[image: ]

[image: ][image: ]			
Types of data
Study Development Factsheet

Why do we need to distinguish between types of variables?
Statistical tests are designed to be used with specific types of data. If the wrong type of data is used, the test will either not work, or produce misleading results. You’ll need to be able to recognise the different types of data to make sure you’re meeting the criteria to use a certain statistical analysis. 
If you are looking for help with distinguishing between independent and dependent variables, or with confounding, mediator and moderator variables, please look on the YSJ Maths, Statistics and Data website for those factsheets. 


Types of variables
This topic is quite wordy and technical, so it might feel a bit overwhelming to begin with. The more time you spend engaging with statistics, the more these definitions will make sense. Feel free to refer back to the definitions as often as you need to, and don’t be afraid to look up your variables online to make sure you’ve defined them correctly before you perform your statistical analyses. The flowchart (or you can use the set of “if, then” questions below the flowchart) is designed to help you determine what type of data you have (words are defined with examples underneath):
Flowchart
Does the data have a natural order?
Does the data have a meaningful zero?
Ratio data
Interval data
Yes
No
Does the data have a meaningful interval?
Ordinal data
Nominal data
No
No
Yes
No



If, then questions
1. Does the data have a natural order? 
If the answer is no, the data is nominal data.
If the answer is yes, proceed to question 2.
2. Does the data have a meaningful interval?
If the answer is no, the data is ordinal data.
If the answer is yes, proceed to question 3.
3. Does the data have a meaningful zero?
If the answer is no, the data is interval data.
If the answer is yes, the data is ratio data.

Definitions 
Natural order
When data has an intuitive way of being ordered, either by size or value. For numerical data, this is usually obvious (e.g. 115cm is bigger than 114cm so they have a natural order), but for categorical data this could mean something like a satisfaction rating, level of education, medal rankings in a race etc. Examples of variables that do not have a natural order could be hair colour, name, or favourite animal.

Nominal
Unordered, categorical and mutually exclusive data. This could be something like country of birth, eye colour etc. One value can’t be placed ahead of another (e.g. which is more: Brazil or Belgium? The question doesn’t make sense). They are mutually exclusive as you can’t choose more than one option (e.g. an individual can’t have been born in both Mexico and Italy.) The mutually exclusive nature can be manufactured if needed. For example, if I asked “what type of pets do you have?”, an individual could have both a cat and a dog, but I could get around this by adding “multiple types of pet” as one of the answer options. Alternatively, I could treat each type of pet as its own variable: do you own a cat? Yes/no, and do you own a dog? Yes/no. 

Categorical/qualitative
Referring to a quality of something. Things like ring size (A, B, C etc.), hair colour, and gender are categorical. They have a “name” rather than a numerical value attached. Something like student number would also be categorical data, since the number has no numerical meaning attached to it, it’s more like a name.

Mutually exclusive
When there are multiple options and choosing one means you can’t choose another. For example, if you flip a coin, you can only have a head or a tail, you can’t have both a head and a tail in a single flip.

Meaningful interval
This means that the size difference between equally spaced points must be the same (for example, the difference between 20 and 30 degrees Celsius is the same as the difference between 30 and 40 degrees Celsius). Likert scales (e.g. How do you feel today? Very negative, Negative, Neutral, Positive, Very positive) do not have a meaningful interval, nor do things like clothing size (e.g. small, medium, large). This is because the intervals aren’t necessarily equal (e.g. the difference in mood between “negative” and “neutral” doesn’t need to be the same as the difference between “neutral” and “positive”).

Ordinal
Ordered, categorical, and mutually exclusive data. This is similar to nominal data, but there is a meaningful order to the labels.

Meaningful zero
A zero value that means there is no amount of the variable present. If you are measuring the distance that a ball moves and it moves 0cm, this is a complete absence of movement, so this is a meaningful zero. An IQ test doesn’t have a zero at all (the scale starts at 1), so this does not have a meaningful zero. There also cannot be any negative values (e.g. what does being -10cm tall mean?). Temperature in Celsius or Fahrenheit does not have a meaningful zero, as zero degrees does not represent a total lack of “temperature”. Temperature in Kelvin does have a meaningful zero though because 0K represents absolutely no thermal energy.

Interval
Numerical data that has equal intervals, but not a meaningful zero. 

Numerical/quantitative
Referring to a numerical quantity of something (e.g. height, speed, time). Not all data expressed as a number is numerical- it must have a numerical meaning (e.g. randomly assigning each participant in a trial a number to identify them doesn’t tell you anything numerical about the participant, but recording the time it takes each participant to run a mile does have a numerical meaning).

Ratio
The same as interval data, but with a meaningful zero. Weight and height are in this category.

Discrete
Data that can only take on certain values. For example, the number on dice (this can only be 1, 2, 3, 4, 5, or 6 for a 6-sided die, but couldn’t be 1.5 or 3.75), shoe size, number of siblings, etc.

Continuous 
Data that can take any value within a range. For example, height in cm. A person could be 170cm, or 170.5cm, or 170.452cm etc.

Support: Study Development offers workshops, short courses, 1 to 1 and small group tutorials. 
· Book a tutorial or join a workshop on the Study Development tutorial and workshop webpage or search ‘YSJ study development tutorials.’  
· Access our Study Success resources on the Study Success webpage or search ‘YSJ study success.’
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