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Week Five Final Project
	ESSAY ONE:
     For essay one, our focus will be on determining which vaccine would be more effective in preventing the flu. Anyone that has had the flu might have found the experience to be very unenjoyable and some people even lose their lives as a result of the flu. Understanding which vaccine is most effective in preventing the flu is not only important, it can literally save lives. 
     Researchers studied two flu vaccines that h that are available to the public. One immunization can be given in the form of a nasal spray and the other in the form of a needle injection. Some individuals might find the nasal spray to be a better option because it does not involve needles, blood, or any pain. However, other people might find the nasal spray to be more unpleasant and have a hard time retaining the medicine, by not sneezing or not allowing it to drain out. With that if people held the knowledge that one treatment decreased the risks at a more significant level than the other, then their opinion on which treatment to use might also change. One study estimated that between August 2005 and June 2014 40,127 deaths were averted as a result of the flu vaccine and of those averted deaths 88.9% were greater than or equal to people 65 years of age (Oppa et al., 2015). 
     This flu vaccine experiment consisted of one thousand participants who were equally separated into two groups in which 500 of the participants received the nasal spray and 500 received the flu shot. Neither of the vaccines prevented all of the participants from catching the flu; however, the experiment data was able to show a significant difference between the two vaccines. The nasal spray data showed that 380 people were receptive and avoided catching the 
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flu, with 120 participants being less receptive to the vaccine and possibly as a result did catch the flu. The flu injection data showed that only 80 participants came down with the flu while the 420 participants didn’t, which indicates a 40% difference in effectiveness.
     The researchers were interested in knowing which vaccine was more effective in preventing the flu virus. For this the null hypothesis would be that there is no significant difference between the nasal spray and the injection. The alternative hypothesis would be that there would be a significant difference in the level of effectiveness in terms of preventing the flu between the nasal spray and the injection vaccines. The data showed that the nasal spray proved to be significantly less effective than the flu vaccination. In the independent t-test, the null hypothesis predicts that the two samples belong to populations with identical means (Tanner, 2011). What this means essentially that the null hypothesis would show the comparisons of the treatments to be the same. 
     Looking at this study and the data obtained we can conclude that there was a rejection of the null hypothesis. When significant statistical evidence is collected from a study and data presents a difference, then the null hypothesis can be rejected. If we look at the p-value, which should be less than .05 and the upper-confidence bound is 95%, this doesn’t include 0, then the null hypothesis can be rejected. Since the lower p-value was found in the study, it appeared to be significant statistically, and we can assume that out of the data collected, the alternative hypothesis is correct we can reject the null hypothesis. We can do this because the injection vaccination showed a 5% level of significance of more effectiveness than the nasal spray. With that we can confidence say that the injection is more effective than the nasal spray at preventing 
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the flu. The study results were able provide enough evidence to support that using 1,000 participants was an acceptable percentage to use for testing purposes.
   	Most studies have limitations and this study would likely be no exception. In this study we assume that the data follows normal distribution; however, we don’t actually know if the data follows normal distribution which results in a study limitation. 
A follow up study could be conducted using the same 1,000 participants duplicating the original study with the exception being treating group A and group B with the alternate vaccination to see if in fact results would be the same statistically and then conduct a survey asking individuals if they noticed any differences internally between the two vaccinations.
A practical significance is a calculated difference that will affect a decision being made. A statistical significance depends on sample size and may provide confidence in test results, but might not be significant enough to affect a decision or in other words it might not be practically significant. 
ESSAY TWO:
	Essay two will be discussing the relationship between IQ and GPA. Correlation is a relationship or connection between two or more variables” (Tanner, 2011). In this study, r=0.75 gives r2 = 0.56, which would mean the IQ level accounted for 56 % in the GPA and the other 44% is comprised of other factors possibly the time spent by the student studying. 
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To better explain correlation, one might think of correlation as a single number that explains the level of relationship between two separate and or different variables, which can be either negative or positive. The more tightly grouped the researchers find the variables to be, the stronger the correlation and the more spread out the variables to be the weaker the correlation in. Researchers will also if there is a negative or positive correlation by which direction the variables move. From upper left to lower right (negative), or lower left to upper right (positive). However, the limitation of correlation is that it only shows strong or weak and cannot be used to quantify and outcome. “If the word correlation is broken down-co-relation-it expresses what is meant: The characteristics are related, and the evidence for the relationship is that they vary together, or co-vary. As the level of one variable changes, the other changes in concert. This happens because both variables contain some of the same information. The higher the correlation, the more information they have in common” (Tanner, 2011).
     There is a strong positive correlation between the IQ and GPA variables. For example, if a person’s IQ were to increase, then it’s highly probable that the individual’s GPA would increase as well. However, there are other variables that contribute to an increased GPA such as time spent studying, healthy diet, exercise, so on and so forth.
	Even though there are similarities between correlation and causation, most people have likely heard the saying that correlation does not equal causation; This is because causation essentially causes things to happen for example, if researchers found that a high GPA being 3.0 or higher must be accompanied by and IQ of 110 or higher and also by students that eat healthy diet, avoid alcohol binges, study for 2 hours a day and exercise at least 30 minutes three times a 
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week, then each of these alone might contribute to the high GPA, but none of them alone can explain the high GPA whereas combined, these things cause a higher GPA. Correlation on the other hand gives an amount of causation evidence, but cannot demonstrate causation sufficiently. For predicting GPA regression will be used because it quantify the exact linear relation between variables
ESSAY THREE:
	Researchers have conducted a study to check to reaction times of 20 participants in a research study in regards to memory. We are going to show how to organize or arrange specific data into sets, compute simple descriptive statistics, translate the results and assess what effects the outliers and possible changes to the variables.     
     The first step will be looking at the group as a whole using a descriptive statistics calculator in order to find the mean, mode, sum, median, range, standard deviation, kurtosis and skew for each of the groups. What we came up with was a mean of 6.36, standard error of 0.758995, median of 6.05, mode of 9.5, standard deviation of 3.39433, sample variance of 11.52147, kurtosis of 0.578947, skewness of 0.775233, range of 13, minimum of 2.2, maximum of 15.2, sum of 127.2 and count of 20. (Calculator Soup, 2013).    
Mean of data is 6.36 which means, on average individuals have 6.36 seconds reaction time, but there are outliers in the data, therefore mean would not be a good measure of central tendency. We use median as measure of central tendency to measure the average reaction time. If we were not to include the outliers in the group, our data would then would be as follows: 
Final Project                             		                                      		                      7
a mean of 5.894737, standard error of 0.632107, median of 4.8, mode of 9.5, standard deviation of 2.755293, sample variance of 7.591637, kurtosis of -1.79589, skewness of 0.060172, range of 7.3, minimum of 2.2, maximum of 9.5, sum of 112 and count of 19. (Calculator Soup, 2013).    
We can now see that there are now no outliers in the data; with that we can say that the average response time is the mean response time which is 5.89 seconds being less than the previous mean of 6.36.
We then divide the sample group into two different groups being Group A and Group B. 
Group A 2.2, 2.5, 2.7, 2.9, 3.1, 3.5, 4.1, 4.3, 4.7, 4.8    Group B 7.3, 7.6, 8.1, 8.2, 8.5, 9.2, 9.3, 9.5, 9.5, 15.2
	We will again use our descriptive statistics calculator in order to find the mean, mode, sum, median, range, standard deviation, kurtosis and skew for each our groups. For group A we got a mean of 3.48, standard error of 0.297695, median of 3.3, mode of n/a, standard deviation of 0.941394, sample variance of 0.886222, kurtosis of -1.5709, skewness of 0.190223, range of 2.6, minimum of 2.2, maximum of 4.8, sum of 34.8 and count of 10. (Calculator Soup, 2013).  For group B we got a mean of 9.24, standard error of 0.707452, median of 8.85, mode of 9.5, standard deviation of 2.237161, sample variance of 5.004889, kurtosis of 6.86883, skewness of 2.443916, range of 7.9, minimum of 7.3, maximum of 15.2, sum of 92.4 and count of 10. (Calculator Soup, 2013).      
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Both groups are different in the variables of mean, median, mode, standard deviation, kurtosis, skewness etc… However, there is an outlier in second group which increases the average response time for that group. 
Now we will double each group, leaving the count of each group at 20 instead of 10. Those groups are as follows: Group A 2.2, 2.2, 2.5, 2.5, 2.7, 2.7, 2.9, 2.9, 3.1, 3.1, 3.5, 3.5, 4.1, 4.1, 4.3,4.3, 4.7, 4.7, 4.8, 4.8    Group B 7.3, 7.3, 7.6, 7.6, 8.1, 8.1, 8.2, 8.2, 8.5, 8.5, 9.2, 9.2, 9.3, 9.3, 9.5, 9.5, 9.5, 9.5, 15.2, 15.2
Again using our descriptive statistics calculator in order to find the mean, mode, sum, median, range, standard deviation, kurtosis and skew for each our groups. For group A we got a mean of 3.48, standard error of 0.204888, median of 3.3, mode of 2.2, standard deviation of 0.916285, sample variance of 0.839579, kurtosis of -1.49733, skewness of 0.17372, range of 2.6, minimum of 2.2, maximum of 4.8, sum of 69.6 and count of 20. (Calculator Soup, 2013). For group B we got a mean of 9.24, standard error of 0.486902, median of 8.85, mode of 9.5, standard deviation of 2.237161, sample variance of 4.741474, kurtosis of 4.727574, skewness of 2.231898, range of 7.9, minimum of 7.3, maximum of 15.2, sum of 184.8 and count of 20. (Calculator Soup, 2013).      
After we doubled the data groups from 10 to 20, the standard error, standard deviation, sample variance, kurtosis, and skewness are changed. There was also a change in the mode within Group A. This is because there was no mode available for the Group A before the doubling of data. When we increase sample size then all above values decreases because it makes data more powerful with minimum variance and standard deviation.
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PART B RESEARCH STUDY CRITIQUE
	For our article critique we will be looking at the article “Baseline Knowledge Survey of Restaurant Food Handlers in Suburban Chicago: Do Restaurant Food Handlers Know What They Need to Know to Keep Consumers Safe?” This article looked at how restaurants handle food and looked to determine if food handlers have been educated on everything they should know if consumers are to be kept safe from contaminates. 
     There have been stories on the news and social media regarding unsafe food handling practices, intentional food contamination, and inadvertent yet avoidable food contamination. Most people however, do not likely think about what might be happening to their food when they go out to dinner because people want to trust that food handlers are knowledgeable about food safety and that owners and managers are ensuring the safe food handling procedures are being followed.   
     We are going to look at research that has been done in this particular area, as well as the methods that were used in this study, discuss the results and provide a conclusion to this study.
INTRODUCTION
     In the article, “Baseline Knowledge Survey of Restaurant Food Handlers in Suburban Chicago: Do Restaurant Food Handlers Know What They Need to Know to Keep Consumers Safe?” the researchers studied restaurant food handlers in the suburban Chicago area, in order to test their level of knowledge of how to  keep the food they serve safe and uncontaminated. In the U.S., foodborne diseases causes millions of people to become sick annually, also resulting in 
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over 3000 deaths a year. In order to reduce food poisoning, restaurant food handlers need to be well educated in food safety principles (Manes, Liu & Dworkin, 2013).
     Researchers in this study concluded that there was a lack of food safety knowledge among suburban Chicago restaurant food handlers. The researchers used a prevalence study of 729 food handlers at 211 suburban Chicago restaurants. The study conducted from June of 2009 through February of 2010. A survey was given by a trained interviewer in either English or Spanish which included 50 questions. In the mixed- effects regression model, the data showed that there were some risk factors associated with an overall food safety knowledge score. The mean overall knowledge score was only 72% for cross contamination, preparation, and storage of food; it was noted that Spanish speaking food handlers scored much lower than English-speaking food handlers (p < .05). Certified food managers scored higher than noncertified food handlers. However, their scores was only an overall knowledge mean 79% (Manes, Liu & Dworkin, 2013).
     In order to fix knowledge deficiencies in food handlers, the study data provided targets for educational interventions to prevent food poisoning from restaurants (Manes, Liu & Dworkin, 2013). It is also important for food handlers to have awareness and knowledge of other the other variables that contribute to food contamination, such as poor hygiene, improper temperatures for cooking and keeping food and cross contaminates (Manes, Liu & Dworkin, 2013).
METHODS
	Researchers used a list of 2,087 food establishments located within the suburban Chicago area, then eliminated banquet halls, caterers and establishments that only serve prepackaged food. Randomly, 668 restaurants were selected to be studied. The researchers then interviewed 
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729 food handlers from 211 participating restaurants from June of 2009 through February of 2010. Interview approval was given by the managers of each restaurant, allowing researchers to conduct the interviews with restaurant food handlers. The last survey instrument was conducted after the pretest was completed. The food safety test included 40 multiple choice, true/false, and fill-in-the-blank questions. This knowledge test allowed the researchers to determine whether or not the food handlers knew at temperatures bacterial growth began, what the appropriate temperatures are for heating and cooling foods and when to throw away food as well as their knowledge on cross-contamination. The participants were also asked about their own personal hygiene practices, as well as how they felt about working when they were ill (Manes, Liu & Dworkin, 2013). Information was collected included the demographic of food handlers, level, of food safety training, number of years in food handling, and their specific food handling requirements. (Manes, Liu & Dworkin, 2013). 
 	Statistical analysis was performed using SAS 9.2 for Windows with data from 722 of 729 (99%) food handlers with no missing information. The overall knowledge score was determined by the proportion of correctly answered knowledge questions of the 40 from the knowledge test. Bivariate analyses were performed to identify food handler and restaurant variables associated with the knowledge score. t-Tests were conducted to compare the mean knowledge scores between two category variables, and analysis of variance models with Tukey’s pairwise comparisons were used to compare the mean knowledge scores for variables with more than two categories. Pearson correlation coefficients were calculated to describe the relationship between the knowledge score and continuous variables. To identify risk factors associated with the food handler knowledge score, multivariate analysis was performed using mixed-effects regression 
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models predicting knowledge score. A random restaurant effect was used to account for the potential correlations between food handlers from the same restaurant (Manes, Liu & Dworkin, 2013). One can see that researchers were very thorough in their statistical calculations to ensure the most accurate data possible. 
RESULTS
	According to the authors, 9.9 years was the average time the participants spent working as a food handlers, and the average age and experience r was highly correlated (r2=.73, p <.0001). It was noted in the study that many food handlers had no or minimal food safety in fact it was also noted that 39% of the restaurants offered no courses of any kind of proper food handling and food safety. Certifications among food handlers, were low among food handlers with less food handling experience, being around 40% among those working as a food handler for <1 and 1 - 3 years, around 60% for those working 3-6 years, around 73% for those working 6-10 years and around 80% for those working >10 years. (Manes, Liu & Dworkin, 2013). The researchers found that the participants in the study performed various food handling tasks at least some of the time in the restaurant. 68% were responsible for handling raw meat or poultry, 42% were responsible for handling raw seafood, 46% were responsible for handling raw eggs, and 90% were responsible for handling raw vegetables and or fruits. 56% were responsible for cooking meat or poultry, 37% were responsible for cooking seafood, and 40% were responsible for cooking eggs” (Manes, Liu & Dworkin, 2013).
DISCUSSION
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Researchers were very thorough in their statistical approach to data calculation. Researchers in our opinion also used a sufficient sample size to gather strong data being 729 individual participants and 211 different food establishments. A possible weakness could be the localized area of the study rather than randomly selecting restaurants and food handlers from a larger area such as areas in the southern, norther, eastern, Midwest, and Western regions. However, researchers were able to accurately conclude with the t-test that restaurants and food handlers within the Chicago area are lacking food safety knowledge and as a result food safety practices. The researchers of this study are looking at whether the discrepancies identified in this study are being identified through area health department inspections. The data from our survey demonstrate substantial and important food safety knowledge gaps among suburban Chicago restaurant food handlers that can place restaurant patrons at increased risk of food poisoning. Furthermore, the investigators are performing analysis to determine if restaurant food handler knowledge gaps predict violations identified during restaurant inspections (Manes, Liu & Dworkin, 2013).
We would suggest a follow up study to see if food safety knowledge and discrepancies were changed as a result of the deficiencies identified in this study and we further suggest a duplication of this study covering a more diverse area of food establishments inside of the U.S. 
People who are honest will tend to believe that other people are honest as well even if they do not believe that honesty extends as far as his or her own. People who take on a job, learn that job and go to work every day attempting to do the job to the best of their ability will tend to believe that most other people do the same unless they are given reason to believe that does not 
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hold true for particular individuals and this is because of what is known as self-projection or psychological projection. With that, what happens is people will often believe that food handlers are skilled and professional even when that isn’t actually the case. Unless there is a major outbreak of food borne illness resulting from a particular food establishment then it might be hard to identify the cause of the food borne illness. As a result there is a need for food handlers to be trained with the most current knowledge of food safety science, food safety practice oversight on the local level from restaurant management, from the governmental level in the form of health department inspections, and in the form of studies like the one mentioned in the paper to identify deficiencies and possible change rules and regulations for restaurant owners and food handlers. 









Final Project                             		                                      		                    15
References
Calculator Soup. (2013) Descriptive statistics calculator. Retrieved from: 
	http://www.calculatorsoup.com/calculators/statistics/descriptivestatistics.php
Manes, M. R., Li C., Liu., & Dworkin, M. S. (2013). Baseline Knowledge Survey of Restaurant 
             Food Handlers in Suburban Chicago: Do Restaurant Food Handlers Know What They 
             Need to Know to Keep Consumers Safe? Retrieved from: http://eds.a.ebscohost.com.proxy-library.ashford.edu/eds/pdfviewer/pdfviewer?vid=2&sid=9ae11a66-ba3d-4aa7-bd0d-e16023785bd4%40sessionmgr4005&hid=4105
Oppa, I. M., Cheng, P., Reynolds, S. B., Shay, D. K., Carias, C., Bresee, J. S., & ... Fry, A. M. (2015). Deaths averted by influenza vaccination in the U.S. during the seasons 2005/06 through 2013/14. Vaccine, 333003-3009. doi:10.1016/j.vaccine.2015.02.042
Tanner, D. (2011). Statistics for the behavioral and social sciences. San Diego, CA : Bridgepoint Education, Inc. Retrieved from https://content.ashford.edu/books/AUPSY325.11.2/sections/sec6.5
