Name ______________________

AEE 578 Worksheet 12

Part I. For each situation, match which statistic you would use.

	___ & ___ 1. Describe the average age of a group you are studying. (select 2)

___ 2. Determine if there are differences in test score means among three groups involved in a research study.

___ 3. Determine if there is a relationship between two interval variables.

___ 4. Examine several independent variables at one time to determine which ones have the greatest impact on the dependent variable.

___ 5. Determine if there are differences in test scores means between two groups involved in a research study.
	A. Chi Square test

B. Multiple Regression 
C. t-test

D. Mean

E. Pearson
F. Range

G. Mann-Whitney U test
H. Analysis of Variance 
                     (ANOVA)



Part II. Now we are ready to calculate some statistics.  Go to http://statcrunch.stat.ncsu.edu/. You will be asked to create an account. This is free, so do it. 
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You are going to help a teacher analyze some data. This data is about an action research project a teacher conducted to see what could motivate her students to sell more boxes of fruit for a club fundraiser. Here is what you need to know about the data.

· The top row in the spreadsheet contains labels for each column.

· Each row that follows is data on an individual person.

· The first column of data (A) is the identification number of the person. To preserve the anonymity of each person an id number is used instead of a name.

· The second column of data (B) is the experimental group to which each person has been assigned. There are four different groups.

· Group 1 receives strong, enthusiastic verbal encouragement from the teacher to sell citrus. 

· Group 2 receives ribbons and plaques for their sales efforts.

· Group 3 receives monetary awards. For each box of fruit sold, the student receives a set amount of money.

· Group 4 is considered to be the control group. They get the order forms for the fruit sales and are told to sell fruit but receive no other type of encouragement.

· The third column (C) is age of the student.

· The fourth column (D) is gender. Males are coded as 1, females are coded as 2.

· The fifth column (E) is Honor Roll. Students who are on the school Honor Roll are coded as 1. A zero (0) means the student is not on the honor roll.

· The sixth column (F) is Residence. In this school district about half of the students live in the county (coded as 1) and about half live in town (coded 2)

· The seventh column (G) is Parents. A 2 means the student lives with both parents, a 1 means the student lives with one parent, and a 0 means the student lives with someone other than a biological parent.

· The eighth column (H) is PTA Membership. A 0 indicates the family does not hold PTA membership. A 1 indicates the family holds PTA membership.

· The ninth column (I) is Boxes of Citrus sold.

· Ignore the data in the rest of the columns. That will be used later.

The researcher put forward the following hypotheses:

1. The first hypothesis was that girls would sell more fruit than boys.

2. The second hypothesis was that the older the student, the more fruit would be sold (primarily based on the theory that older students can drive).

3. The third hypothesis was that honor roll students are too busy studying, thus non-honor roll students would sell more fruit than honor roll students.

4. The fourth hypothesis was that students who lived with both parents would sell more than the other groups of students because the parents would be able to help.

5. The fifth hypothesis is that students whose parents were more involved in school activities (as measured by membership in the PTA) would sell more boxes of fruit.

6. The final hypothesis was that there will be a difference in the amount of fruit sold according to which motivation group the students are in. The “money as motivation” (group 3) will sell the most boxes.

After creating your account you will log in. This will open up the window below. 
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The first job is to load a spreadsheet that has already been created into StatCrunch. Click on the “Data” button at the top of the page; then select Load Data From file. 
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The next screen gives you the option of loading data from your computer or from the WWW. I have saved a number of different excel files on the web. The reason there are several files that need to be downloaded is because the on-line statistical program that we are using has limited sorting ability; so I have had to presort some of the data so it will be easier on you to perform the statistical calculations. The data in each file is exactly the same, but I have sorted the data differently in certain columns. You will download one file at a time, perform the statistical calculation, and then clear the program and open a new excel file. The name of the files to be downloaded are found later in this document under each hypothesis. You will download the files from WWW.
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Now you are ready to important a file and analyze data. You can probably figure out what to do but instructions for each hypothesis and statistical calculation are provided.

Hypothesis 1 - Girls will sell more fruit than boys. We will use a t-test to see if there is a difference in the mean number of boxes sold by males and females. You will need to import the file citrusgender.xls. (http://www.cals.ncsu.edu/agexed/aee578/citrusgender.xls). We will perform four different calculations – the first three to give us some descriptive data (the mean number of boxes sold and the mean number of boxes each group sold) and the second to see if there is a difference in these two groups. So now we need to load the file from our web site. After you click on WWW, enter http://www.cals.ncsu.edu/agexed/aee578/citrusgender.xls into the WWW address box. 
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After the file has been imported into StatCrunch, click on Stat then click on Summary Stats Columns. 
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The first question we want to know is the average (mean) number of boxes each student sold. So we select the Box Sold column and then click Calculate.
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So what is the mean number of boxes sold by each student? _____________

Now let’s compare the males and females. Repeat the above process but this time in the Group by: dialog box, select the gender variable and click calculate. This image is shown on the next page.
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How many males were there? ______

What is the mean number of boxes sold by the males? _____

What is the minimum number of boxes sold by males?  ____ 

What is the maximum number of boxes sold by males? ____.

How many females were there? ______

What is the mean number of boxes sold by the females? _____

What is the minimum number of boxes sold by females?  ____ 

What is the maximum number of boxes sold by females? ____.

Now that we know the number of boxes sold by the males and females, we are ready to perform the t-test. This will tell us if the difference in the number of boxes sold happened by chance or if the gender of the student makes a difference in fruit sales. Click on Stats on the main screen and select T statistics, Two Samples.
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We are going to have to tell the computer what variable to use and where to find the data. Since we are comparing males and females, we need to be aware of which rows contain male and female data. If you look at the data, you will see that males were coded as 1 and they are in rows 1-58, females are in rows 59-122. 

Now let’s enter the data directions needed to calculate the t-test. Sample 1 data (for the males) is found in the Boxes Sold column and they are in rows 1-58. To tell the computer where the data is we have to type in the Where box “row>=1 AND row<=58”. This tells the computer to use only the data between rows 1 and 58 for sample 1 (males). The female data for boxes sold is found in “row>=59 AND row<=122”. Please notice the diagram below. After you enter the information, click calculate. 
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What is the value of t? ______ (this is the T-Stat. Unlike a correlation, the value of t has no importance by itself. The associate P value is what is important.)

What is the P level associated with this t-test? _________

Does this support the hypothesis that females sold more boxes than males? Explain.


Hypothesis 2 is that the older the student, the more fruit would be sold. To test this hypothesis we simply calculate a Pearson correlation. Go back to the original data screen and select Stats, the select Summary Stats, Correlation. 

In the resulting dialog box, Select the Age and Boxes Sold columns and then click on calculate. 

What is the correlation? _______

How would you interpret this correlation?

No statistical significance probability is calculated in this program for correlations. Do you think this correlation might be statistically significant? Why?

You need to clear the data sheet. Go back to the main screen of Stat Crunch, click on Data, and then click on Clear under Table Data.


Hypothesis 3 is non-honor roll students will sell more fruit than honor roll students. We will use a t-test to see if there is a difference in the mean number of boxes sold by non-honor role students and honor roll students. You will need to import the file citrushonor.xls. (http://www.cals.ncsu.edu/agexed/aee578/citrushonor.xls). We will perform three different calculations – the first two to give us some descriptive data (the mean number of boxes each group sold) and the second to see if there is a difference in these two numbers. We will follow the exact same procedures we did with hypothesis one. We have not reproduced screen shots. Refer back to the previous ones if you need to.

To get descriptive data, go to Stats, Columns. In the next dialogue box, select boxes sold and then in the Groups box select Honor Roll. Then click on calculate. Remember Honor Roll students are coded as 1, non-honor roll is 0,

How many non-honor roll students were there? ______

What is the mean number of boxes sold by the non-honor roll students? _____

What is the minimum number of boxes sold?  ____ 

What is the maximum number of boxes sold? ____.

How many honor roll students were there? ______

What is the mean number of boxes sold by the honor roll students? _____

What is the minimum number of boxes sold?  ____ 

What is the maximum number of boxes sold? ____.

Now that we know the number of boxes sold by the non-honor roll and honor roll students, we are ready to perform the t-test. Click on Stats on the main screen and select T statistics, Two Samples. In the next dialog box, enter Boxes Sold as sample 1 and Where is “row>=1 AND row<=92”. Sample 2 should be Boxes Sold and Where is “row>=93 AND row<=122” (I have resorted the data to put all the non-honor roll students together and the hone row students together). This tells the computer to compare the data in rows 1-92 (the non-honor roll students) with the data in rows 93-122 (the honor roll students) on boxes sold. Then click on calculate.
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What is the value of t? ______

What is the P level associated with this t-test? _________

Does this support the hypothesis that non-honor roll students sold more boxes than honor roll students? Be very careful and look, really look at the two groups. You might want to look at the descriptive information on the previous page. Explain.


Hypothesis 4 was that students who lived with both parents would sell more than the other two groups of students. Since there are three groups (student with 2 parents [coded 2], students with 1 parent [coded 1], and students who do not live with parents [coded 0]), we will need to do something other than a t-test (which is used for two groups). The appropriate statistics is One Way Analysis of Variance (ANOVA). You can use the data set you currently have open to calculate this

On the StatCrunch main page, click on Stats, then select ANOVA, One Way. In the resulting dialog box, select “Compare values in a single column.” For the “Responses in” box, select Boxes Sold. For the “Factors in” box, select Parents. Next click on calculate.  See a visual on the next page.
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What were the mean number of boxes sold by 2 parent family students?______

What were the mean number of boxes sold by 1 parent family students?______

What were the mean number of boxes sold by students who didn’t live with either parent?______

What is the value of F? _______

What is the statistical probability associated with this F value? ___________

Does this support the hypothesis? Explain. 

You need to clear the data sheet. Go back to the main screen of StatCrunch, click on Data, then click on Clear under Table Data.


Hypothesis 5 - students whose parents are more involved in school activities (as measured by membership in the PTA) will sell more boxes of fruit. We can use a t-test with this hypothesis since the independent variable, PTA membership, has two categories (PTA member, Not a PTA member). The process will follow what was done with hypothesis 1 and 3. You will need to import the file citruspta.xls. (http://www.cals.ncsu.edu/agexed/aee578/citruspta.xls). See if you can remember the steps to follow from the previous examples for descriptive data and for using a t-test. The non-PTA members are in rows 1-52, the PTA members are in rows 53-122.

How many non-PTA students were there? ______

What is the mean number of boxes sold by the non-PTA members? _____

What is the minimum number of boxes sold?  ____ 

What is the maximum number of boxes sold? ____.

How many PTA students were there? ______

What is the mean number of boxes sold by the PTA members? _____

What is the minimum number of boxes sold?  ____ 

What is the maximum number of boxes sold? ____.

What is the value of t? ______

What is the P level associated with this t-test? _________

Does this support the hypothesis that PTA students sold more boxes than non-PTA students? Explain.


Hypothesis 6 - There will be a difference in the amount of fruit sold according to which motivation group the students are in. The “money as motivation” (group 3) will sell the most. Since there are four groups on which to compare means, the appropriate statistic is ANOVA. 

On the StatCrunch main page, click on Stats, then select ANOVA, One Way.  In the resulting dialog box, select “Compare values in a single column.” For the “Responses in” box, select boxes sold. For the “Factors in” box, select groups. Next click on calculate.

What were the mean number of boxes sold by group 1 (verbal motivation)?______

What were the mean number of boxes sold by group 2 (plaques and ribbons) ?______

What were the mean number of boxes sold by group 3 (money motivation) ?______

What were the mean number of boxes sold by group 4 (control) ?______

What is the value of F? _______

What is the statistical probability associated with this F value? ___________

Does this support the hypothesis? Explain. (Note: one deficiency of this on-line program is that no post hoc comparisons [a procedure that identifies where the differences are in significant findings] are done in this program, so it is difficult to tell with certainty where the differences are, just do the best you can.)

ONE MORE CALCULATION: One of the problems when a person has five or six hypotheses and some are supported and some are not supported, is to determine what is REALLY causing the differences in means. It is possible to have 2 or 3 statistically significant tests, but you don’t know which is the most import. You can just report what you found and leave it at that. Or you could perform a statistical test called Multiple Regression. In this test, all possible variables are examined, and the computer identifies which ones are contributing the most to the dependent variable. The results of a Multiple Regression test may at first appear to be very confusing but basically you are looking for independent variables that are statistically significant among the array of variables. 

To calculate Multiple Regression, go back to the main StatCrunch page and select Stat, then Regression, Multiple Linear. In the resulting dialog box enter all the independent variables you want to examine by clicking on them in the X variables box (independent variables). For this exercise, select Group through PTA (Do not get A1. A2. etc. This is for a different exercise.) This will cause all the independent variables to be examined. In the Y variable Box (dependent variable), select boxes sold, then click calculate.

The findings are presented in two boxes. The bottom box tells whether or not you have a statistically significant model (look at the P value). If you have statistically significant P value (.05 or lower), you then look in the top box (Parameter estimates) to see which of the independent variables contributed the most to results. You look for variables that have statistically significant P values (.05 or lower). While this is a much clunkier process than more sophisticated statistical programs such as SPSS for Windows, this does work.

Is there a statistically significant regression model? __________

If yes, how many variables contribute significantly to the model (p is .05 or less)? _______

What are these variables? _____________________________________________________

Is motivation (Group) really causing the difference in sales or is it something else?

