someone more energy than drinking coffee for breakfast? Are these results meaningful?
	DAY
	BREAKFAST
	COFFEE

	Monday
	7
	9

	Tuesday
	9
	8

	Wednesday
	3
	6

	Thursday
	5
	9

	Friday
	6
	5

	Saturday
	7
	5

	Sunday
	4
	7



20) A current popular game relies on the rolling of twenty sided dice to determine success or failure. The current iteration occasionally uses rolling two dice, but only selecting the best roll to determine the outcome. An older edition merely modified the roll by 2 during these occasions. A sample of rolls under both conventions has been collected. The mean of 10 rolls using the two dice technique was 13.9 (SD = 3.8). The mean of 10 rolls using the older technique was 12.5 (SD = 4.4). Does the revised technique make a difference?
21) A study was performed to test eyewitness accuracy. Ten pairs of participants entered a room believing they would be participating in a gambling experiment. Each participant was given $10 in coins to play poker with. The participants were randomly seated near the door or away from the door. After 15 minutes, an actor dressed in street clothes burst into the room, and stole the money from the participant near the door. The “thief” was later caught, and both participants (the victim and the witness) were asked to identify him in a line-up. Eyewitness accuracies from the participants were then compared. The ten victims reported a mean accuracy of 31.5 (SD = 21). The witnesses had a mean accuracy of 52.2 (SD = 19.5). Was there a difference? What was the effect size of eyewitness accuracy?




22) A potent pugilist recently empowered his unarmed strike to deal increased damage. His adventuring ally, a mighty mage, also levelled up. Along with the rest of his companions, a braggadocios bard and refined rogue, the four adventurers decide to compare their damage output. Using the sample summary and t-test calculations, determine answer the following questions: 
a) Assuming a critical value of 2.145, which comparisons listed below are significant? (Hypothesis test step 4)
 b) State the test statistic for each significant comparison.
 c) Determine the effect size for each comparison listed below 
d) What is the family wise error for this experiment, considering four t-tests were run?

	
	Pugilist
	Mage
	Bard
	Rogue

	Mean
	12.4
	15.5
	10
	8.2

	 SD
	4.2
	4.8
	3.5
	3

	N
	18
	8
	14
	8


	t-test /comparison
	
	

	Puglist Vs Mage
	
	t= 1.57786

	Pugilist Vs Bard
	
	t=1.762135

	Pugilist Vs Rogue
	
	t=2.894831

	Mage Vs Rogue
	
	t=3.64772





