Workshop – Introduction to SPSS

Presented by Eric A. Suess, Department of Statistics

esuess@csueastbay.edu
How to get stated using SPSS.

The best way to get started using SPSS is to get the software and work through the examples in one of the references.  

CSU Hayward has a license for the software so you can use it on campus.  Faculty can obtain a copy of the SPSS installation CD from Computing Services on campus by bringing a blank CD and trading it for a CD containing SPSS.  The bookstore sells a Student Version of SPSS.

Here is a link to the website for SPSS.  www.spss.com
References.
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The software.

SPSS is a point-and-click statistical software package for analyzing data.  It is very similar to using EXCEL.  SPSS has a build in spreadsheet that you can enter your data into down columns.  However, SPSS has a larger set of statistical functions that are available through its pull down menus such as Analyze and Graphs.  

Some of the Graphics that are available are: pie-charts, bar-graphs, histograms, and scatterplots.

Some of the Analysis techniques that are available are: descriptive statistics, summary statistics, confidence intervals, hypothesis tests, ANOVA, Regression, Multiple Regression, Logistic Regression, Multivariate Analysis, and many more.

Exercise 1: Descriptive Statistics

Consider the sample dataset Cars.sav.  (Note that SPSS datasets have the three letter extension .sav.)  This dataset contains information about a sample of 406 cars from the years 1970 to 1982.  We will investigate the change in mpg for cars over this period.

We will plot side-by-side boxplots of the mpg data by some of the variables to see the differences in mpg.  

First we will visualize the increase in mpg for cars of the period of 1970 to 1982.  Click Graphs > Boxplot, select Simple and click Define. Select Miles per Gallon as the Variable and select Model Year as the Category Axis.  Click OK.  Note that the mpg for cars has increased in the 1980’s over the mpg for 1970’s cars.

Second we will visualize the difference in mpg for cars by country of origin.  Click Graphs > Boxplot, select Simple and click Define. Select Miles per Gallon as the Variable and remove Model Year as the Category Axis and add Country of Origin.  Click OK.  Note the differences in mpg for cars from different countries.

Exercise 2: Inferential Statistics, Confidence Intervals and ANOVA

Consider the sample dataset in Leaves.sav.  Suppose a horticulturist was investigating the phosphorus content of tree leaves from three different varieties of apple trees (1, 2, and 3). Random samples of five leaves from each of the three varieties were analyzed for phosphorus content. The data are given below. Use these data to test the hypothesis of equality of the mean phosphorus levels for the three varieties. Use  = 0.05.

Row  Variety1  Variety2  Variety3

   1      0.35      0.65      0.60

   2      0.40      0.70      0.80

   3      0.58      0.90      0.75

   4      0.50      0.84      0.73

   5      0.47      0.79      0.66

Before we perform the ANOVA we need to restructure the data into two columns.  One column having the variety and the second having phosphor.  To restructure the data in SPSS click Data > Restructure.  If you accept all of the defaults you will get a new dataset in the desired form.  The sample dataset Leaves1.sav contains the restructured dataset.

Perform the One-Way ANOVA: The hypotheses are: 
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At least one of the population means differs from the rest.  In SPSS click Analyze > Compare Means > One-Way ANOVA. Select phosohor for the Dependent List and variety as the Factor.  Select Post Hoc… and click on Scheffe and Tukey for two multiple comparison tests.  Click Continue.  And finally click OK.  You should see

Oneway
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So we reject the null hypothesis and can proceed with the multiple comparison tests.  We see from the output that 1 is less than 2 and 3, but 2 and 3 are not statistically different.
Exercise 3: Scatterplots and Linear Regression

Suppose we consider the relationship between the Height and the Arm span of people.  As observed in nature, lager birds have larger wingspans and smaller birds have smaller wingspans.  This relationship was investigated by the teachers who participated in the Summer 2002 ACCLAIM Elementary Institute and by those in the High School Institute.

Data were collected on each participant’s height and their arm span.  The data were recorded on a data sheet which is posted below with the instructions for this activity.

1. Height versus Armspan.doc for use with SPSS software.

http://www.sci.csueastbay.edu/~esuess/acclaim/Followup2/Height versus Armspan WebStat.doc

2. The data sheet from the ACCLAIM Elementary Statistics Institute, Summer 2002.

http://www.sci.csueastbay.edu/~esuess/acclaim/Followup2/data1.pdf

Plot a scatterplot of arm span (y) by height (x) with a marker for gender.  Click Graphs > Scatter… select Simple and click Define.  Select armspan for the Y Axis, select height for the X Axis, and select gender for the Set Markers by.  Click OK.  Note that overall there appears to be a linear relationship between arm span and height and by gender.

Fit the linear regression model to the overall data and by gender.  Click Analyze > Regression > Linear.  Select armspan as the Dependent: height as the Independent(s), and click OK.  This gives the results for the overall dataset. 

Click Analyze > Regression > Linear.  Add the variable gender to the Selection Variable, click Rule and enter F for the Value.  Click OK.  This gives the results for the females.

Click Analyze > Regression > Linear.  Add the variable gender to the Selection Variable, click Rule and enter M for the Value.  Click OK.  This gives the results for the males.

Results:

Overall: Armspan = -10.180 + 1.154 Height

Female: Armspan = 6.405 + 0.892 Height

Males: Armspan = -13.220 + 1.204 Height

Finally we should note that the tests of significance for the slope are statistically significant.

Final Thoughts:

The Department of Statistics offers two courses in which the use of SPSS is taught.  The courses are

1. Statistics 3900 Introduction to Statistical Computer Packages

http://www.sci.csueastbay.edu/~esuess/Statistics_39004950/stat39004950.htm

2. Statistics 3910 Statistical Software Design

http://www.sci.csueastbay.edu/~esuess/Statistics_39104910/stat39104910.htm

I have taught both of these courses to students from a variety of majors.  When the student has completed the course he or she knows how to enter data and load data into SPSS from various sources, to produce descriptive statistics and graphical presentation, to compute inferential statistics such as confidence intervals and hypothesis test, to run ANOVA, and to fit linear regression lines to data.  

Report writing is also an important part of the course.  All homework assignments are required to be prepared in MS Word and some graphs are produced in MS EXCEL.  And there are two larger data analyses and reports that are assigned.

Contact Information:

If you have any further questions or would like to discuss SPSS in more detail, please feel free to contact me in the future.

Prof. Eric A. Suess

Department of Statistics

California State University, Hayward

esuess@csueastbay.edu
885-3879
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Explore
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Exercise 2: 

Explore

VARIETY
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Oneway
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Post Hoc Tests
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Homogeneous Subsets
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Exercise 3:

Graph
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Overall Regression
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Female Regression
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Male Regression
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