Exploring and presenting data

Tukey’s (1977) exploratory data analysis approach can be used in the initial stages of analysis.  This approach emphasises the use of diagrams to explore and understand the data. This will be guided by the measurement scale of the data (nominal, ordinal, interval or ratio) and aspects of the data that require emphasis.  This will involve:

· To show specific values and frequencies

· Tables will summarise data for individual variables so that specific values can be read. 

· Contingency or cross-tabulation tables enable the examination of interdependence between variables.

· To show highest and lowest values
· For categorical and discrete data, bar charts and pictograms may be used.

· For continuous data, histograms may be used.  Prior to being drawn, data will need to be grouped into class intervals. 

· To compare variables which emphasise the highest and lowest values, multiple bar charts will be used.

· To show proportions

· Research has shown that the most suitable diagram to emphasise the proportion or share of occurrences is the pie chart.  A pie chart is divided into proportional segments according to the share each has of the total value.

· A percentage component bar chart may be used to compare proportions between variables

· To show the trend

· Trends can only be presented for variables containing quantifiable (and occasionally ranked) longitudinal data.  The most suitable diagram for exploring the trend is a line graph in which data values for each time period are joined with a line to represent the trend.  

· Bar charts may also be used to show trends between discrete time periods.

· To show the distributions of values

· Box plots will provide a pictorial representation of the distribution of data for a variable.

· To show relationships between variables

· Possible relationships between ranked and quantifiable data variables may be explored by plotting one variable against another in a scattergraph.

Describing data and examining relationships using statistics

The analysis will involve using statistics such as:

· Measures of central tendency to indicate key points around which a data set is located.

· The arithmetic mean, or average, adds together the values for all observations in a data set and then divides by the number of items. 

· The median is the value of the observation in a data set that divides the data set in half.  It is useful where a distribution is skewed as the median is not affected by extreme values in the distribution.

· The mode describes the observation that occurs most frequently in any data set.  For descriptive data, the mode is the only measure of central tendency that can be sensibly interpreted.

· Measures of dispersion will be used to describe distributions in terms of their spread (how scattered/dispersed the data values are around the central tendency).

· Quartiles will indicate at which points the data falls into quarterly intervals.

· The standard deviation will be used to indicate the spread of the data values around the arithmetic mean.  The greater the dispersion, the bigger the deviation.

· The co-efficient of variance will compare the spread of two separate data sets.  This will be used where the units of measurement differ or where the values for the two data sets vary so much in magnitude as to make any direct comparison misleading.

· Measures of association will be used to examine whether or not there is an association between one characteristic and another.  These tests are not measures of causality, but are purely measures describing the strength of the associations between variables (Riley et al, 2000).

· The chi square test calculates the probability that two variables are independent.  A probability of 0.05 means that there is only a 5% chance that the variables are independent of each other.  Therefore, a probability of 0.05 or smaller, indicates that there is a 95% certainty that the two variables are significantly associated, that is, the result did not occur by chance. 

· To test whether two groups are significantly different, the independent t-test may be used.  This compares the difference in the means of the two groups using a measure of the spread of the scores.  If the two variables are significantly different this will be represented by a larger t statistic with a probability less than 0.05.

· A correlation co-efficient enables the quantification of the strength of a relationship between two variables

.

