USING SPSS FOR WINDOWS:  TUTORIAL 2

1.0
Summarising Data: Preparing Descriptive Statistics and Charts

1. Load SPSS into the computer (see tutorial 1).

2. Open up the SPSSTUT1.SAV
 data file, which you entered during tutorial 1, by first clicking on File, followed by Open and Data.  Locate your folder on the hard disk or switch to drive A:.  Highlight spsstut1.sav then click on Open.

3. We are going to use the data in this file to prepare some descriptive statistics, such as a frequency distribution, median, quartile, a histogram, mean and  standard deviation. We are then going to use the drawing facilities of SPSS to produce some graphs and charts to help illustrate our data in the form of pie charts and bar charts. Note that when carrying out analysis a SECOND SPSS file is created: the OUTPUT file (‘.spo’).  This file must be named and saved (‘Save As’) when you are in the ‘Output’ window (use the same file name as the tutorial data file (‘ .sav’)
2.0
Summarising Nominal data

Nominal data can be summarised using simple tables or graphs. These will indicate frequency of occurrence of the categories in the data.  The summary statistic of interest for nominal data is the mode.
4. The variable sex is nominal and can therefore be summarised simply by counting the number of people in each of the two categories ‘male and ‘female’. In SPSS this is can be done in a number of ways but a straightforward method is to produce a frequency distribution table. To do this in SPSS, click on Analyse (found on the command line), Descriptive Statistics, Frequencies and you should see the Frequencies window (Figure 2.1).  
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Figure 2.1: The Frequencies dialogue window

5. Highlight the variable sex and click on the arrow symbol [image: image2.png]


 to transfer this variable to the Variable(s): list.  Then click on OK.  You will now see the OUTPUT window.  Maximise this window and you should see the Frequency Table shown in Table 2.2.  You can see how the Variable name, Variable label and Value labels are used to provide information on the table. To return to the DATA window, click on Window and select a:\sppsstut1.sav or more conveniently use the buttons on the Windows Taskbar at the bottom of the screen. You can use the Window command or the buttons to switch between DATA and OUTPUT.
Table 2.2: Frequency table based on the SEX data
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2.1
Example of a frequency distribution using grouped data

6. Frequency distributions become more useful when there are more than 2 categories. This can apply to data which may have been measured on the higher measurement level but which has been grouped into categories at source or as part of the analysis. This applies to the second part of the age question data (Q2). The four age groups can be converted into a frequency distribution directly as the variable age_grp is already in the form of grouped data. Click on Analyse (found on the command line), Descriptive Statistics, Frequencies. Highlight the variable age_grp and click on the arrow symbol [image: image4.png]


 to transfer this variable to the Variable(s): list.  Then click on OK and you will now see the Frequency Table shown in Table 2.3 in the OUTPUT window.  
Table 2.3: Frequency table based on the AGE data
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Nominal data can also be summarised using charts. Usually a pie chart or a simple bar chart are suitable. Such charts can be used for data with few categories but many more can be displayed effectively giving an advantage over a large frequency table.
7. Pie chart

In order to demonstrate some variables, a pie chart gives the best result.  For example, if we want to show the distribution of countries for the variable Country, select Graphs, Pie and click on Define.  Highlight country and click on the arrow by Define slices by:.  Click on Titles and enter “Distribution of countries visited for the longest time”.  Click on Continue and OK, you should see a pie chart similar to the one shown in Figure 2.4.  Again, if you want to make any changes to the pie chart you can edit the chart by double clicking on it, then choose Edit / Properties to improve the display.
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Figure 2.4: Pie chart of Country – using SPSS 11.5
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Figure 2.4: Pie chart of Country – using SPSS 13.0


At present the pie chart is in its simplest form and more data could be given on the chart, viz. the percentage or number count for each slice would complete the data display. Try this out by editing the chart.
8. Bar chart
An alternative means of demonstrating these data is to use a bar chart.  To do this, select Graphs, Bar and Simple, then click on Define.  Select country as the Category Axis and click on OK.  You should see a bar chart  similar to that shown in Figure 2.5.
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Figure 2.5: Bar chart of countries visited – using SPSS 11.5
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Figure 2.5: Bar chart of countries visited – using SPSS 13.0

Additional feature which enhance the display are available in edit mode – put the actual count of each country on the bars using the Properties window.
9. Compound Bar Chart

Sometimes you want to show two or more variables on the same bar chart. SPSS allows you to do this. for example, if we want to look at the relationship of gender and age, we can select Graph, Bar, Clustered, Summaries for groups of cases and select the variables age_grp and Sex, for Category Axis and Define Clusters by:, respectively. A graph similar to Fig. 2.6 displays both variables.

[image: image10.png]Count

55

0.

45

4o

25

AGE




Figure 2.6: Compound bar chart of age_grp by Sex – SPSS 11.5
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Figure 2.6: Compound bar chart of age_grp by Sex – using SPSS 13.0


In the examples above the categories of the data are exclusive and each slice of the pie chart or each bar in the bar chart display data that is unique, and which does not ‘overlap’ with other data.  More complex forms of nominal data such as those produced by a multiple choice question require care as simple bar / pie chart could produce misleading results. Consult your supervisor/tutor for advice on summarising such data.


The displays above may clearly identify the dominant category in terms of numerical occurrence, but this can be identified accurately by calculation of the mode. The data must be coded in numerical form to enable this to be carried out in SPSS.
3.0
Summarising ordinal data


Ordinal data are produced by a ranking task or by scales which are deemed to be used in an ordinal manner.  These data can also be summarised by frequency tables and simple bar or pie charts but the results may be unsatisfactory.  Even the simplest ranking task (3 items to order) would require 3 tables or 3 separate charts to display the data. Such summaries are possible but as the number of items increase it becomes more difficult to interpret the data. The data can be amalgamated to allow a single chart or table to display the data. Alternatively the tables and graphs can be arranged together to maximise viewing and interpretation (e.g. in a word processing document rather than in SPSS).  Accepting these limitations it may still not be possible to really decide from the results which item in the ordinal data has received a clear 1st choice dominance. This can ultimately decided by a significance test but a summary measure is the median.  This is obtained via the statistics button in the descriptive frequency menu. 

4.0
Summarising scale (interval, ratio) data


Interval and ratio can be summarised by some specific methods.  With these data, summary statistics give rapid measures for interpretation – namely the mean, range and standard deviation.  Graphically, pie and bar charts are limited unless plotting of the summary measures is used, e.g. a bar chart of the mean values.  Visualising the whole data set cannot be done easily using frequency tables or pie chart as there are usually too many individual values, particularly if the data is continuous and some form of display of the frequency distribution is required. This is provided by a histogram.
4.1
Plotting a histogram for continuous data (interval or ratio)

10. The days variable provides continuous data.  To prepare a histogram, click on Graphs on the Command Line and then choose Histogram. Add days as the variable.  Click on OK and you should see a chart similar to the chart shown in Figure 2.7. As stated this is a continuous variable and by creating the histogram the data has been simplified into groups. SPSS we do this, effectively summarised days variable data into a number of categories, similar to those for used the age_grp data.  
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Figure 2.7: Frequency distribution of DAYS data – using SPSS 11.5
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Figure 2.7: Frequency distribution of DAYS data – using SPSS 13.0

The data has been split into a number of groups, but only the mid-points of these groups are marked on the axis. To view and edit the Intervals used in the grouping, edit the graph (double click) then double click again on the X-axis to select the Properties menu. Select Scale then edit the Custom (Intervals) to change to display, etc.  
4.2
Descriptive statistics for scale data
11. To do this, go to Analyse, Descriptive Statistics, Frequencies.  Select days and put into the Variables(s) box   Next click on the Statistics button at the bottom of the box. You will see a choice of measures of Central Tendency and Dispersion.  For this example, select Mean as the measure of Central Tendency and standard (Std.) deviation as the measure of Dispersion.  Then click on Continue and OK and you should see the descriptive statistics as Table 2.8. 
Click on Continue then OK.
Table 2.8: Descriptive statistics
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Note that a histogram can be obtained from this menu also by using the ‘Charts’ button.

You can save your graph at this stage along with other output material, using File and Save As.  You can re-open the file by using File and ​Open, and selecting the appropriate output file.  To save the graph individually you need to edit it first (double click on chart), then select File / Export Chart.  Any changes to the graph are also done in the edit mode by double clicking on the part of the chart where the change is required.

Other summary measures such as Confidence intervals and the Standard error of the mean  are available via the Analyse, Descriptive Statistics, Explore menu.  

Exercise: Calculate the confidence interval and the standard error for the mean value of the ‘Days’ variable.
12. Scatter diagram
This graph is to examine the relationship between 2 variables which are of a continuous nature a scatter diagram is a good starting point. Examine this using ‘Days’ and ‘Age’ by selecting Graphs, Scatter, Simple.  Put ‘Days’ as the Y variable and ‘Age’ as the X variable (similar to Figure 2.9). To reveal more information edit the graph, double click on one point to get the Properties menu and select Point Bins Options and turn on   point density by Binning (grouping ) superimposed points.  Examine other options here such as Case labels on/off (variables), line fit button, etc. To enable a display of another variables influence, repeat the graph but this time includes Label cases by ‘Gender’.

Edit the graph and put a fuller axis label for ‘Age’ (Use X and Y buttons to select axes).
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Figure 2.9.  Scatter graph  of Age by Days spent outside the UK – using SPSS 11.5
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Figure 2.9.  Scatter graph  of Age by Days spent outside the UK – using SPSS 13.0
13.  Print out a selection of graphs – individually, then edit the graphs. Transfer the graphs to Word and print out the word document with the graphs. 
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